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The Australian Road Research Board is the focal point of road research in 
Australia. It regularly undertakes and arranges road and road transport research 
over a comprehensive range of subjects. The results of that research are 
disseminated to appropriate organisations and to the scientists, engineers and 
associated specialists involved with the design , location, construction , upkeep 
and use of roads _ The need for a national research centre was realised by 
NAASRA, the National Association of Australian State Road Authorities, who 
founded the Board in 1960. In 1965 ARRB was registered as a non-profit making 
company financed by Aust ralia's Federal and State Government Road 
Authorities. Each member authority is represented by its permanent head on 
ARRB's Board of Directors, whose policies are administered by the Executive 
Director. 

All research is controlled from the Australian Road Research Centre at Vermont 
in Victoria, but, since its inception, the Board has sponsored research conducted 
at universities and other centres_ The 1986-1987 overall program of the Board 
was budgeted at $6.4m. The Board also relies on advice from its technical 
committees in Road Technology, Road User Behaviour, Road Transport and 
Local Government and its overseeing Steering Committee. 

ARRB disseminates road research information through conferences and 
symposia and through its publications. ARRB also maintains a unique library of 
road literature and operates an expanding computer-based information service 
called Australian Road Index which collects and collates all Australian road 
research findings . It also operates the internationallRRD data base of OECD in 
Australia. 
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Introduction 

- The person, not the household, is the central focus of travel demand. 

Household interview surveys have proved to be a valuable resource for understanding the travel 
and other activity behaviour of households and people in cities, and have found useful applications 
far outside the simple predictions of vehicle flows that they were originally undertaken to estimate. 

The shift to examining household behaviour (from a simplistic emphasis on solely the vehicle 
movements) took place very early on, but the full consideration of the basic travel-making units -
people themselves as individuals - had also been surveyed. The emphasis on the internal behaviour 
within households was then a primary focus of the study of individual activity behaviour and the 
effects of constraints. Many micro-level surveys were undertaken to inform decisions which would 
- or could - affect individual behaviour. 

Travel affects and is in turn affected by almost everything we do. There are few activities that we 
undertake that do not require at least a short walking trip, although we usually do not count short 
movements around the house as 'travel'. The main push for understanding travel behaviour has in 
the past come from the need to forecast vehicle movements to ensure that roads can handle the 
demands effectively, and to a lesser extent to assess the overall levels of activity that might be 
generated by a change in some land use. These two mainsprings have led to a considerable body 
of knowledge on vehicle movements and on land use trip generation, although there are many real 
problems even at the present state of the art. It is only a recent development that the most important 
element of travel - the traveller - has been treated as a worthwhile end for analysis and 
understanding. The direct value of the substantial resource created by the household interview 
surveys undertaken for travel and transport planning purposes for examining and better 
understanding individual behaviour in a broad context has not yet been fully realised. This report 
aims to fill some of these gaps. 

The importance of public transport expenditures in the overall transport budget has helped to 
increase the importance of directing analysis towards the decision-making units in the transport 
system. In addition, a generally greater level of concern with the local impacts of transport and land 
use changes on individuals rather than 'household units' has steadily increased the need to consider 
individuals as the basic target for understanding transport demand. Once again, the household 
interview surveys provide much information about public transport usage. 

The primary Australian resource for a person-based approach to travel demand characteristics is the 
body of household interview surveys carried out since 1960. These were mainly directed towards 
the construction of vehicle movement patterns and forecasts, but more recently the importance of 
individuals has risen to the level that non-travellers were explicitly sought in the 1981 Sydney 
household interviews. 

ARRB SR 38, 1987 
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Once household interview data has been collected and used for its original purpose, it often 
becomes difficult to retrieve. When such data has been recovered, it is not always what it seems to 
be be. The fact that Survey documentation states that a given data item was collected does not 
necessarily mean that a suitable magnetic tape exists with the data on it. In some cases the data 
items were never transferred from the survey forms to the magnetic records, and in others the 
master tapes were not recoverable. This is not peculiar to transport survey data, and the work of 
Gershuny (1983) provides a wry commentary on the similar problems encountered in the older 
sources of time usage survey data, which are now becoming of practical value in a broad range of 
service areas. 

This report provides an overall perspective of personal travel in Australian cities, derived from the 
various surveys carried out at the household level. An overall perspective is given of national 
Australian travel access characteristics, and of similar countries and cities overseas. The access to 
driving licences by both men and women, the levels of non-travel in various types of households 
and the usages made of time in various countries are all covered at the same level as the numbers of 
vehicles owned or accessible to individuals, and the numbers of journeys that they make by both 
motorised and non-motorised modes. 

1.1 Report Objectives 

- Consistent treatment of personal travel. access to vehicles and mobility across all modes in Australian cities 

In most Australian transport studies based on household interview surveys, analyses of travel 
behaviour failed to examine the effects on individuals, and used households as the basic unit. The 
present study was directed towards an examination of individual travel and vehicle ownership and 
use. The objectives included the identification of reasonable bases for comparison between 
different groups and an extensive visual presentation of the results in order to make the personal 
travel information more readily understood and useful. Household, vehicle ownership, licence 
holding and personal travel are all examined from a personal travel standpoint. Special attention is 
paid to the roles of males and females and their travel demands, activity participation and access 
characteristics. 

As the dates of the various Household Interview Surveys (HIS) extend from 1970 to 1981, there 
was a reasonable basis for at least considering time trends in travel behaviour, as long as a means 
existed of correcting for or displaying the inherent biases of the different survey methods. When 
the Federal Office of Road Safety (ORS) data set collected during 1985/86 data set has been 
processed and released, it will provide a similar but more extensive complete nationwide coverage 
at a single date with strictly comparable definitions and coding conventions. Any similar analysis 
of that data will be supported by the historical perspective of developments in travel demand which 
may be gained from this work. 

The overall picture of Australian vehicle access draws from data analyses of the 1977 n8 National 
Travel Survey (NTS) carried out by the Commonwealth Bureau of Transport Economics (1979). 
However, the 1978 NTS was concerned only with long distance journeys of over 100 km by any 
mode of transport. Selected overseas findings have been included that are either comparable or 
complementary to these Australian analyses. These help to provide a better sense of perspective 
and link the overall patterns of behaviour and personal characteristics connected with car 
ownership, exposure and time usage to a broader framework. 

The coverage of this report moves from car ownership at the household level to vehicle access at 
the personal level. From then onwards the report concentrates on personal travel behaviour and 
vehicle access and ownership characteristics from the primary standpoints of the stage of the 
household lifecycle, income and the personal ages of the household members. 

Relevant data are given on activity, travel, vehicle ownership, access and time usage studies in 
several countries as a means of placing comparable Australian characteristics in context, with a 
supporting set of references to the basic data and their discussion in the context of their countries of 
origin. It also extends the basis for the direct application of this type of approach and gives some 
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guidance as to the types of regularities which can be expected in personal and household travel 
behaviour. 

The overall objectives are to place both personal and public transport access and usage in context 
and in a form suitable for a wide range of policy and practical issues. The materials provided are 
therefore not restricted solely the printed text of this report, but also include many other forms of 
documentation and description. The basic design guide for the present report was to provide 
approximately three diagrams per page of text: a target which has been reasonably closely met. 
Diagrams provide an efficient means of making points, of clarifying the relative importance of 
various issues, and - perhaps the most important in an age of widely available information - the 
ability to offer an immediately usable visual aid to those who must persuade, explain or otherwise 
make use of the materials and information embodied in this report. The coverage of both Australian 
and overseas personal travel, vehicle access and travel patterns provides a sound framework for 
such tasks, but unless the materials may be used by others the full value of the process of digestion 
and selective discussion that this report comprises will not be fully achieved. 

The Appendix provides details on how to access the basic data used for this study, and - equally 
important - how to produce high quality typeset tables and diagrams directly from such recourse to 
the basic data. The details as to how the text and diagrams have been set up are valuable in order to 
make best use of the library of annotated diagrams that has been created in machine readable (and 
user-reusable) format. The PictureBase Library of the majority of the Figures in this report is 
separately available for those who wish to make immediate citation and use of the diagrams. One of 
the terms of supply are that the source is cited on any diagram that is used (as Source: Wigan (1987) , 
and the full reference to the present report is included as a reference. Sets of these diagrams have 
also been set up as slide shows, some free running and with interactive controls for the user. 

Due simply to the lack of availability of a completely consistent set of household interview surveys 
for the Australian cities, the present report can do no more than inform and assist the readers to 
understand the realities of transport usage from a person standpoint: any future work should take 
full advantage of the new round of better quality and more consistent data sources. One objective 
of this work is that any such future report may be be the better as a result of the initiatives that have 
been tried in this one, and build on the improved accessibility and reusablility of the material 
presented here. 

1.2 A Roadmap to the Report 

- The household data sources are the Australian urban transportation surveys, and some comparable overseas data. 

This report does not attempt to be comprehensive in its coverage of the detailed data on personal 
and household travel. Each Section contains a small selection from the material now available, 
builds on examples drawn from the analysis, diagrams and data bank detailed in the Appendices, 
and adds specific analyses as a basis for assessment and use of the materials. In many cases only a 
single example is given of a family of results, and the Appendices detail the basic materials and the 
processing tools available for further access to more of this material using this style of approach. 
The rethinking of transport and vehicle travel analysis and understanding exemplified in this report 
and its predecessors (Wigan 1981b, 1982a, 1983, 1984a and b, 1985) has some parallels in 
Allaman, Tardiff and Dunbar (1982), and some reference to their report may be helpful to North 
American readers. 

The quality of the earlier surveys is often a limitation on the subsequent use of the data, and a 
major part of this report concentrates on two series of surveys with common collection methods 
and coding procedures. In a careful collection and examination of the documentation on the 
available surveys, Dumble (1978) developed an overall categorisation of the types of data collected 
by the surveys. Three of the overall summary Tables covering the household, personal and trip 
data collected in each of a number of these surveys are reproduced as Figs 1.2(1, 2, 3). 

The first natural grouping of surveys is the series carried out in NSW in Gosford-Wyong, 
Newcastle and Wollongong in 1974. 
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The second grouping was broadly influenced by the use of common consultants or concordance 
with the methods adopted when different consultants were employed. The cities covered by this 
group were Canberra (in 1975), Launceston (in 1976), Adelaide (in 1977), Brisbane and the Gold 
Coast (in 1978). 

Slightly different methods were used for the 1978 survey work in Melbourne. Considerable effort 
was spent in 1981 for Sydney on non-travellers, weekend travel and on gaining more reliable data 
for short or nonnally under-reported journeys. Of the earlier surveys, Ballarat (in 1970) proved to 
be usable, while the data from Perth, Geelong, Hobart (in 1966) and Darwin (in 1975) were either 
not sufficiently consistent internally to use, or tapes or adequate documentation of their contents 
were not - or could not be - made available when access to the detailed records was sought. 

New Zealand (in 1918-9) undertook a series of surveys over the whole country, am}wlllparable 
analyses proved to be practicable for that country. 

In order to place the results in context, and to relate the findings to potential usage, comparative 
data were sought for several other countries. These are discussed in some detail towards the end of 
the report. Many regularities emerge, and the areas where differences appear to be more than 
artifacts of the methods of collecting the data are highlighted. 

A new round of high quality State surveys are under way, about to start or have recently been 
completed in South Australia, Western Australia and Queensland. This second wave of surveys 
will give a cross-section of Australian travel behaviour after an eight-to-ten year interval. The 
changes and trends which will be apparent from a similar fonn of analysis. These issues are raised 
and discussed at the end of the report. 

The 1986 ORS data will act as an updated 1977n8 NTS for the country-wide basic framework, 
and may permit useful cohort methods to be applied to travel projection with an accuracy and 
insight that would be a valuable advance on previous projection methods. The coverage of non
urban dwellers may then also prove to be possible. 

A brief glossary of tenns is included as Appendix C, and an index to the Figures is also provided 
to asist the reader to select areas and diagrams of interest. The index of the Figures is by subject, 
and the Figures themselves are listed under each subject by the city or country to which they apply. 
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Time of trip beginning 
Time of trip ending 
Mode of travel 
Purpose of travel 
Number of persons in car 
Parking type (e.g. street, lot, etc) 
Parking charge 
Cost sharing basis of parking charge 
Total cost 
Walk time, to and from 
Forego use of car 
Fare 
Availablility of seat 
Passengers dropped before parking 
Reasons for using bus 
Child under 5 years present 
Heavy parcels carried 
How far did you travel? 
Type of ticket 
Commodity purchased (if shop trip) 
Number of people: (1) from your household 

(2) 10 same destination 
Could you have used public transport ? 
Waiting time 
Route travelled 
Total time parlced 1 
Weather 
Which household car 1 
Parking search time 

-8 
'10 
OJ 

~ 

1965 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

-8 0 
.., 

~ 00 ~ :s '6 <> :a "0 5 ·c « ~ ~ ~ 

77 70 70 60 

./ ./ ./ ./ 

./ ./ ./ ./ 

./ ~ ./ 

./ ./ 

./ ./ ./ ./ 

./ ./ ./ 

./ ./ ./ ./ 

./ ./ ./ ./ 

./ ./ ./ 

./ ./ ./ 

./ 

./ 

./ ./3 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 
./ 

./ 

./ 

./ 

.. c 
0 

~ 
>. 

~ .., 
I:'l .. 0 

~ 
c U ] ..8 0 .Sl 
ii ~ ·c a ~ 0 

~ 0 0 0 :r 

77 76 70 78 74 64 

./ ./ ./ ./ ./ ./ 

./ ./ ./ ./ ./ ./ 

./ ./ ./ ./ ./ ./ 

./ ./ ./ ./ ./ ./ 

./ ./ ./ ./ ./ ./ 

./ ./ ./ ./ ./ ./ 

./ ./ ./ ./ ./ ./ 

./ ./ ./ ./ ./ ./ 
./ ./ ./ ./ ./ ./6 
./ ./ ./ ./ 
./ ./ ./ ./ ./ 
./ ./ ./ 

./ ./ ./4 ./ 

./ ./ ./ 
./ ./ ./ ./ ./ 
./ ./ ./ 
./ ./ ./ 

./ ./ ./ 

./ ./ ./ 

./ ./ ./ 

./ ./ ./ 

./2./ ./ 

./ 

./ ./ 

./ 

./ ./ ./ 

c 
9 II .. 

I 
c .., .., .., Co ~ 

C 

~ 
.., E 0 § § § "::l @ E .~ bO ..c >. ~ '" >. 8 c: 

.Il .g .8 .8 .8 u ..c ..c ~ 
..c <> ;;: c: 0 

~ § § ;;: ..>< .§ ;;: :g 
~ ~ ~ <3 c c 13 g ~ j j ~ <> " >. 0 ,e. :E Po. Po. t>: t>: Vl E- ~ 

66 67 76 70 64 72 77/8 74 66 76 67 71 71 64 65 74 

./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ 

./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ 

./ ./ ~ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ 

./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ 

./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ 
./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ 

./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ 

./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ ./ 
./ ./ ./ ./ ./ ./ ./ ./ ./ 
./ ./ ./ ./ ./ ./ ./ ./ ./ 

./ ./ ./ ./ 

./ ./ 

./ ./3 

./ ./ ./ 

./ ./ ./ 

./ 

./ 
./ 
./ 

./ 

./ 
./ ./ 

./ ./ 

./ 
./ ./ 

./ ./ 
./ ./ 

./ 
./ ./ 

./ 

Notes: I. Only if trip made by car 4. Actual distance walked to destina tion Source: Dumb/e (1978) 
2. Only if trip made by public transport 5. Comple te details are unavailable - survey forms cannot be obtained 
3 . Only if trip made by car (ac tually asked how many "Jlocks walked) 6 . Number of people in the part)' irrespective of mode 

Fig. 1.2.3 - TRIP DATA COLLECTED IN AUSTRALIAN HOUSEHOLD INTERVIEW 
SURVEYS 1965-78 



AUSTRALIAN PERSONAL TRAVEL CHARACTERISTICS 

8 ARRB SR 38,1987 



(~ ______ 2J 

Vehicle access in 
households 

- Access to vehicles as a junction of age shows the major impact of the young driver age group. 

Access to vehicles in a household is a superficially straightforward parameter to obtain. 
Unfortunately the wide range of possible definitions makes it very much harder than it first 
appears. The definitions in use range from 'The number of vehicles (excluding motor cycles, 
bicycles and mopeds) parked overnight at the premises' - the definition adopted by the 1986 
Census of Population - to 'The number of vehicles personally owned and licenced (where 
required) for use by a specific individual'. Even if vehicles are owned and apparently 'available', 
in practice a particular person might be unable to obtain physical access to the household vehicle(s) 
at the time and place that they need it. 

The basis of each of these definitions rests on different views of 'access' to a vehicle. If the 
household is regarded as the unit which owns or otherwise has access to the vehicle, then the 
simple statement of 'parking overnight' neatly covers all of the graduations between government 
cars, leased vehicles, vehicles owned by a company or a trust, and the vehicles actually owned by 
the individuals within the household. 

From an individual traveller standpoint this is not a very good definition, as the person concerned 
might not have a licence to drive the particular vehicle, or might otherwise be debarred from using 
it. One again there are many fine graduations of meaning and level of utilisation inherent in the 
definition of the word 'access' . 

In this report a practical alternative is to consider a vehicle to be 'accessible' to an individual if the 
household within which he or she lives has such a vehicle at the premises. This is a sensible 
measure to use when person-travel is the focus (rather than household travel as a whole). For 
many age groups, the mode 'car passenger' is extremely important, and is one of the modes 
available to all if a car is held by the household. 

2.1 Income Effects on Access to Vehicles 

- Simple logistic fits based on household income provide a consistent treatment of vehicle ownership levels 

The' overall levels of vehicle ownership at the household level are best dealt with using a 
nationwide survey, such as the 1977n8 NTS. They can be expressed as a function of household 
income and the probability of the household owning zero, one, or two or more cars. These can be 
shown as a single figure which overcomes the very different scale factors due to the differing 
numbers of households involved at each car ownership level. The overall levels of probability of 
access to a car by a household at a specific income can be expressed as 'p 1+" as the probability of 
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one or more cars, and mUltiple car ownership can be expressed in a similar manner as 'p 2+" as 
the probability of two or more cars being present. Similarly, 'PI' denotes the presence of a single 
car. 

Fig. 2.1(1) shows these profiles for Australia as a whole for 1977n8. The comparable diagram 
for the UK in 1975/6 is given as Fig. 2.1(2). These are further discussed in Section 7.4, in 
international comparisons of vehicle ownership, use and access. 

The smooth curves reported by Bates, Gunn and Roberts (1978), and shown in Fig. 2.1(2», do 
not resemble the overall 1977 Australian values in Fig. 2.1(1), particularly at the lower income 
levels, where there is a substantial upturn in Australian single-vehicle ownership. In later Sections 
of this report it becomes clear that a factor contributing to this difference may be the 
clisproportionately large car ownership levels of low-income elderly Australian households. The 
taxation structure of Australia at the time encouraged such people to minimise income in favour of 
capital goods and investments. The net effect of this and other causes produces a sharp change in 
the ownership patterns which is not apparent in either the UK or the earlier (1970) household 
interview survey carried out in Geelong (Fig. 2.1(3». Geelong showed very similar patterns of 
household vehicle ownership to the UK (Fig. 2.1(2», although the levels of car ownership and 
income were such that the income levels appear low in comparison to the UK: the actual situation is 
that the high levels of car ownership cut in at lower levels in Australia at that time. 

At the household level it is of interest to know the relationship between the mean number of 
vehicles of a specific type and the household income. This has been derived from the NTS data and 
is shown in Fig. 2.1(4) for cars and motorcycles. The levels of motorcycle ownership are scaled 
up by a factor of ten to emphasise the similarity with the car ownership profile. 

A logarithmic regression was conducted between the number of vehicles in the household and the 
level of household income, defined as the household income index (hereafter refered to lo.)sely as 
'income'). The value of this income index is the number of the income group allocated to the 
income range in the 1977n8 NTS and covers all parts of Australia. It can therefore be used to 
estimate and compare the direct household income level elasticities of vehicle ownership of both 
motorcycles and cars. The ranges of annual household incomes corresponding to each value of 
this index appear in Fig. 2.1(9) and are almost linear in their relationship. The corresponding 
income ranges are as follows: 

Income Group 2 3 4 5 6 7 8 9 10 

Range of Incomes ($k) 0-2 2-4 4-6 6-8 8-10 10-12 12-15 15-18 18-21 21+ 

The appropriate equation is (in accord with Dix et al. (1983»: 

Number of vehicles/household = a + b log [Income Group] 

This form of equation provides a basis for comparing simple household income elasticities across 
Australia, by examining the resulting values of a and b. The values for Australia as a whole (i.e. 
those of Fig. 2.1(4» are : 

. and: 

Car ownership/household 
[s.e.] 

Motorcycle ownership/household 
[s.e.] 
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These elasticities confinn the visually obvious general dependence of household vehicle ownership 
on the level of the household income. Using the 1978n9 NTS data means that the household 
income grouping categories are the same for all sub-areas, and the results all apply to the same 
calendar period. This is not an option when using a series of household interview surveys for each 
city as they are carried out at intervals, and the dates rarely coincide. 

The coefficients resulting from the application of the same regressions to the households in the 
NTS areas enclosing a number of Australia's metropolitan and city areas are summarised in Figs 
2.1(5) and 2.1(6). Fig. 2.1(5) shows a fair measure of agreement between the b-coefficient 
values for most of these areas, and between the value for cars alone and for motorcycles, as long at 
the numbers are scaled up by a factor of ten for the motorcycles. This degree of constancy is a little 
surprising, but the accuracy of these values is exemplified by an indicative standard error of 10 per 
cent of the magnitude of the relevant point for the car points, and of about 50 per cent for the 
motorcycle points. The regression constant values do not follow quite the same pattern, but can be 
seen in Fig. 2.1(6) to vary in roughly the same patterns for cars and motorcycles. 

The values of the constant coefficient (a) shows that there is a significant likelihood of a household 
without an income owning a car, but that such households are far less likely to own a motorcycle. 

These results suggest that household income might be a useful variable to relate to car availability, 
and a series of stepwise regressions was carried out on the entire NTS household data file to check 
this possibility. The variables used were the number of licence holders in the household, the 
household income group, the number of people employed full time in the household, the number 
of motorcycles available, and the total number of people in the household. As an aside at this point, 
all of these variables will be seen later (in Section 2.6) to be heavily weighted in Factor 1. This is 
the factor explaining most in the categorisation procedure generated by the analysis in the factor 
analysis of household groupings discussed in Section 2.6, and are all closely associated with the 
levels of vehicle ownership. 

The stepwise regression rejected all but two of these variables as being not significant, and the best 
equation was then: 

Car availability = 0 .27 + 0.33 Number of licence holders + 
[s.e.J [0.13J [O.06J 

0.07 [Income Group] 
[O'(J2J 

Adjusted R2 = 0.06 

Thus, although the individual coefficients are highly significant, little of the variance is explained. 
This is not an unusual problem in such large data sets, and the NTS has over 40,000 records. As 
there is reason to suppose that these variables will tend to pick out a fairly homogeneous group, it 
is more appropriate to express each of the variables as a fraction of the potential in that household, 
and add the total number of people in the household as a discrete variable. This move - to a 
position where a number of intensive (ratio) variables are used to pick out the fraction of a 
population involved with a particular characteristic is used in conjunction with an overall scaling 
variable (people in the household) - is far more successful, and provides the first hint of the 
effectiveness of separating other travel variables at the household and person level using the same 
principle. 

Normalisation of several of the household variables by the number of vehicles (or licences) in the 
household is used to reorient the analysis towards the person as the unit. The variables constructed 
are the number of licence holders per vehicle, the total number of people other than children, the 
number of motorcycles per driving licence holder, the number of vehicles per full time employed 
people in the household, the fraction of the household members in full time employment, and the 
total number of people in the household. 

All of these variables are highly significant in the regression, and the pointer offered by this 
formulation will be followed in the later sections on travel exposure patterns and participation in 
various forms of activities, including travel. The resulting stepwise regression equation is: 
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Car availability = 0.23 - 0.44 Licence holders/vehicle + 0.83 Number of adults 
{s.e.] {D .22] {D.06] {D.l4] 

- 1.30 MotorcycleslLicence holder + 0.25 Vehicles/employed person 
{s.e.] 

{ s.e.] 

{s.e.] 

{D.I I] {D.D4] 

+ 0.73 Household members in fulltime employment 
{D.2l] 

+ 0.23 Number of people in household 
{D.D3] 

Adjusted Ji2 = 0.44 

The overall patterns of car ownership by household income have long been discussed in terms of 
saturation levels of car ownership, and expressed in various forms of progressively more complex 
logit formulae. Tanner (1962) made perhaps the earliest empirical choice of the logistic function , 
and in Tanner (1981) presented vehicle ownership analyses of both UK and US data on the 
relationships between car ownership levels and the numbers of adults in the households, as a 
function of income. Useful reviews of work on this general approach to summarising and 
projecting car ownership are given by Bates, Roberts, Lowe and Richards (1981) and Button, 
Pearman and Fowkes (1982). Whorf (1973) and Tanner both fitted logistic curves to the growth in 
the average level of car ownership as a function of time: a method which requires further (and 
explicit) assumptions about 'saturation' levels of car ownership. 

Pailing and Solesbury (1970), and Whorf moved on to fit separate logistic curves to the 
distribution of car ownership levels by household income at a specific date. The forms of the 
equations used by Pailing were: 

Pl+ = S/[I+b exp(-a Income)] 

and: 

P2+ = S/[I+b exp(-a Income)] 

where S is a different 'saturation' level in each case. 

Some years later, systematic studies by Bates et al. (1978) altered the emphasis to one closer to the 
present report, and estimated the proportion of vehicle owning households (Pl+) and the 
prohability of multiple vehicle ownership in households known to own vehicles (P2+/l + ). Figures 
showing the general variation of this measure of mUltiple vehicle access have been derived from the 
Australian data, and are discussed in the next Section. 

The forms of the relationships adopted by Bates et al. (1978) which were used for the more 
detailed and extensive investigations of UK car ownership variations in Bates et al. (1981), were: 

Pl+ = S/[I+Income -b exp(-a)] 

and: 

P2+ = S/[I+exp(-a Income) exp(-b)] 

Each of these sets of equations have been used to provide a succinct summary of the car 
ownership/income relationships for different numbers of adults in the household, and has been 
found to be a useful and appropriate relationship for several countries, including Kenya (Cundill, 
1986). The major point to be noted is that Bates et al. (1978, 1981) adopted a car ownership 
expenditure-corrected definition of income rather than gross household income. Gross household 
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income has been used for all of the Australian results given in the the present report, and the forms 
of the equations fitted follow those of Pailing, Solesbury and Whorf, without changing the income 
definitions as the Bates' variation would require for strict comparability. The influence of the 
higher levels of income are small in the previous figures, and the household income groups were 
used for comparative fits to the data for a number of cities and also to Australia as a whole. 

The 1978n9 NTS data for Australia as a whole has been fitted using the Pailing and Solesbury 
format. Maximum likelihood fitting was used with observations weighted by the incidence of the 
data points. Figs 2.1(7, 8) provide a summary presentation of these results. In the corresponding 
Table 2.1.1 the exponential constant coefficient and the income term has been re-expressed to 
values in the form: exp (b+a [Income Goup]) to ease the comparisons with other variations of this 
this general family of logistic regressions. As an aside, the use of the 50 per cent ownership level 
of income characterisation adopted by Bates et al. (1978, 1981) to parameterise data sets using 
their formula based on car purchasing income does not work very well - as at all income levels and 
numbers of adults per household the car ownership level of the fitted curves do not drop as low as 
this! The empirical observation is that households with more than one adult display car ownership 
levels that are effectively independent of household income level, and income dependency is 
apparent only in one-adult households. Fig. 2.1(7) shows the distinct upward kick of the car 
ownership probabilities at the lowest incomes that was evident from Fig. 2.1(1). This effect is 
most marked at the single adult level. 

Multiple car ownership was already substantial in Australia by 1978n9, when the NTS was carried 
out. Fig. 2.1(8) shows the relationships with income and number of adults in a summary form. 
Once again, the upward kick of the single adult households at the lowest income shows up, and the 
reduced influence of the small number of single-adult households at the higher income levels is 
also evident from the divergence of the fitted function from the data points. 

Figs 2.1(9-17) summarise Adelaide 1977 household interview data using the same equations 
and income specifications. Fig. 2.1(9) shows both the raw NTS data and the results of 
maximum likelihood fits using Glim (Baker and NeIder 1978) to relate the car owning proportion 
of one-adult households as a function of income. Two other non-linear fitting programs were also 
used, Tsp and Spss (nonlinear). Both proved to be unstable and unable to handle the data reliably 
in both raw and transformed formats, while Glim produced consistent and sensible fits to the data. 
In many cases Spss and Tsp simply failed to converge. As a result, the fitted values are quoted 
only for Glim. Glim, Tsp and Spss are all general purpose statistical estimation and analysis 
programs, Glim being particularly good for estimation tasks such as this. 

Fig. 2.1(10) gives the same information for two adult households, showing once again the 
importance of the lowest income group in the sudden rise in car ownership levels in the NTS data. 
This is not reflected in the household interview data for Adelaide alone, and is possibly an effect of 
the inclusion of rural and outlying households in the NTS zone loosely termed 'Adelaide' for this 
NTS coding. 

The data on the car ownership and use patterns, and the needs and demands of Australian rural 
residents, are not available. The comparisons in this report of results obtained by the using NTS 
and metropolitan survey sources suggest that this is a gap that needs to be filled. The evident 
tendency of rural households to own different types of vehicles and to travel larger mileages is 
tantalisingly suggested by the quinquennial Australian Bureau of Statistics Motor Vehicle Usage 
Surveys. The household characteristics and other linkages yielded by interview surveys are now 
needed. 

The remaining diagrams on Adelaide (Figs 2.1(11-17» show the variations for this city, 
derived from the HIS data alone. The differences between the HIS and the NTS results are not 
large, and are concentrated mainly on an slight increase in the car ownership levels of lower 
income single adult households. The high levels of car ownership for very low income households 
with three or more adults resident in them is the most marked of all. This apparent anomaly appears 
in different forms in most of the Australian data for the late 1970s, and is associated with the 
fmancial arrangements and other characteristics of elderly households. 
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Figs 2.1(12-14) show equivalent results for mUltiple car-owning households. All numbers of 
adults show a steady and systematic rise in the numbers of vehicles - even single vehicle 
households, with only a slight suggestion of a saturation influence in the 1977 income range for 
the largest households. The average numbers of cars per household are shown in Figs 2.1(15-
17), where single-adult households show the effects of the small numbers of people in the higher 
income levels in such households, and so the results cannot be taken seriously at the higher income 
levels. The mean numbers of cars in households with two or more adults start by differing at the 
lowest income levels, but tend to converge for the higher incomes at about 1.7 carslhousehold 

Sydney is the most likely candidate of any part of Australia to show significant differences from 
the general run of cities in the country, because of its tight and congested geography and the 
population pressure. Relationships between vehicle ownership levels and household income could 
reasonably be expected to be lower for Sydney than for the rest of Australia. 

To check on this, the NTS data were used to provide a comparable basis for comparison of the 
income effects, as the whole continent was surveyed at the same time using the same techniques 
and field survey methods. The coefficients for Australia as a whole, and many of the cities in 
Australia, are compared in Table 2.1.1. 

This Table contains results from two types of data sources: the 1978n9 NTS and the 1977 
Adelaide household interview survey. The Adelaide district as defined in the NTS covered an area 
somewhat larger than the 1977 HIS, but provides a broadly comparable population grouping. 

The income coefficients (b) for Pl+ show a fair measure of similarity between districts for each of 
the areas for households containing one, two and three or more adults. The similarities between the 
fitted values of b for P2+ are less convincing for one-adult households (of which there are few), 
but are notable both for households with two and those with three or more adults. 

The overall result is that the general equations fitted for Australia are all in fair agreement as far as 
the values of b are concerned, but that the overall levels are lower for Australia as a whole than for 
the individual city areas nominated for the analysis. This suggests that the characteristics of rural 
dwellers require separate treatment, which the NTS does not provide sufficient travel behaviour 
detail to address. 

Fig. 2.1(18) shows both raw data and the weighted fits by Glim to the mean car ownership 
levels Australia wide, as a function of income level and the number of adults in the household. The 
three curves are good matches to the data, and only a slight kink upward at the lowest income level 
for the one- and two- adult households shows up, and would not be noticed if the other analyses 
had not drawn attention to it. The stability of cars/adult at each income level noted by Tanner for 
the U.K. and the U.S.A. is not an unreasonable hypothesis at the lower income levels, but breaks 
down as the income levels rise. 

Fig. 2.1(19) is the equivalent diagram for the Sydney area, and shows the same types of pattern 
as a function of income. Fig. 2.1(20) shows the fitted and smoothed curves for both Sydney 
and Australia on the same scales, and the systematically lower levels of car ownership at all levels 
of income, for all numbers of adults in the household, is c1ell!. At the highest income levels the 
single-adult households display almost the same levels of car ownership as two-adult households. 
While this is a little less than a car per head in the two-adult households, it corresponds to two 
vehicles a head in the single adult households. The trends in recreational vehicle ownership may be 
worth pursuing, with special attention being paid to these households. 

Fig. 2.1(21) follows Tanner's (1981) line of investigation, expressing the relationships in terms 
of cars per adult. The similarities between Sydney and Australia as a whole are notable for 2+ adult 
households - and the substantial difference in behaviour of single adult households continues to 
stand out, even from the lowest income levels. The results reported by Tanner on the U.K. and 
U.S. data from the national travel surveys at about the same dates show a marked similarity 
between all levels of adults in the household, although some differences are hinted at for single 
adult households in the U.K. The lack of a saturation effect with income in Australia sets this 
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country apart from both of the others, and the ruralIurban differences drawn on by choosing all 
Australia and Sydney alone - which both display this distinctively Australian pattern for single 
adult households. 

The remarkable degree of regularity found by Tanner for both the UK and the USA when 
income/adult is plotted against cars/adult follows the same pattern when emulated for Australian 
data. The points corresponding to single-adult households stand out from those for households 
with two and with three or more adults, which are very similar to one another. 

The high-income points derived from single-adult households were excluded for Fig. 2.1(22), 
as they introduced bias due to their combined outlier status and low weighting of the points. This 
truncation restricts the points from one- two- and three or more- adult households on the same 
range of income/adult values. The constant in Fig. 2.1(22) is significantly different from zero 
(at the 0.1 per cent probability level), and shows that there is a systematically smaller level of car 
ownership/adult in the city than in the country and urban areas combined, as all of the pairs of 
points were selected to be at the same income/adult levels. 

Fig. 2.1(23) includes both Australian and Sydney relationships between cars/adult and 
income/adult. The coefficients further suggest that Sydney has a lower underlying level of car 
ownership than the rest of the country, but that the relationships between cars/adult and 
income/adult are the same. The unanswered question is the degree to which the non-urban areas 
differ from the urban areas, and little consistent data have yet been found to relate personal travel 
characteristics and vehicle ownership outside the major urban areas. 

2.2 Access by Age 

- The person in the household has widely differing levels of access to vehicles, by age and sex of the person. 

In order to demonstrate the practical effect of using a person-based definition of 'vehicle access', 
Figs 2.2(1, 2, 3) show the probability of an individual of a given age living in a household 
with a given number of vehicles available to it (Wigan 1981a). Fig. 2.2(1) shows motorcar 
access, Fig. 2.2(2) that for motorcycles and Fig. 2.2(3) for utility vehicles. Individual cities 
are considered later, and include bicycle access on the same basis as a function of the age of the 
individual concerned. 

The main data set on which this part of the analysis was based was the Bureau of Transport 
Economics NTS, which was carried out in 1978n9. This survey covered the vehicle ownership 
and household composition of over 40,000 households over the whole of Australia, but examined 
only the long distance journeys made by the members of the household. 

The levels of access to multiple vehicles of a given type in a single household highlight the young 
driver age group. Some of these results are drawn from Wigan (1983a), while the examples 
presented here for individual cities were not previously available. Fig. 2.2(4) shows the ratio of 
the probability of being in a household with two or more vehicles to being in a household with one 
or more such vehicles (P2.jPl+)' Another way of interpreting this ratio is simply as the probability 
that anyone in a vehicle owning household lives in a household with more than one vehicle of the 
specified type. The massive increase in this probability (of being in a multiple vehicle household) 
for the age group from licence age to 25 (to effectively twice the prevailing level) corresponds 
precisely to the age range that insurance companies adjust the premiums for as a 'Young driver' 
loading. This enhanced multiple vehicle access level is reflected almost exactly by motorcycle 
ownership, indicating that motorcycle-owning households share the same characteristics. 

The heavy weighting of motorcycle use towards the young driver age group might have led to an 
expectation that the multiple motorcycle ownership levels in that age group would be more marked 
than the car access profiles, which is clearly not the case. Although motorcycle use is largely the 
province of males, the enhancement patterns for access to multiple vehicles as a function of age are 
virtually identical for the two modes of personal transport. 
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The differences between men and women in their access to vehicles starts, once again, with the 
availability within the household of a vehicle. The distribution of men and women by age in 
households that have no car at all is shown in Fig. 2.2(5). The levels are very low (about 5 per 
cent of the population at all ages) until 50+, when the levels rise sharply, with the lack of car 
access for females rising to close to double that of males of 70+. The systematic differences 
between males and females in travel behaviour and vehicle ownership are pursued in later sections 
of this report, but the pattern of lower levels of access, lesser usage, and reduced mobility for 
females is common not only to cities across Australia but also across the world. 

2.3 Access to Driving Licences 

- Driving licences are held infar fewer 1tU1IIbers by females, the difference increasing with the age of the individual. 

The differences between the overall numbers of cars between different lifecycle stages is shown in 
Fig. 2.3(1) as a function of income level. Each of the lifecycle groups singled out have 
ownership levels above the mean value (for 'all') at virtually all levels of income, and it might be 
tempting to assume that this meant that - for example - elderly households had uniformly high 
levels of car access. The introduction of the issue of driving licence holding as a qualifying factor 
must now be introduced, and the differential effects on the two sexes explored. Further 
international comparisons can also be found in Section 7. 

The availability of a driving licence to those in the household of an age to drive is shown in Fi g. 
2.3(2) The levels of licence holding differ substantially between men and women at different 
ages. The steady rise in vehicle licence holding with each year from 15 years of age is due to the 
differences between the Australian States in terms of licencing restrictions. There is a clear trend 
for young people of both sexes to take up a driving licence as soon as possible, and the near
saturation levels of licence holding by the age of 21 confirms the desire (or need) of young people 
to obtain personal mobility as soon as possible. These may be enhanced by social expectations 
(presumably by those over 19 or so years of age) that locations and activities accessible only by car 
are generally available to all at all times without further transport provision. It is important to notice 
that the overall pattern of levels of the mean number of carslhousehold is generally lower than for 
all three of these household lifecycle groups picked out for special attention. 

The rapid decline in licence holding for males of over 60 years of age is similar to that for women 
from the age of about 40. There is a clear cohort effect. The women of 40-60 were less likely to 
have obtained a driving licence when younger, and this shows how the licence holding of the two 
sexes has tended to equalise over time. People of greater age are not necesarily less inclined to take 
out licences. It is mainly a historical effect, as the trend for the 16-20 year-olds shows. There is a 
slight reduction in driving licence take up offemales even for the young in 1977-8, but it cannot be 
assumed that these young women will give up their driving licences to match their their mothers, 
whose behaviour is represented by the older age groups shown in Fig. 2.3(2). 

The trend for women to display lower access and mobility levels frequently recurs throughout this 
report. This apparent effect is not always sustained when appropriate corrections are made, but as a 
general guide female participation in personal motorised travel tends to be lower than for males -
except when travel as a passenger is considered. It is reasonable to expect that the propagation of 
current young people's licence holding will progressively raise the low levels of licence holding by 
older females closer to the 90 per cent level now emergent as the expectation of middle aged 
females even by 1978. The next nationwide Australian cross-section of this type (the DRS 
household survey) was carried out in 1986, and should show a marked shift up the age scale. This 
and other cohort transfer effects will be a major issue for attention and analysis in the new survey 
when it becomes available. 

It is instructive to look at the equivalent situation in the US, where the access to car licences 
extends considerably further down the age scale, and the overall pattern of car usage is at a mature 
and comparatively stable state. This less-restrictive approach to access to motorised mobility is 
matched by the economic wealth of the country, and the length of time that motorisation has been 
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widespread. The cohort effects so apparent outside the US are far less visible within it. Fig. 
2.3(3) demonstrates the remarkable degree of equity in access to driving by both age and sex, 
with but a marginal male preponderance in the young driver and retired age groups as at 1983. 
Fig. 2.3(3) is expressed in terms of the percentage of all licence holders who are male (or 
female), and is therefore a slightly different basis for presentation than Fig. 2.3(2) and perhaps 
over-emphasises the equity of the balance between the sexes at the expense of playing down the 
levels of licence holding in the age group concemed. . 

The trends of licence holding by age and main occupation are shown in Fig. 2.3(4), and the 
marked increase in 'home duties' licence holders for the youngest age group is a further reminder 
that these diagrams cover a number of age cohorts. The levels of licence holding by the elderly 
(65+) and by younger adults (16-39) are generally very similar: just as the licence holding patterns 
of 40-59 year olds and 60-64 year olds are also in a close grouping together at a rather higher level. 
Only the employed show a coincidence of licence holding levels for all age groups. 

The effect of personal licence holding on the number of long distance trips (of over 1 ()() km) made 
each year is almost exactly linear. Fig. 2.3(5) shows the percentage of people with and without 
driving licences who made zero to five long distance journeys per year. About half the population 
in both licence holding categories made no such trips at all in the year by any mode, rising to nearly 
90 per cent of those making five such trips holding a licence, while less than 20 per cent without a 
licence made five long distance journeys a year by any mode. 

2.4 The Influence of Different Numbers of Adults and Income. 

- The patterns of ownership as a function of household income and number of adults are similar - the levels are not. 

One of the useful bases for the examination of car ownership by households is the level of 
ownership per adult in the household. This was used by Tanner (1981) as an effective basis for 
reassessing UK vehicle ownership levels against the US values derived from the US 1977 
National Personal Transportation Survey. 

Earlier work by Tanner (1977a) drew a distinction between the expected saturation levels of car 
ownership on the basis of the number of cars by size of household, and by the number of adults, 
although the full examination of the profiles of the levels of ownership with income and numbers 
of adults was not put forward until 1981. There are always problems in examining the trends in car 
ownership in a single country, and Tanner (1983) later collated comparable data for a large number 
of countries as a guide to the overall trends apparent from the different experiences combined. 

Several of the initial Australian analyses were re-run in a form directly comparable with Tanner's 
examinations of US and UK car ownership saturation levels by the number of adults in the 
household, and a family of such results is provided here for the Australian equivalents. 

The country-wide results are useful to give an initial view of the relative income scales used, and to 
place Australian characteristics in perspective. Figs 2.4(1, 2, 3) show the overall relationships 
between household vehicle ownership of at least one car as a function of income and the number of 
adults in the household for Australia, the UK and the US. The levels of car ownership rise 
progressively from UK through Australia to the US. 

The income distributions of households at the various levels of car ownership display much the 
same general patterns for most developed countries and cities. Fig. 2.4(4) shows these 
distributions for the US in 1983. The comparatively low level of zero-car households is to be 
expected of an economy usually some 5-10 years ahead of other similar countries, and the high 
levels of multiple car ownership make it worth while to distinguish between two, three and four+ 
car ownership levels in the this diagram. This Figure still disguises the importance of the evenly 
distributed potential access to driving (i.e. access to licences) that was shown in the previous 
Section to have reached a fairly stable level across all age groups in the US. 
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Consequently the fact that diagrams show similar income distributions at each level of car 
ownership does not necessarily imply similar degrees of interdependence between household 
income and car ownership. Early Australian distributions of this type are typified by Fig. 2.4(5), 
which represents Geelong in 1970. An equivalent distribution for the US is shown in Fig. 
2.4(6) for 1983. The income distributions at each car ownership level are deceptively similar, 
although at a substantially lower level of ownership in Geelong. 

The placement of Australia as between the UK and the US in terms of vehicle access, ownership 
and use arises in many different ways. The distributions of 'total household motor vehicle 
holdings' for Australia are shown in Fig. 2.4(7) as the definition most closely comparable to that 
for the U.S. results in Fig. 2.4(4). The high levels of multiple car ownership at very low 
incomes is even more apparent here than in the car-only diagram (Fig. 2.1(1», but the 'one 
motor vehicle' curve is very much closer to the U.S. pattern than the U.K. relationship shown in 
Fig. 2.1 (2). 

Plotting the percentage of Australian households in a range of cities with none, one and two or 
more cars as a function of household income for households with one, two, or three or more adults 
frequently shows up this tendency for low income households to display significant levels of car 
ownership. However, it would be unwise to place too strong a weight on this apparently uniquely 
Australian observation, as the structuring of income and capital holdings for retired people were 
significantly distorted by the taxation policies in place in the 1970's and early 1980's in Australia, 
but the flat plateau of single car ownership as a function of income bears closer comparison with 
other countries as a reasonably useful indicator of vehicle access. 

2.5 Lifecycle Category Delineations 

- The personal dimension of household travel is affected by the household liJecycie stage: the definitions matter. 

The importance of the age structure of the household as a factor in car ownership characteristics 
has taken some time to be examined carefully on a systematic basis across more than a single area. 
The numbers of adults per household and the age of the household head showed up as significant 
factors in the UK in Tanner (1977a). The initial work on this project was presented at the Oxford 
Conference in 1981 (Wigan 1981a), and was subsequently extended to [mer-scale examinations of 
the details of lifecycle categories and their influence on car ownership at an overall level. At the 
same conference, Clarke and Dix (1981) summarised the initial Oxford Transport Studies Unit 
(TSU) views on lifecycle stage stratifications and their defmitions. The later Oxford work (see Dix 
et al. (1983) for a number of typical examples of this series of projects) makes extensive and 
constructive use of lifecycle stage disaggregation, using a slightly different set of categories. The 
definitions given in Table 2.5.1 were those adopted by by Dix et al. (1983), modified from 
those of Hayfield (1978). These rely on a knowledge of the sexes and ages of most of the 
household members. 

It is clear from Jones et al. (1983) that the 'H' group is actually of retired persons rather than 
simply the elderly, as the age ranges of over 65 for males and over 60 for females are 
supplemented in Jones et al. by the requirement that no one in the household is employed if either 
are under their respective retiring ages. Sharp (1978) used a categorisation based on the age of the 
household head, the presence or absence of children, and the presence or absence of a spouse - the 
latter requiring more than a basic enumerative knowledge of the composition of the household. 

Understanding the influence of the structure of the household is of considerable potential 
importance when the nature of travel demands, and the ownership and demand for various types of 
travel-related goods and expenditures are in question (Wigan 1981b). The use of lifecycle 
categories to focus on the groups making maximum use of specific forms of transport and of 
transport-related goods was first made by market research analysts, and Table 2.5.2 is adapted 
from a market research publication by Wells and Gubar (1966), who used a mixture of categories 
based on marital status and the presence of children of various ages and found that such a 
stratification gave substantially better results than classifications by age for the items listed. 
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The direct effect of such a categorisation on vehicle ownership has been apparent in Australia for a 
considerable time. Morris and Lane (1984) reported a reanalysis of a detailed family expenditure 
survey carried out in 1968 which gave sufficient detail to permit a view to be taken of the types of 
families who had made no expenditures at all on motor vehicle (i.e. non-motor vehicle-owning 
households by this stringent definition, which even excluded vehicle rentals). Fig 2.5(1) 
illustrates the impact of the stage in the family lifecycle on the percentage of households who made 
no motor vehicle expenditures. In spite of increased financial constraints, the presence of children 
sharply increased the levels of motor vehicle expenditure. 

During the 1960s the levels of motor vehicle ownership were increasing rapidly and were far from 
approaching any saturation or equilibrium levels of ownership. Consequently there was a close 
association between household income and the level of car ownership. As discussed in later 
sections, these conditions now appear to have changed in at least one country, the US. Kitamura 
and Kostyniuk (1986) have already identified stage in the family lifecycle as a variable which 
continues to work effectively while·the level of household income has appeared to lose its power in 
discriminating between households. 

The US National Personal Transportation Survey of 1977 has been used by Zimmerman (1982) to 
examine lifecycle effects on this very large sample of households in all types of areas. Zimmerman 
finds two separable lifecycle effects in her analysis of standard household trip rates: one factor 
being the level of interaction and relationships between household members (martial status, 
children etc), and the other the age of the household members. In a slightly critical review of other 
work on lifecycle analyses Zimmerman concludes that a more thoughtful consideration of lifecycle 
factors is justified, but unfortunately does not take the next step of correcting for household size 
effects, or examine individual travel at all. That this is a significant shortfall in Zimmerman's 
investigations is suggested by Neale and Hutchinson's (1981) analysis of the 1972 journey to 
work data in Vancouver. They used a specialised information interdependency redundancy 
measure (Wong and Liu 1975) to obtain clusters of households with similar time usage patterns, 
and found lifecyc1e factors played a significant role even in this restricted and constrained journey 
purpose. They also noted that the household size variables tended to overlap between the 
household descriptor variables when lifecycle factors were brought in. 

The French work on public transport usage in Rennes (Bourgin 1978) showed quite clearly the 
importance of lifecycle stages in the changes in usage made of various transport modes: a finding 
of some significance to public transport planners and operators, and one which focussed attention 
on the longitudinal tracing of travel choices and behaviour as a worthwhile goal (later realised in 
Australia by the longitudinal panel survey study by Macquarie University on the dimensions of 
automobile demand). 

The definitions used to categorise households have often been a mixture of observable categories, 
and others dependent on questioning the individuals. Objective categories are those such as age and 
sex, and the other category is characterised by the terms .'married', 'retired', 'pensioner', etc. Each 
of these terms has a rapidly-increasing ambiguity of meaning, and is perhaps best dealt with as 
being characteristic of individuals within a household with an age/sex structure of a specified and 
observable type. The definitions of household type in Fig. 2.5(1) no longer work as well in the 
1980s as they may have done in the 1960s, owing to the substantial social changes that have had 
their effect on household and family structures. 

Even the definition of a 'household' has a substantial element of ambiguity about it, but this is not 
avoidable in the same way as the choice of age structure alone as a household 'Lifecycle Category' 
basis permits. 

The specification of a household as being at a particular lifecycle stage may be carried out by 
defining the absence or presence of individuals in a combination of age groups. Once such a 
categorisation has been made, then the extensive variables - such as 'married' or 'retired' or 
'pensioner' status - may be analysed as characteristic of such household age structures. 

This' is the approach adopted here, and the definitions are based on a series of administrative age 
barriers which have wide impacts on travel needs and access. The precise ages at which these 
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administrative demarcations occur can depend on the particular State concerned, but the 
specification remains the same. 

(1) Young (Primary) school age children 

(2) Older (High) school age children 

(3) Young driver age group 

(4) Younger adults 

(5) Older adults 

(6) Adults between 60-64 years of age 

(7) Adults of 65 years of age and older 

[ 5-11] 

[12 - Licencing age] 

[Licencing age - 25] 

[26-34] 

[35-59] 

[60-64] 

[65+] 

The specification of a particular household type is then based on the presence of individuals in one 
or more of these categories, but the definitions above provide the full basis for such a series of 
classification schemes, while leaving the characteristics of the household members to a later stage. 

To be able to draw broader conclusions from the findings from a single continent such as 
Australia, it is useful to explore the degree of consistency with other commonly used defmitions of 
household 'lifecycle' classifications, such as those adopted by the Oxford TSU (Jones et aI, op. 
cit.) and recent work of Kitamura and Kostyniuk (1986). 

Kitamura and Kostyniuk used a classification first put forward by Ladd, Larson and Boka (1969) 
for the Detroit Transportation and Land Use Study of that year. The definitions do not rely on a 
detailed knowledge of marital or employment status, and thus have some advantages over the 
earliest of the Oxford definitions. They are given in Table 2.5.3, and rely upon the presence or 
absence of a male/female couple, of children and of the age of the youngest child. The 
classifications are of several different types, and still exhibit the confusion of approach between 
household age structures and other characteristics - but at least confines these variants to 
knowledge of the sexes of the adults. 

Lifecycle and lifestyle variables are frequently confused, and the most common problem is the 
choice of observable (numbers of people of each sex, for example) and unobservable (married? 
cohabiting? retired?) characteristics of a household or its occupants. Boyle and Chicoine (1983) 
used the AID (Automatic Interaction Detector) procedure (Ugolik and McDermott 1980) for 
variance partition and tree structuring of categories of information in a data set to reach several 
different lifecycle/lifestyle combinations for two cities in New York State (Buffalo, 1973 and 
Rochester, 1974) and to examine the (standard) trip generation rates resulting from each such 
delineated grouping. Boyle and Chicoine found that lifecycle categories based on the US Census 
tract data sets could be set up, and obtained household categories as good (in terms of stability and 
coherence of standard trip rates) as the more conventional basis of the number of persons in the 
household. 

Boyle and Chicoine did not take the extra step in their investiagtion, and analyse personal trip rates 
and the influence of the lifecycle stage of the household to which the person belonged. However, 
the results of their work produced a succinct household lifecycle categorisation emphasising the 
presence or absence of children, and obtained slightly better F-values in an analysis of variance of 
the household standard trip rates using lifecycle categories and hOllseholcl vehide ownership than 
the use of the normal primary categorisation by the numbers of people in the household. A number 
of different lifecycle category systems were investigated on the basis of household travel split into 
total trips, work, home-based non-work and home based other trips. Employment status was a 
regular inclusion in the AID trees, but in the end the consistent household lifecycle specifications 
finally adopted were: 
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(1) single-person households; 

(2) non-related person households, no children present; 

(3) families with children under 18 years of age; and 

(4) families with no children (inc I. families with 'children' over 18 years of age). 

These categories are probably unduly influenced by the available Census tract data, as the clear 
links with driver licencing age cannot be reliably drawn at these age partitions. 

The most common problem in a descriptive classification system is the appropriate descriptive 
specification for 'retired' and for 'elderly' people, as- although there is an increasing chance of 
being retired as the age of the person rises - the relationship is neither a step function at 'retiring 
age' nor dependent solely on age, and there are substantial differences between the administrative 
treatment and the choices made by the two sexes. 

Table 2.5.4 shows these effects for Australia as a whole, using data extracted from the 1977n8 
NTS. The Table includes both the retirement and the marital status of the individuals in the older 
age groups, and underlines the ambivalent status of the 60-64 year old age group where roughly 
half of the population is retired - but married persons rather less. 

A clear distinction must be drawn between lifecyc/e and lifestyle factors as a basis for 
understanding travel demand and behaviour. The lifecycle variables are the descriptive ones of age 
and family grouping and structure while lifestyle factors include time and income allocations by 
different members of the household (Saloman 1980 provides examples). The present report is 
concerned with lifecycle issues rather than lifestyle variables, although the two are inevitably fairly 
closely related when patterns of time usage are pursued. 

A full list of lifecycle categories used for this Australian work are give in Table 2.5.5, and some 
examples are given of the use of the divisions adopted. 

The overall characteristics of Australian households by stage in the family lifecycle are summarised 
in Fig. 2.5(2), which draws together from the 1978n9 National Travel Survey a series of results 
for households in each of the lifecycle groupings adopted here. The values are given on a 
logarithmic scale to permit the similarities in the patterns of behaviour by household lifecycle stage 
of travel and household characteristics at with disparate absolute levels to be viewed 
simultaneously. The patterns of mean household income, total vehicle ownership, total car 
ownership and the average number of long distance trips per year reported by the households in 
each category follow closely similar patterns. The average numbers of people in households of 
each type follow the same path, and - as discussed later - suggest that analyses based on 
income/adult could possibly lead to a fair measure of regularity in the characteristics of different 
households. 

The grouping of motorcycle ownership, utility vehicle ownership and 'other' vehicle ownership at 
about the same absolute levels and with similar patterns by lifecycle draws attention to the fact that 
utilities and recreational vehicles are of about a similar degree of importance as motorcycles, 
roughly speaking at about a tenth of the level of car ownership. The differences within these 
broadly similar patterns draw attention to the close association of 'other' (largely recreational) 
vehicles with mature adult households. Elderly households show low levels of all factors: income, 
ownership and even long distance travel. 

The emphasis on Australia as a whole has been to give an overall picture, but as the cities across 
Australia have their own characteristics, and both their special features and those that they have in 
common are important for a sense of perspective and for proper understanding, examples from 
individual cities will be progressively introduced. The car ownership patterns of the different 
lifecycle groups are quite different, and Figs 2.5(3-6) show how the income distributions vary 
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at each car ownership level (Wigan 1981b) for several different types of households at different 
stages of the family lifecycle. These are households composed solely of young adults, households 
containing only a combination of both adults and children, and households composed only of 
elderly people of over 65 years. 

To give a practical view of the relative importance of various lifecycle household groupings, Figs 
2.5(7-10) show the actual numbers of households in each of three lifecycle groupings in 
Melbourne, with both the household income and car ownership levels spelt out. The overall 
dilution effects of the 'Unanswered' household income question can be seen in stark relief, and 
should warn anyone attempting to place undue reliance on the finer details of such data. The overall 
patterns are similar to the 1978n9 NTS, but the relative numbers (admittedly within the sample, 
rather than scaled to the whole Melbourne population) provides the necessary numerate basis for 
assessing the relevance and utility of these income-related values. 

The effects on lifecycle categorisation on the levels of car ownership were initially explored by Dix 
et al. (1983) using the Oxford TSU set of defmitions and a simplistic logarithmic model of the level 
of car ownership to summarise data drawn from the 1971 UK Family Expenditure Survey. The 
equation relates gross household income (I) to the number of cars in the household (N): 

N = a + b log I + u 

where u is the error term, and b is the increase in the number of cars expected with a ten-fold 
increase in income. 

The value of b was found to be 0.62 (s.e. 0.03) for the UK data as a whole. The results by UK 
lifecycle group (see Table 2.5.1 for the definitions) are shown in Fig. 2.5.11, and all of these 
income coefficients were found to be significantly different from zero at the 99 per cent level. The 
standard errors are also shown in the Figure. 

The direct income elasticities of car ownership are given by : 

dl/ dl 
N I 

This relationship implies a steadily reducing elasticity as household income rises. 

A similar analysis was carried out using the 1977 Adelaide IDS and the 1978 Brisbane IDS data, 
using the lifecycle categories adopted at ARRB (see Table 2.5.5). There is a degree of 
correspondence between the two types of lifecycle categories, and the young adult households in 
Fig. 2.5(12) (denoted by YA on the category axis) correspond fairly well to the UK category A 
in Fig. 2.5(11) .The definitions of the Australian lifecycle groupings are given in Table 2.5.5, 
where 'Y A' refers to the age range from licence age to 25 years. The UK category A group covers 
the age range from licence age to 35 years. There are other differences, but the general patterns of 
the two lifecycle categories are similar. The major difference is the lower income effect on car 
ownership for Australian Young Adults, and the larger effect on households made up solely of 
adults between 26 and 59 years (this is the Australian category A) which cover both the UK 
categories F and G. This suggests from the income coefficients that such Australian households 
might correspond more closely to the UK category F: i.e. adults of working age, no children. 

The general influence of children is similar in both countries, generally reducing the income effect 
on car ownership until there are both young and older adults in the household as well as children 
(AA+C), when the income effect reaches the highest level in both countries, as this is the one of 
the several Australian groupings that best match the UK category 'F. 

The effect of elderly people in households is similar in both countries. In the UK, data group H 
(elderly persons with the head of household over the relevant retiring age of 60 for women and 65 
for men) showed a very small income effect, not significantly different from zero, while both of 
the Australian cities showed significant income coefficient values - and, although much lower than 
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the AA+C category, at a level comparable to the bulk of the Young Adult and other forms of family 
groupings. 

The proportion of households that own cars is high in Australia compared to most other countries 
in the late 1970s. The effect of different numbers of adults in the household was shown by Tanner 
(1983) to be a major factor in correcting household car ownership levels to a common scale, as 
cars/adult was found to be a reasonably stable relationship with income for UK and to a degree US 
as well. Fig. 2.5(13) shows the log(income) coefficients for Australia and greater Adelaide in 
1978n9 and also for the city of Adelaide itself in 1977 from the HIS of that date. The differences 
between the two different data sets including the city of Adelaide are not significant, but do tend to 
be slightly higher than for Australia as a whole. The households with large numbers of adults are 
less sensitive to household income, and some of the reasons for this can be appreciated by 
considering the lifecycle stage of the households concerned, from the previous figures and from 
the factor analyses discussed in the next section. 

The pattern of a and b coefficients for the wide range of city districts covered by the NTS in 
1978n9 are summarised in Fig. 2.5(14), where the general trends for the proportion of multiple 
car ownership in households is shown in a synoptic format and show far less regularity than the 
overall values displayed in earlier figures in Section 2.1 . This is one case where both the figures 
and the tables are required to get a good feel for the range of variation - and the range of agreement 
- within the data to be gained, as the standard errors for the individual points must also be taken 
into account. 

These simple income relationships are a convenient means of summarising this type of 
information, but more complex models are required for most purposes. However, the simple 
classification scheme based solely on the presence or individuals in the household within specified 
age ranges permits this to be done. The reason is straightforward: as no 'descriptive' information r; 
has been used for the categories themselves, the 'descriptive' information (retirement, marital 
status etc) may be treated using the categories without confusion, and the age patterns can be 
determined from broad census and other data quite readily. It might be argued that sex would have 
been a useful discriminator for the categorisation scheme, but as most administrative requirements 
affecting travel (school age, driving licence age, young driver insurance loading age etc) are all ' 
applied without discrimination on the basis of sex, there is only one step that must be taken to 
ensure that sex is not required by the classsification scheme adopted here: namely, the age group 
60-65 must be treated as a distinct entity as women retire formally at 60 and men at 65. 

In the next Section this classification scheme is applied to examine the structure of Australian urban 
households. 

2.6 Factor Analyses for Vehicle Ownership Links with Household Structure 

- Multivariate techniques are an effective means of identifying coherent household groupings for lifecycle analysis. 

The application of the lifecycle categories to vehicle and travel issues can be done at several levels. 
The most fundamental level is simply to establish associated groups of households, and 
subsequently to examine the differing characteristics of specific household types. The discussion 
here will concentrate on the former, and examples of the travel characteristics of various forms of 
household will be presented later. 

The allocation in the last Section of reference numbers to the various household lifecycle categories 
was in rising order of age and complexity of household type. This provides a simple, if 
approximate, index for use in a multinomial factor or cluster analysis of the household types. 

In order to analyse the household structures on a consistent basis, a fixed and restricted set of 
variables was chosen so that several different sources of household and vehicle ownership data 
could be examined and the result compared. The variable set adopted was: 
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(1) number of people employed; 

(2) income level of the household; 

(3-9) the numbers of people in the age groups: 

[5-12, 12-Licencing age, Licencing age-25, 26-34, 35-59, 60-64, and 65+]; 

(10) lifecycle index number; and 

(11-13) numbers of bicycle, motorcycles and cars in the household. 

This set could be picked out consistently from most of the household interview surveys over the 
years, for which adequate data could be collated and tested at ARRB, and provided the opportunity 
of making lifestyle factors (marital status, employment type time usage, etc.) variables which could 
be examined stratified by these lifecyc/e categories. 

Factor analysis can be used to identify effective groupings on households. This technique takes 
linear combinations of the variables specified and finds the 'best' set of weightings for these 
factors (known as 'factor wieghings') and thereby create a number of composite variables which 
serve to discriminate between the identifiable groupings within the set of data. The criteria on 
which these groupings are split apart can be varied, and the 'Varimax' criterion maximises the 
amount of variation explained by each set of factor weightings in tum. Figs 2.6(1, 2, 3) show the 
factor weightings produced from a number of the household surveys undertaken with a fairly 
consistent set of procedures and survey and coding methods. A Varimax rotation was applied to 
maximise the differences induced by the discriminating factors. More selective details of the factor 
scores are given in Table 2.6.1, and the key elements are discussed further elsewhere (Wigan 1982 
and 1983). The overall consistency of the groupings is quite marked, and the concordance between 
the NTS and the HIS based results is a notable point. 

The nature of the Varimax procedure is to maximise the differences between the groups that the 
factor analysis is attempting to regroup and discriminate between, and so the presence of large 
negative factors must be examined carefully to see if the related variables are similarly inverted with 
respect to the general trends from other cities: the Canberra Factor 3 groupings in Fig. 2.6(3) are 
a good example of this. The diagrams show the broad measure of agreement - but also emphasise 
the need for the bicycle variable if the lifecycle stages so neatly delineated by the presence of this 
vehicle are not to be lost in the process. 

The three factors correspond to the following interpretations: 

Factor 1: 

Factor 2: 

Factor 3: 

Economically active, licence holding, vehicle-owning households 

Households with school age children and (therefore) bicycles 

Households headed by young adults, with very young children. 

The latter two groupings are notable for the general absence of (or, rather, the very low factor 
weighting for) both income and employment components. 

The 1978 NTS was used to provide a consistent examination of the entire country at one time, and 
the results for a number of metropolitan and country areas are given in Figs 2.6(4, 5). These areas 
are slightly different - and generally larger - than the HIS areas covered in the various metropolitan 
surveys, but the general character of the areas are closely similar to the corresponding HIS 
surveys. The reversal of sign for Factor 1 in the ACf (as the definition of the NTS zone is indeed 
the ACf boundary) is evident once again, and it is worth noting that the ACf had at that time an 
atypical age profile, which has since become much closer to the Australian nonn in terms of age 
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groups and numbers. The omission of the number of bicycles in the household had a major 
effect. It appears that one of the three major groups picked out by the factor analyses was the 
household with school age children and bicycles; this sharply reduced the discrimination power of 
the technique. 

The greatest effect was to virtually preclude a role for the household lifecycle index in household 
discrimination and categorisation, yet this variable is the most effective in picking out the second 
largest (and highly consistent) grouping of households when the fuller data of the household 
interview surveys permitted its inclusion. The runs done on the NTS excluded the licence holding 
variable, as this enabled a direct comparison to be made with the widest range of Household 
Interview Surveys, and also to provide a further check on the stability of the household groupings 
picked out by the fuller range of variables in some of the HIS data bases. 

The overall pattern of the results showed that the importance of lifecycle categories was well 
founded, but that careful attention to the appropriate age and car ownership level groupings would 
pick up a large part of the variance explained by the lifecycle categorisation. Some explorations 
were made of a further breakdown of the Factor 1 groupings, using the lower quartile household 
income level and the presence of individuals of below driving licence age in the household. 

Work done in West Berlin (Holzapfel 1986) carried the use of factor and cluster analysis 
considerably further, in an attempt to obtain a series of groupings for fine cut analysis of locational 
aspects of travel patterns by each such group. The patterns of activities over the day were used as a 
key discriminating variable, and produced a 43-category system of similar groups on the basis of 
the variance between survey days, the patterns of travel behaviour, and the employment and 
lifecycle categories of each household at a very detailed level. The variability of the travel patterns 
over the day were the most important factor for this work, and factor analysis was used mainly to 
reduce the number of variables and to remove or reduce the correlations present between the input 
variables for the clustering stage of the analysis. Equimax rather than Varimax procedures were 
chosen by Holzapfel for his work. 

The addition of the variability of travel time and activity patterns to a finely divided set of 
occupational/age/sex groupings (obtaining an abbreviated set which was the objective of the ARRB 
work: a very different goal) produced a series of clusters binding together 'home bound' groups 
(unemployed, housewives at home with or without small children and old age pensioners). The 
activity profiles did indeed converge in appearance for these groups, and the effects of small 
children were minimal in this survey. The second stage of examination of occupation-based 
groupings led to a convergence of people of the same occupation, irrespective of age or sex (a 
fmding also reported by Kutter (1972) on other German data), and little or no discrimination within 
the housewife or the schoolchild groupings. 

When Holzapfel moved from an occupationally-based categorisation to a family lifecycle 
categorisation 'a rather clearer picture emerged'. The people not involved in education showed consistent 
behaviour, with the leisure activity patterns of housewives falling into line. For example, leisure 
times for wives in self-employed households emerged as distinctively different in that they devoted 
a significant amount of additional time to leisure. 

These and other differences between households that emerged should be compared with work by 
Recker, McNally and Root (1985) and Pas (1980) rather than the present report, as Holzapfel deals 
with a rather greater level of detail that the present report. However, the effectiveness of lifecycle 
categorisations in clarifying the next level of detail down from the present results sheds some light 
on the age and sex dependencies visible in the results presented here for Australia. Some time 
usage and activity participation rates for West Berlin are discussed further in Section 7.6. 

Recker et al. added a geographic development set of variables in addition to a fresh approach to the 
analytic tools adopted, and their discrimination analyses led to three major groups: working heads 
of households living in large high income single-occupancy dwelling units away from employment 
centres (yielding long commuting travel patterns for the activity characteristation processes); 
employed heads of households living in lower income areas with smaller dwellings and in the 
proximity of employment centres (yielding a much smaller commuting/work travel distance 
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profile); unemployed spouses and children in these lower income mixed dwelling/employment 
areas (yielding short work and education trips); lastly those in older, unemployed females within 
family households living in the high income areas with large single family dwellings (yielding a 
large social and shopping travel involvement pattern). 

Pas (1980) used clustering techniques on the 1977 'model' Baltimore travel demand dataset 
(COMSIS 1978) to concentrate on identifying groups characterised by the similarities between their 
travel pattern over the day, in order to pinpoint the relationships and interactions between different 
member of a single household as much as to characterise the population into homogeneous groups. 
The effects of employment, gender and of children under twelve years of age were consistent 
results from Pas's study of Baltimore household interview data. For the employed group only the 
level of education was significant in distinguishing between cHfff':rf':nt patterns of activities for this 
group: even the gender effects were removed once the analysis was controlled for employment 
status. The non-employed groups were differentiated by a wider range of factors, including age, 
marital status, children under twelve, car ownership and residential density of the area around their 
dwelling. 

Saloman (1980) also used clustering techniques and the Baltimore data set to examine lifestyle 
relationships. It should be noted that the work referred to earlier by Allman et al. also used the 
same Baltimore data set. There appears to be some dearth in the US literature of lifecycle and 
lifestyle analysis on a broader based set of data sources, and the significance of the reported results 
should duly be weighted accordingly. Saloman was pursuing the relationships between the patterns 
of usage of time and activity participation on much the same basis as Pas, but with the rather 
different objective of picking out the lifestyle consistencies as a means of breaking up otherwise 
homogenous groups identified using the lifecycle categorisations. Saloman succeeded in showing 
that the educational level attained achieved this quite well, and that lifestyle categories could 
reasonably be deduced from the types of data collected in the better transport household interview 
surveys. 

The effectiveness of these methods in bringing out the groupings associated with given activity 
patterns are worthy of note. The techniques as used in the present report were restricted to cross
city comparisons of the family lifecycle and vehicle ownership characteristics. Those interested in 
taking this discrimination and pattern matching approach further to identify groups on w~ich to 
focus attention for specific purposes would be well advised to take account of the work done by 
Holzapfel, Pas and Recker et al. The range of observable household characteristics used for the 
present study (employment, age structure, vehicle ownership and licence holding) also picked out 
sensible groupings, with much in common with the activity pattern categorisations of Pas, 
Holzapfel and Recker. 

A summary position for lifecycle and vehicle ownership categorisation deduced from the Australian 
sources is given in Fig. 2.6(6), where the broad groupings consistently identified from these 
household specifications are given on the top row. The further breakdown of the 'mobility' factor 
into four groups based on lower quartile income levels and the presence or absence of children was 
not proceeded with after the investigations of the various household surveys available for the work 
showed that the household income questions were not well or consistently responded to. Such 
additional category refmements would probably not be worthwhile until a new round of household 
interview surveys becomes available in the late 1980s. 

The absence of the lifecycle variable from any of these groupings shows that the stratification by 
age groups and the full range of vehicles owned by a household picks out most of the lifecycle 
dependencies for the present. This is the same conclusion as was drawn by McDonald and 
Stopher (1983) in their re-analysis of the Baltimore data set using Multiple Classification Analysis 
methods. McDonald and Stopher confirmed the choice of factors selected for the present analyses, 
and provided further support for the use of age and vehicle ownership as the basic variables for trip 
generation classification for the 1973-77 vintage data considered. The effects of the current close 
approach to near-universal access to motor vehicles is required to raise the explanatory and 
discriminatory power of lifecycle variables as the power of vehicle ownership as a discriminator 
diminishes (See also Section 7.3). The position of household car ownership as the second most 
important classification variable for household lifecycle-dependent standard trip rates is still likely 
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to remain true (Boyle and Chicoine 1983). The additional qualification that needs to be introduced 
is that the primary classification variable (number of people in the household) be replaced by the 
lifecycle stage of the household. The influence of the different levels of car access on travel will 
generally tend to decline when such lifecycle variables are used. 

It is ironic to note that the use - and success - of lifecycle categorisation is effective at the 
household trip generation level, partly because it takes into account the interactions between the 
household members, yet the emphasis of the transport choice and behaviour process is (or should 
be) the person:: a path that is essentially the mainspring of the present report. This dichotomy is not 
resolved here, and the reader is asked to bear in mind that the purpose for which he or she may be 
planning will have a major impact on the choice of household or personal bases for analysis and 
forecasting. It is, however, worth pointing out that a large proportion of the lifecycle-dependent 
variation is removed when analysis of travel is on the basis of the person and their individual age. 
The two approaches are clearly complementary, and should be used appropriately. 

2.7. Using Household Interview Survey Sources to Identify Transport Conflicts 
between Household Members 

- The interactions within a household have a major influence on travel access and behaviour. 

Any transport analysis which takes note of the internal structure of households immediately 
encounters such questions as: 

(a) If there is a car, who has access to it? 

When? 

(b) Women at home tend to have different travel and car access requirements. 

How different? 

(c) What happens when there is a conflict between family members for the vehicles? 

Who wins? Why? 

The overall structure of most household interview surveys had not been designed to obtain reliable 
data at this level of detail, although substantial time usage details have been successfully obtained 
in travel and time use surveys carried out mainly for broadcasting market analysis purposes (e.g. 
the British Broadcasting Corporation (BBC 1975). 

The investigations of the the style exemplified by Jones et al. (1983) specifically sought this level 
of detail on the grounds that conflicts between household members, and the other activity timing 
and location constraints were likely to be a more effective basis for assessing the practical impact of 
many transport and transport-related policies. Dumble (1978) used Ballarat data to point out the 
potential promise of re-using household interview surveys for this type of examination of travel 
behaviour. Some activity surveys had by the early 1980s been carried out in Australia for transport 
purposes, notably by ARRB (Barnard 1981) and the City of Berwick (Pawsey 1980). Small-scale 
special studies designed specifically to address the constraints on particular groups (e.g. Mackenzie 
(1981) for women with young children) have also been done. 

Fig. 2.7(1) is based on analyses of the Berwick data (Moms and Wigan 1983), and shows how 
the different members of a single household are in direct competition at various points over the day 
for a whole week, including the weekend. Few conventional transport surveys have included an 
adequate coverage of weekend travel behaviour, although more recently there has been a move to 
include both saturday and sunday travel in view of the importance of such information to both 
transport and non-transport planning and operational interests. Irregularities are apparent in overall 
trave~ behaviour aCTo~s the week f~r almost all. of the family. The transport survey data framework 
- WhICh usually carnes out samphng to obtam the overall measure of a single weekday as the 
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eventual target of the survey analysis - would nonnally collect data on only one day of the week for 
a specific household. The degree of regularity - or otherwise - of this behaviour is then a matter for 
activity or other more specialised surveys, but as the household usually has the data for all of its 
members collected on the same day the production of household conflict patterns for travel and 
location can still be deduced from household interview surveys. Once the data are aggregated into 
groups of individuals in a given age group or type of household, the infonnation loss relative to the 
household activity survey is considerably reduced. 

Household interview surveys can be used effectively to obtain a substantial amount of this 
information without the additional expense of time use and activity surveys - but inevitably the 
details of the activities undertaken at each journey's end (and the travel determinants of non
travellers as recorded in the transport oriented household interview survey) will not be available. 
The need to obtain at least one high quality such data source for an Australian city (and the 
behavioural understanding that flows from appropriate analytic and microeconomic investigations 
on such material) was the primary objective of an ARRB project (Barnard 1981) for the collection 
of such data. 

Barnard subsequently joined ARRB, and carried out extensive microeconomic work on this 
dataset. One of the additional benefits from this project arose from the choice of a sample of 
households drawn from the 1977 Adelaide household interview survey used in this present report. 
The activity survey took place about four years later than this HIS, and covered a part of North 
East Adelaide: this provided a direct opportunity to compare the two types of surveys (Barnard 
1985), and the exposition approach developed for the present project and the current report was 
used to highlight the advantages and warn those wishing to draw conclusions from similar 
analyses of HIS data sets from the much more detailed, expensive but generally more reliable 
activity survey data sources. 

Barnard concluded that the activity survey was successful in picking up substantially more trips -
especially for non-work purposes and by minority modes - and that the levels of under-reporting 
identified in his matching between HIS and activity survey infonnation were compounded by the 
problems in ensuring that the correct encoding of the purpose of travel and other categories had 
been done to a consistent level, but confinned the general indications of the earlier reconciliations 
between the 1977 screenline and home based interview data sets. 

The levels of under-reporting estimated by various Australian survey teams range from small 
positive corrections of up to 3 per cent to massive negative corrections of up to 60 per cent, 
varying between different trip purposes and modes and from city to city. The concise summary 
given here as Table 2.7.1 is drawn from data collated by Barnard (1985) and the Main Roads 
Department of Queensland (1979). The source references cited should be consulted when using the 
overall (non-normalised) exposure, trip and participation rates given here, but their data is of little 
help when it is necessary to assess many of the normalised forms of presentation and analysis 
adopted for the present report. 

The current (1985/87) round of household interview surveys will justify closer attention, and it is 
to be hoped will have weighting factors and sample reliability estimates made on both person and 
household bases, as well as the cordon flow matches for lost movement adjustments to the raw 
household results. 

2.8 Car Ownership Investment as a Function of Lifecycle Stage of the Household 

- Both the number of vehicles and the value of the vehicle stocks change with the lifecycle stage of the household. 

The levels of car ownership in Australia are in the top group on an international scale. The 
distributions of the stock values tied up in cars is therefore a matter worth investigation, in 
particular, as a function of the lifecycle stage of the household. Fig. 2.8(1) shows the 
distribution of motor vehicle stock values for the first, second and subsequent cars for people in 
all of the households in the 1977 Adelaide household interview survey. A logarithmic scale is used 
to show the consistent patterns of stock value distribution after the very lowest value of vehicle, 
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where the economics of very occasional usage become important, and also confuses the mobility 
issue with one of recreational vehicles. 

The two groups one would expect to have the most different distributions of car stock values are 
the young adult and the elderly households. Families with young adults and children of various 
ages would also be expected to be rather different to families with only older adults and children. 
The stock value distributions are shown in Fig. 2.8(2) for the first motor vehicle in the 
household, and in Fig. 2.8(2) for the second. The shift towards more investment in motor 
vehicles by older rather than younger families is apparent, and the relative importance of marginal 
value vehicles to the elderly and to young adult households is clearly to be seen. 

The distribution of motor vehicle stock values for exclusively young adult households extends to 
the fourth vehicle (see Fig. 2.8(4», reflecting the emphasis on mobility of this group, and the 
emphasis on the very cheapest vehicles is equally understandable - and apparent. 

The overall relationship between vehicle stock value and household income is fairly consistent, but 
for a slight upward kink at the low incomes. These are, at the date of the Brisbane survey for 
which the results are shown in Fig. 2.8(5), likely to be the low income car-owning elderly 
households apparent in Figs 2.5(3, 4, 5, 6). When the total household vehicle stock value is 
expressed in terms of a ratio to household income, the relative importance of the stock value to the 
household income takes on a very different appearance (Fig. 2.8(6», which further emphasises 
the effects of car owning low income retired households. 

These results confirm the findings of Wigan (1981b) in that the high levels of car ownership by 
elderly households is indeed matched by the low value of the cars. The close match between fixed 
and variable costs of car travel seem to apply right across the age and income range, and as the 
absolute levels of income of elderly households are lower than the rest of the population, the only 
way this car ownership and usage pattern could be sustained is by such households owning 
cheaper cars and also using them less. This does indeed appear to be the case, and all the different 
approaches to car ownership and use provide a consistent picture for this type of household. 
Family expenditure information is an effective ancilliary source of understanding of vehicle 
ownership and usage, especially in conjunction with household and person-oriented analyses of 
vehicle ownership and use. 
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( 3) 

Time use and 
participation, mobility 

and activity rates 
- The distinctions between mobility, participation and activity levels of participating travellers must be clearly drawn 

One of the basic decisions that was taken at the start of this project was to decide whether locational 
or person data were the primary objective for understanding. The route chosen was to define 
individual travel by persons as the key area of interest, and to concentrate on the types of 
households, vehicles, travel patterns and time usages that these individuals displayed. This meant 
that the degrees of disaggregation required to examine the effects of sex, age, vehicle access and 
household type could be accommodated by aggregation over the locations covered by the sample 
surveys. 

While household and locational analyses of household data are fairly standard, the person is the 
unit most readily compared between different areas and situations. By adopting the person as the 
basic unit for the analysis, patterns of travel participation, travel time usage and travel behaviour 
are well represented by the individuals in the sample itself, and the application of any of the many 
and various scaling factors developed for most such surveys for specific-purpose corrections, 
based on biases in the sample frame for household car ownership, location and the household type, 
checked from screen line survey reconciliations and other sources, are not entirely satisfactory. 

A number of analyses were carried out using the various scaling factors, which produced virtually 
no changes in the exposure profiles nor indeed in the activity rates and participation rates discussed 
later. The weighting factors derived by the survey teams were in general not calibrated to correct 
for the person-based and other frameworks in general use in the present report. The development 
and application of appropriate weighting factors for particular purposes has been approached in 
numerous ways. Heathcote (1985) gives a detailed discussion of the steps taken to calibrate and 
develop weights for use with the 1978 Melbourne household interview survey records, and ends 
with a plea for closer links with the ABS Census dates and for the continued inclusion of travel
related data items in the population census. The weights applied to Melbourne data at the LGA and 
household level varied from 14.5 to 114.3, and demonstrate the range of non-uniformity on at least 
this sample expansion basis. 

Brog and Meyberg (1980 and 1981) and Brog et al. (1981) have examined very large scale 
surveys, with several waves of interviews and repeat interviews, to determine and correct for non
travellers and to correct the weightings for the overall results. In the case of one of these survey 
studies, the corrections for genuine non-response had the effect of reducing the average standard 
trip rate per person from 2.46 in the unweighted survey to 2.36 when weighted - and down to 2.29 
once the corrections for non-response had been worked right through. Their conclusions were that 
the application of the sociodemographic weightings accomplished less than half of the necessary 
correction found to be required by a weighting and adjustment process. The importance of mobility 
level estimation is underlined most effectively in these papers. 
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Ampt, Brog and Herry (1984) report the results of attempting to determine the extent and size of 
shifts over time between two sets of surveys: the Kontiv national West German surveys of 1979 
and 1982, and the less sophisticated and validated 1971 household interview survey of Sydney, 
against the much more extensive and controlled 1981 survey. The effects of the weightings applied 
to the German data were not large, but the problems of matching the definitions, areas and detailed 
results between the two Sydney surveys were considerable, and even the known under-reporting 
of minority modes and the lack of coverage of weekend travel in 1971 could only be partially 
corrected for as the less careful briefing and follow-up procedures applied in 1971 could not be 
replicated for the later data set. These difficulties simply make it the more evident the limitations 
that must be applied to the interpretation of the results for all but the major modes and most 
consistently defmed and validated travel purposes. 

It is also interesting to note that Heathcote in particular frequently resorted to overall person-based 
travel activity rates as a basis from which to identify sample bias, thereby providing limited support 
for our decision to use mainly unweighted results in the main for this report (although many of the 
results discussed in this report were also derived using the available weighting factors in the 
surveys), and to concentrate in the most part on the person travel in stratified groups. 

The present author adopted this type of view from the beginning of the project, and as a result the 
person-oriented analyses which form the backbone of this report are specifically stated to represent 
the sampled populations only (although there are quite a number of overall daily travel exposure 
profiles which include weighted and scaled data for overall presentation of the total travel patterns 
in a city). As extensive stratification on personal characteristics is the primary tool for the 
exposition, this does at least provide for the sample popUlation standard errors of the estimates 
provided to be calculated and provided in the tables generated as the recorded archives of the 
project (a selection is also given in a standard format as Appendix B in the present report), and can 
be used for practical comparisons. 

For geographically-specific applications of many of the results it will be necessary to apply an 
appropriate set of multiple weighting factor corrections - if available in a suitably calibrated form. 
However, as long as we continue to delve into the characteristics of the people themselves on a 
non-geographic basis, the use made here of results representative of the sampled population alone 
will be more effective and less misleading in most cases: especially when the division into 
participation rates and activity levels adopted for this work is made, and the results are normalised 
to the level of an individual. Analyses have been done on the the exposure, time usage and other 
characteristics of households and people with very little influence on the values obtained using the 
styles of stratification advocated and used in the report, and the access to the standard errors of the 
estimates of the sampled population which can be obtained more transparently have been computed 
and are given in the standardised Tables in Appendix B in the format whose production is 
discussed in detail in Appendix A. Brog et al. (1982) also confirm that drawing a distinction 
between participation and mobility levels can materially assist in identifying non-response effects 
and therefore comparability of results over different areas and times. 

Fig. 3.0(1) compares the effects of including and excluding weighting factors for a typical 
person-oriented analysis of travel time by household income level (for those households reporting 
their income) in Adelaide. All of the differences lie well within the standard errors of the estimates 
(if not between the bounds of the unestablished and therefore uncorrected systematic errors). This 
Figure also serves to show how stable the time usage/person is over different income levels. 
Clearly other approaches are required to show up the differences between people. 

The general strategy adopted for a reasonable degree of comparability between the different cities 
and countries on a personal travel basis is to stratify by age, sex, vehicle ownership and lifecycle 
groupings, and to adopt a series of standardised normalisations which make the task of 
comparability more straightforward. The most effective form of standard display is the exposure 
profile over the day, where the total amounts of travel time spent by the appropriate sub-group are 
shown as a characteristically double-peaked profile of time spent in each quarter of an hour across 
the day. 
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The simplest fonn of stratification for a person-oriented analysis is to produce such daily profiles 
for each age group and each travel mode. The daily profIles which comprise the marginal totals of 
this grid (see Fig. 3.0(2» are the total amounts of time spent in all travel by each age group, and 
the total amounts of patronage time spent on each mode of transport. Fig. 3.0(2) summarises the 
various possibilities once this fonn of analysis is adopted. Each combination of mode and age 
group can be treated separately, and the variations in travel time patterns over the day can be 
explored by moving down the rows or columns. Moving down each column provides the 
comparisons between people of different age group for each mode in turn, while moving across the 
rows shows the different patterns of modal usage for a specified age group. 

Clearly the declared purpose of travel could be used in place of the mode of travel, and would give 
a rather different insight into travel behaviour. Where appropriate, the under-reporting correction 
factors summarised in Table 2.7.1 should be reviewed when use is made of these results, but, 
due to the limitations of the checks undertaken by the original survey teams, these corrections 
unfortunately cannot be reliably applied for many of the analyses in the present report. 

Travel is simply one of the different activities undertaken by people at various times over the day, 
and so an exactly similar analysis can be done for all of these other activities. In such a grid of 
analyses the single of activity 'Travel' covered in Fig. 3.0(2) is simply one of the columns 
(Fig. 3.0(3». In this case the marginal totals for each age group add up to 100 per cent of the 
time available across the day and therefore give no useful information, while the column totals 
provide a cross-sectional picture of non-travelling time usages across the day, on the same lines as 
the major comparative international time usage studies coordinated by Szalai (1972) in the late 
1960s. Moving across a row will then provide the pattern of time involvements of individuals in a 
specified age group: travel is only one of these, and the column labelled 'Travel' in Fig. 3.0(3) is 
identical to the marginal total column in Fig. 3.0(2) which contains the totals from all modes for 
each age group. 

The most important stratification in personal travel after age, is sex: the family of stratifications 
already described should be split into 'Males', 'Females' and 'All people' (Fig. 3.0(4». Every 
cell in Figs. 3.0(2, 3) can be split up. 'All people' corresponds in all cases to the cells shown in 
the two earlier Figures, and 'Males' and 'Females' to the same general pattern of options for each 
sex separately. The full generalisation of this mode of approach is shown in Fig. 3.0(5), where 
the particular sets of disaggregations chosen are expressed in fonns most suitable for cross-city 
comparisons. The precise choice of such measures is considered in later sections. In Fig. 3.0(5) 
the three-part cell in the centre of the Figure corresponds to Fig. 3.0(4), and the back plane of 
the open cube to the plan layout of Figs. 3.0(2, 3). An additional dimension is added by the 
need to compare the results from such analyses across different areas and cities 

The overall levels of travel activity displayed by those covered by Household Interview Surveys 
shows substantial variations between the sexes, and between surveys. These are considered further 
in Section 4.2, on the general lines illustrated by Figs. 3.0(2, 3, 4, 5). 

3.1. The Role of Non-Travellers 

- People who do not travel also have needs: how do they differ from those who do? 

The defmition of non-traveller in this report must be influenced by the fact that the operational test 
of a 'non-traveller' is that the individual concerned did not report any travel on the survey day. The 
known biases within the age and income groups towards non-response (rather than non-travel) 
must confound this part of the discussion to at least some extent. See Wennuth (1985a andb) for 
detailed West German evidence of the effects of non-response biases as a function of age and 
economic status, and of over-estimates of mobility levels as a result of insufficient follow up in the 
survey administration. Once again, the analyses and diagrams presented here take care to show 
'unanswered' and 'non-response' values where available - particularly for income-based data 
summaries. 
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The framework put forward in the flrst part of this section makes it clear that non-travellers are 
signiflcant, and important to know about. The characteristics of non-travellers per se are treated 
here, while the percentages of the population not travelling are considered later under the headings 
of 'Participation' and 'Mobility' rates. The best basis on which to discuss non-travellers is a city 
with a large population and a large sample in the household survey. Melbourne 1978 is therefore 
used for this purpose. The percentages of males (Fig. 3.1(1» and females (Fig. 3.1(2» show 
the characteristically lower levels of female travel. These are essentially the non-participants in 
travel, and so these two Figures are really the complements of the participation rates for the two 
groups. The major differences arise for the two oldest age groups (60-64 and 65+). There is a 
major income effect on non-travellers, and this raises the question of the appropriate interpretation 
of a 'non-traveller' category, as higher income elderly households tend to undertake more holiday 
travel. It is therefore worth investigating further, as individuals reporting no trips at all (even 
walking trips) may be present at home and make no trips, may not have reported any trips - or may 
not have been home to respond to the survey at all. 

The two limiting cases are the assumption that the individuals were at home but did not travel, and 
that they were simply not at home at the survey date. The suggested interpretation of the results of 
this type given in Wigan (1985) takes the limiting position that, if no trips were reported and if no 
travel to home could be deduced, that the appropriate deduction was that Figs 3.1(1, 2) could 
then be expressed as the 'probability of being at home'. 

The high levels of travel by those describing themselves as 'Unemployed' is particularly marked 
for the older age groups, and suggests that there is a signiflcant amount of travel undertaken. The 
differences between males and females remain, but in this case disappear completely for the two 
oldest age groups (Fig. 3.1(3». 

Non-travellers require a more careful description than the simple term, which implies that those not 
reporting travel on the survey day(s) were 'non travellers': the frequency with which individuals -
both those recorded as having travelled on the survey day and those who did not - do not make any 
trips outside the home over a full day cannot be deduced from the cross-sectional data alone. Once 
again, the need to determine the frequency with which an individual displays the behaviour 
recorded on the survey day needs closer attention. This is not a statement of a requirement for a 
long-term panel survey methodology to be adopted, simply that the frequencies of participation of 
each major activity of interest be collected on the survey date(s). Once the distinction can be drawn 
between non-travellers for the survey day, and habitual non-travellers, then much more sense can 
be made of the characteristics and needs of groups which appear to be housebound much of the 
time. The importance of making provision for this requirement in Australia was speciflcally 
recognised by the 1981 Sydney survey team, and Ampt (1982) provides a detailed discussion of 
non-travellers and their attributes and needs. There is at present no large-scale Australian survey 
available with the necessary additional longitudinal (or frequency of participation) information of 
the type, coverage and quality required to go any further. 

Another form of 'non'traveller' can be identified in Household Interview Surveys by examining 
the number of people engaged in the activity of 'being at home'. This is acheived by identifying a 
journey to (or from) home in the daily record of the individual concerned, and is vulnerable to the 
lapses in journey pupose or destination recording which regularly arise. Consequently the mobility 
rates for individuals (recording if they logged any trips at all that day) is preferable to the 'at home' 
definition for survey analysis purposes. Some of these points are taken further in Section 4.6. 

Any discussion of mobility levels must be taken in the context of the available evidence on non
response biases in household surveys. Wermuth (1985b) summarises an extensive range of 
European data on this question, and concludes that age had a highly signiflcant effects on non
response levels, but that the sex of the respondents had no signiflcant influence. This suggests 
that, if these findings carried over to the Australian survey methods adopted for the surveys 
analysed here, comparisons between the travel characteristics of the two sexes at the same age of 
respondent could be relied on to give a reasonable measure of the differences between the sexes in 
these areas. 
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Fig. 3.1.3 - MELBOURNE 1978 HIS: PROPORTION OF MALES AND FEMALES NOT 
TRAVELLING 

The major effects identified by an analysis of the participation and activity rates for people of 
different ages as a function of the number of reminders required to obtain a response showed that 
the most active individuals responded earliest, and that the smaller the number of follow-up calls, 
the higher the final estimate of the travel descriptors would be above the 'true' values for the 
populations concerned. These effects were larger for travel participation rates than for activity 
rates, and only for the overall travel participation (mobility) rates of people of 65+ was this a really 
substantial effect. Wennuth (1985a) slightly reduces the impact of these results by reporting that 
when trips with incomplete or erroneous infonnation were probed, the 'true' trip rates had to be 
raised by a similar quantity to the overestimates induced by adopting surveys responses with fewer 
call-backs to pick up the slower-responding and generally less active people. 

The tenor of this discussion may appear to presuppose that those who travel are exhihiting their 
'nonnal' behaviour: this is not the case. The cross-sectional studies analysed here are treated as a 
daily expectation of behaviour by the whole sub-category being dealt with at one time. The vexed 
question as to how representative that behaviour might be for a given day in representing the 
nonnal behaviour patterns of a particular individual is quite a different matter. For that to be 
examined properly it is necessary to ask how frequently each travel behaviour is undertaken, and to 
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gain some sort of involvement frequency relationships over time for the individuals concerned. 
This point was particularly apparent as a major shortfall in current surveys when bicycle 
movements were being examined, and was emphasised as a key requirement for any more effective 
data collection work on this or any other low-frequency mode or activity (Wigan 1985). Godard 
(1980) reports on such data collected in Dijon in France, and comments on the types of biases 
associated with the responses of each sex on different travel purposes. 

If the activity and travel patterns are available for a specific individual over the successive days of 
the week (and preferably over a much longer period as well), then it is possible to assess the 
degree of regularity or - at least repeatability - of the travel patterns observed on a particular day. 
Such results have been obtained from activity surveys, and specific examinations of the regularity 
of such patterns has shown that, while there are some regularities to be found, the interpretation of 
a cross-sectional data set as being appropriate to describe the 'normal' day to day behaviour of an 
individual or a narrowly defmed group of individuals is generally unsound (e.g. Hanson and Huff 
1982). These analyses have highlighted walking, mid-day movements, and shopping journeys, 
which comprise a significant element in the repetitious patterns for many individuals - all aspects of 
travel which normally gain less than the primary effort and attention in transportation studies. 

When considering the characteristics of 'non-travellers' it is important to note that for about 6 per 
cent of the Swedish Uppsala sample analysed by Huff and Hanson (1986), the most typical travel 
pattern was a day of no travel at all. For a further 17 per cent this was the second most common 
daily travel pattern. This does not diminish the importance of knowing more about the non
travellers in a sample survey, indeed it increases their importance, but further emphasises the need 
to distinguish between the individuals forming the cross-sectional sample of people reporting a 
'non-travel' day and those individuals whose most common daily pattern was simply no to travel. 

3.2. The Zahavi Proposals and Support from HIS Sources 

- Stability in travel time budgets appears only at high levels of aggregation - or only after careful stratification. 

One of the major contributions of Yacov Zahavi was to develop an overall and fairly simplified 
model of travel time, costs and location - with the underlying assumption that there were travel 
regularities within these areas. The initial premise - that travel time budgets were essentially 
constant - did not survive more than the frrst stages of Zahavi's (1974) inter-city comparisons. The 
travel time budgets tended to increase slightly with the population of the cities studied, but the 
premise that these were stable over such a range remains an initial approximate fmding that gives a 
rough first view of this style of approach, as the detail lets down the basic hypothesis while the 
overall figures still remain as a useful and seductive indicator of an apparent stability. His second
stage work concentrated largely on car travel alone, and involved stratifications of households by 
car ownership and income levels, and other factors to try to get a better representation - once again 
at an aggregate level. The inclusion of combined time and money budgets with these stratifications 
finally produced a far less simple analytic model which has proved to be useful for clarifying the 
similarities and differences between many different cities, and can fairly be stated to have shown 
that the approach can delineate a number of such relationships between travel budgets, door to door 
travel speed and location (Zahavi 1978; Zahavi, Beckmann and Golob 1981; and Zahavi et al. 
1982). 

In this work the average trip time to work by travellers in car-owning households proved to be 
remarkably stable, in line with overall daily travel time. Each such figure is the mean of a 
distribution of such times. Similar regularities have been found from the Australian data, and one 
of the links to a wider appreciation of the transferability of Australian findings is to refer to the 
stream of work associated with Zahavi. The locational aspects of Zahavi's approach were not 
pursued in our work, and so closer comparisons with US, German, Peruvian and other cities 
subjected to Zahavi's models cannot be taken to full distance. 

It is important to note these significant efforts to obtain simpler and more generally applicable 
fmdings from travel and household characteristics, and reference is made to them here in view of 
their complementary nature. 
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Zahavi and his co-workers soon moved to consider car-travel factors for relative stability, and as a 
result unfortunately ceased to pursue overall travel pattern regularities. The regularities in car driver 
travel are also striking in the present report, and are considered later, but lend little support to 
Zahavi's finding due to the approach adopted here. In general, our findings are more consistent 
with the French work (Godard 1978 and 1980). 

3.3. Definition of Terms 

- The personal1J(Jrameters of travel are mobility. participation and the activity rates of the partir.ipant.t 

The basic defmitions adopted in this study were developed at the beginning of the work, and were 
designed to maintain a clear distinction between classification variables and extensive variables. 
The discussion of the definition of household lifecycle categories was based on these principles, 
and these were then extended to the travel behaviour aspects of the person and household types. 

The detailed examination of the data tapes to produce the comparable analysis format for the Tables 
in Appendix B is given in detail as Appendix A. A brief Glossary is given as Appendix C. 

The sets of Tables which form Appendix B cover each of the areas covered by the working 
definitions developed here. These definitions must be made quite clear, and the format of these 
'Standard' Tables is worth some discussion as an effective means of achieving this. 

The first row of headings is the set of age groups used for the particular city. In general, infants of 
0-4 years of age have not been included in transport HIS work although a number of studies 
recorded such an infant on a trip record if it accompanied a parent on a journey. The young driver 
age group is always referred to as '16-25' although the age group covered in the tabulations varies 
(16-25, 17-25, 18-25, depending on the State, as noted in Appendix A). The '5-99' age group is 
all recorded persons. 

The next row gives the numbers of individuals in the HIS sample participating in each of these age 
groups for the activity, mode or travel purpose of the Table. 

The next block of lines provides the raw numbers for the rest of the Table: the first row contains 
the number of individuals in each age group in the HIS sample who actually reported participating 
in any travel at all. This and the following two rows will remain the same for all Tables for the 
same city. The next row is the number of individuals in each age group picked up by the HIS 
survey as a whole, travellers and non-travellers alike. The following row is the percentage of the 
sample population in each age group who report travel by any mode at all in the course of the 
survey (these will be termed the 'Mobiles'). The last row of this block is the total number of trips 
(for travel tables), or participation events (for activities such as 'Being at home', or 'Shopping') 
thrown up by the sample population. 

Moving on to the standard parameters chosen for this work, the first step is to define Participation 
in Travel. This is stated to be the percentage of the population under consideration who reported at 
least one trip of the defmed type in the defined survey period or interval. 

Examples of this definition are straightforward to provide, and the first and most basic level is to 
apply it to a working defmition of mobility. 

Mobile people are therefore defined as people who report at least one trip by any mode at all in the 
survey period. Consequently, in a household not successfully contacted by the survey team will be 
rated as not being a mobile household, or any of the people within it as mobile people. The use of 
the sample population as the basis for our analysis is now showing its utility, as such households 
and people do not form part of the survey data base, and so the percentage of mobile people will be 
deduced from the number of people actually involved in households that responded to the survey 
team's questions. 
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The conventional manner of describing Trip Rates is usually in the form of 'Trips/Household' or 
'Trips/Person' in a given area of of a given type. If, instead of this portmanteau definition, we flIst 
ask what percentage of the household (or person) type travels at all in the specified manner (mode, 
purpose, or any other selected criterion), and ask how many trips/day are made by those who 
actually report any travel at all of this type, then we can reasonably expect to be able to distinguish 
better between the populations who participate in the type of travel in question, and the levels of 
travel activity that they display if they choose to be part of the participating group. 

The term 'Participation' is used here in exactly the sense defined above, and it remains only to add 
the definition of 'Activity Rate' to describe the trip making intensity of the participating part of the 
population. This is indeed the definition adopted here for Activity Rate. 

The results of applying these definitions to the survey records comprise the next five blocks in the 
Standard Tables. 

Participation is expressed as a percentage of the whole sample population in each age group, and a 
standard deviation and standard error of this estimate of proportions has been derived from a 
binomial model of the selection process. These estimates take no account of systematic errors 
determined from independent rescaling or cross-checking of the data with other sources, and are 
provided as a basis for giving reasonable relative weights to the ratio-format derived data elements 
computed from the basic survey figures. 

The availability of a 'Mobility' criterion for the selection of individuals permits a mobility-based 
version of participation to be given, which expressed participation as a percentage of the mobile 
population. This should be of a priori value, in that it permits standardised comparisons between 
different cities where the survey methodologies were likely to pick out more of the people who 
travelled by obtaining a higher proportion of the shorter and non-business trips. 

Activity rates can also be expressed in terms of the whole sample population (,Activity Rate') or 
just the 'mobile' part of that population. Once the trip rates are expressed simply as 'Trips/Person 
in Sample', the values are readily comparable to standard trip rate generation values. The only 
difference here being the use of a person base rather than a household base for these Tables. 

Travel (or other activity) Exposure is covered in the same progressive manner. The total travel (or 
activity) time over the day for each age group is given as the next row in the Standard Table. The 
average trip duration is then derived, and the following blocks in the Standard Table express the 
travel (or activity) times as an average time per day for active individuals, as an average time per 
day for 'mobiles', and as an average time per person in the sample as a whole. 

The term 'Exposure' also requires careful qualification before it can be used in this report. The 
term is reserved here to apply to the amount of time people are actively engaged in travelling in a 
particular time interval. The total amount of travel time on an average trip, or over an average day, 
for a particular class of individual is then the key datum required. This can be deduced from the 
times that trips start and end, and can be associated with 'Travel To' and 'Travel From' purposes, 
as these are coded in the travel records. For greater detail on the options available for particular 
cities, see the listings of the precise purposes of travel coded in the various cities listed in the 
Appendices. Dumble (1978) also gives a detailed tabulation of the data entries specified as having 
been asked for in a whole range of Australian household surveys, a more extensive a list than this 
report has been able to deal with due to data ageing, unreliability, lack of availability - and in some 
cases due simply to the survey recorders' failure to encode and capture the specified and collected 
data from the interview forms onto the magnetic tapes. 

The detailed patterns of time usage, participation and travel demand across the day have not been 
retained in tabular format, only as a library of graphical profiles of time usage in various forms, 
selections of which appear in this report for a number of the cities covered. The Standard Table 
format contains a single measure of the distribution of the activity or travel time over the day, in the 
form of a travel intensity index for each age group. This is computed by taking every 15 minute 
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interval across the day and accumulating the total amount of time spent in the defined activity or 
travel during that interval and dividing that by the number of people whose time contributions made 
up that total, expressing that time as a percentage of the total time available per person in that 
interval, and then computing an average and standard deviation for these values across the day. As 
the correction for the numbers of people actively contributing time is an intrinsic part of the 
calculation, times of day without travellers are automatically excluded. 

Graphical profIles of participation rates, total travel time, travel time/person, and travel time/sample 
population group have all been produced on comparable scales for the record. The interpretation of 
these different profIles, and their value in comparative assessment and normative forecasting terms 
requires some discussion. 

The overall patterns of the total amounts of time spent in each interval over the day are simply the 
patterns of travel time as it is expended over the day in the city as a whole. The similar profiles of 
participation rates over the day normalise these profIles to a scale of 0-100 per cent, so that all cities 
(and of course all modes, activities and purposes) can be compared directly. Some of the 
differences between cities will be due to survey methodology, and some to the differences between 
the cities themselves. The two profiles are similar but not identical, as one measures the levels to 
which the transport system capacity is being demanded in terms of the duration and level of 
utilisation of the system, while the participation rate values are the profiles of the numbers of 
people travelling at any given time, as a fraction of the potential number who could be doing so. 

It is tempting to express the overall total time - or 'Travel Exposure' - plots in terms of 'number of 
people travelling' at each time interval, but the level to which these people use up road space or 
public transport capacity is measured far better by the total travel time being expended in each time 
interval (one seat can accommodate two people in a given time interval with trips of half the 
duration), while the participation rate profiles show directly the degree of market penetration 
achieved, both overall and as a function of the time of day. 

This careful disaggregation of each element of the travel and time use process can materially 
improve the value and the level of understanding (and thus utility) of personal travel data. 

The travel exposure aspects of the results offer further benefits. The normalisation of the total 
travel time profiles by the numbers of people contributing to the time profile (i.e. the 'active' 
people in the present terminology) gives directly the distribution of time over the day for such an 
individual. This means that these profIles can be compared directly across cities, sexes, and survey 
dates with a fair measure of confidence. 

If, instead of the numbers of 'active' people contributing to the time profile, the total number of 
people in the HIS sample group were to be used, then the profiles are - once again - comparable 
across cities, but reflect the widely differing levels of participation in various forms of activities 
and travel. These profiles are also comparable across cities and travel modes within cities (although 
there is little point in the latter, as the these profIles are no more than the total travel time profiles 
reduced by a single factor, so the total travel time profiles are perfectly appropriate for comparisons 
within a single city). 

Appropriate specifications of sound constructs for assembling useful comparisons on comparable 
bases are important, but there is a further set of interpretations which lend themselves directly to 
safety applications. 

The profiles of 'total time/person in the sample' may be interpreted as being the time profile of 
travel risk exposure for an individual for whom no other information is available. The use of such 
a profile based on a stratification by age and by sex provides a considerably better estimate of this 
:isk pro~le, but each such stratification requires more prior information about the individual group 
10 quesuon. 
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Going on further, the profiles normalised by the numbers of 'active' people are simply the best 
estimates of the probabilities of risk exposure over the day that we can get, based only on the 
information that the person and travel is of a specific type, and that the person is a known 
participant 

In both these cases the time proflles provide excellent a priori risk distributions for safety analysis. 

The data selected and presented in this report are not organised - or indeed particularly suitable - to 
try to cover the questions of day to day variations in the behaviour of individuals, only the 
statistical expectations of specified groups of individuals. This difference is one where the needs 
of planners dealing with the overall realisation of travel demand as movements, time usage or trips 
are being addressed rather than those of policy and behavioural analysts looking at the longitudinal 
repeatability of the behaviour of a single individual. The latter questions have been scantily 
addressed to date. An appreciation of the nature of this longitudinal travel behavioural consistency 
can be gained from Huff and Hanson (1986), who give a good discussion based on data collected 
in Uppsala. 

The major deficiency of cross-sectional surveys is that the frequency of participation in various 
modes by a particular person is not usually obtained. The overall patterns of travel and vehicle 
demand are adequately covered without this additional datum, but once a closer look is taken at 
personal travel options and behaviour, this shortfall is serious. 

Some small data sets exist which can be used to illustrate the types of information that may be 
missing. One example is a 500-person interview survey undertaken in shopping centres in the 
largely rural Illawarra region of NSW, in the general hinterland of Wollongong. No claims are 
made by the consultants (Nairn and Partners 1986) that this information is any more than 
uncontrolled, and only very limited checks were applied to the data. However, the frequency of 
buse use was obtained from people arriving at the survey points by each available mode - including 
buses themselves. 

Fig. 3.3(1) summarises the bus usage frequency distributions for arrivals at the survey points 
using each mode. Walking and bicycle usage rates show up well at least in part due to the shopping 
centre location of the interviews, but the distributions of frequencies of usage show that only car 
drivers do not make reasonably frequent bus journeys. Fig. 3.3(2) reverses the procedure, and 
shows the distribution of current mode users who use buses at varying levels of frequency. Less 
than a third of those using buses daily were actually using one to arrive at the survey point that 
day. 

These two diagrams emphasise the need for care when drawing conclusions about the travel 
behaviour of individuals or specific groups from purely cross-sectional data. 
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Fig. 3.3.1 -ILLA WARRA 1986 COMMUNITY TRANSPORT SURVEY: FREQUENCY OF 
PERSONAL USE OF BUSES BY MODE OF USE WHEN SURVEYED 
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3.4. Australian Standard Trip Rates in Context 

- Australia and New Zealand both show high trip generation rates on a world scale. 

The term 'trip generation' is commonly reserved for two different applications. The first is the 
number of vehicle movements associated with a specific location or land use (and thus is not a 
matter of primary interest in this report on personal travel rather than location-specific traffic 
flows) . The second is the planning term applied to the numbers of trips made by a household as a 
whole in an average (usually week-) day. This overall value disguises many important travel 
determining factors, but has the merit of being a simple and straightforward figure which has been 
produced and used for a wide range of applications in many countries. This does not mean that it is 
an ideal measure - far from it, as we shall argue later - but that it provides a common yardstick for a 
first sense of perspective on travel generation in a particular place. 

The 'Standard' trip generation rate - as we shall refer to it from now on - is the mean number of 
trips made by a household in a given day. The use of person based 'Standard' trip rates is far less 
common, but the values obtained under both definitions are of course strongly influenced by the 
definitions of walk trips, by the survey techniques and success in capturing the shorter journeys, 
and to other well known biases. It has been used by the European Conference of Ministers of 
Transport (Webster et al. 1985) to permit the limited amounts of comparable information from 
different countries to be considered on a common scale. 

Table 3.4.1 contains three lines from Table 4.1 of Webster et al. covering the mean trip rates for 
a sample of cities in the UK, France and Spain, with the comparable data derived from a range of 
Australian and a range of New Zealand cities. The individual values for each Australian city used in 
the sample are also included, with the dates of the relevant surveys. It is important to note that the 
surveys fall into several distinct groups. The Ballarat survey was carried out a long time ago (in 
1970), and shared few of the staff with the other surveys reported here. 

The Adelaide, Brisbane, Canberra, Gold Coast and Launceston surveys were carried out in very 
similar ways and are reasonably closely comparable in terms of definitions and survey 
methodology and operations as a result. The Gosford Wyong, Newcastle and Wollongong surveys 
were carried out by the same group at roughly the same time and also share common definitions 
and survey techniques and operational controls. The Melbourne survey was carried out by a quite 
distinct group, and the Sydney survey was the first of the surveys to make a major and concerted 
effort to improve techniques to capture full details of short trips and non-travellers - and generally 
obtained significantly higher levels of trip generation as a result. 

Similar tales of temporal, definitional and operational variations can confidently be expected to be 
unearthed in individual studies in other countries, and it is with this in mind that Table 3.4.1 and 
the associated diagrams Figs 3.4(1, 2, 3) should be viewed. 

Fig. 3.4(1) shows the standard overall trip rates from all these sources on a common scale, and 
shows the very general patterns for all of the countries covered. It is interesting to note the high 
level of car driving generation rates in Australia and New Zealand, and the very low walking trip 
generation rate for New Zealand, which is quite probably an artifact of the survey methodology, as 
the motorised modes of travel were those of greatest interest in that country at the time of survey. 

Fig. 3.4(2) is the equivalent for the Australian cities covered in this work. The general trends of 
overall household trip generation are fairly stable, until a detailed look is taken of the patterns 
apparent in the graphs. The smaller cities (Ballarat, Canberra and Launceston) show markedly 
higher levels of car driving activity, and the tendency for Sydney survey respondents to report 
higher levels of walking trip generation are probably due more to the survey methodology than to 
the actual behaviour of the Sydney residents. The low levels of personal motorised and non
motorised travel are - for the same reason - worthy of special note. 

Another special feature of the 1981 Sydney survey is the full coverage of the whole week. Fig. 
3.4(3) shows the results for overall standard household trip generation rates for weekdays (the 
common basis for comparisons), weekends as a whole, and for Sundays on their own. The 
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declining levels of most fonns of travel activity are balanced by the changes in the purposes of 
travel: a matter dealt with later in this report. 

There have been many attempts to transfer standard trip rates obtained in one area to another, 
generally with mixed success. For example, a large-scale telephone interview of 50,000 
households over the entire New York State determine that the standard trip rates in comparable size 
of household/motor vehicle ownership cells were not significantly different between upstate and 
metropolitan New York, and could not confinn any significant influence of lifecycle variables on 
standard trip rates (Brunso and Hartgen 1984). 

Boyle (1984) provides a broader survey of transferability, and cites a number of studies which 
have demonstrated a reasonably acceptable level of transferability at the household level (Boyle and 
Chicoine (1983), Caldwell and Demetsky (1980), Fleet and Sosslau (1978), Landman (1980), and 
Mahmassani, Bevilacqua and Sinha (1979», with one example at the person level (Supernak 
(1981» - and a couple of counter examples (Kristoffersen and Wilson 1977; and Landrock 1981) 
at the household level for good measure! 

There must be some doubt that 'Standard' trip rates - be they household or person based - are 
really the most appropriate fonn of analysis. Discrimination between participation and trip activity 
rates would permit any confounding effects of taking the product of the two (i.e. the standard trip 
generation rate) instead of the two elements as separate issues. The two elements are subsequently 
treated separately in the remainder of this report. 

3.5. Some Participation Rate Examples 

- Participation in various forms of travel differs substantially between different age groups and the sexes. 

The discussion of participation rates is best initiated by considering car driver travel, as being 
perhaps the most pervasive mode of interest to planners of all types. The distinctions between 
males and females are carried forward as a basic theme throughout this report, and so the 
illustration of car driver participation in both Sydney and Melbourne is given as a function of age 
and sex. Fig. 3.5(1) shows that Melbourne residents appear to participate in car travel at 
generally higher rates than Sydney residents. The major differences appear to be between 
Melbourne and Sydney males: the differences between the females in the two cities are far smaller. 
The differences are concentrated in the 17-59 age groups, covering the bulk of the population. The 
overall profIles of likelihood of car driving - another interpretation of the full fonn of the defmition 
of participation, namely 'percentage participation on a given day' - are very similar, with a sharp 
rise from 17-25 to a peak in the 26-34 age group, and a subsequent steady decline to very low 
levels for the elderly, particularly for elderly females. 

As a quite different mode of transport, Fig. 3.5(2) shows the participation rates in walking as a 
function of age and sex for both Melbourne 1978 and Sydney 1981. The general patterns of the 
two cities are similar, but on this occasion both males and females in Sydney show the highest 
levels of participation. Once the young, walking constrained, age groups have been passed, the 
levels of reported participation in walking are stable from 26 to 65+. The substantial difference 
between the participation rates in walking for the two cities requires closer investigation, as the 
survey methods adopted would tend to capture more of the walking trips in Sydney. 

The effects of household income on travel participation would be expected to have a major 
influence - especially on car driver travel - but the results do not appear to support this. Fig. 
3.5(3) shows Melbourne car driver participation rates as a function of the household income. 

Unemployed households, and those in the lowest income group (up to $10,000 p.a. in 1978) 
show very similar patterns of participation - but the higher income groups, and the sizeable 
numbers of people in households who simply did not respond to the 'income' questions all 
displayed a very similar pattern of car driver participation by age. The correspondence between 
unemployed households and the lower income groups is interesting, as this was not an expected 
fmding. Clearly the levels of travel activity by the employed and the unemployed are very similar in 

ARRB SR 38, 1987 69 



AUSTRALIAN PERSONAL TRAVEL CHARACTERISTICS 

80~--------------------------------------------

60+-----------~~~~~~~~~~DI-----------

e o 

.~ fj~: % 40 +----------++ 

-,~: 
20+------H~--------------~.~~ 

I I 

5-11 12 - Lie.Age - 26-34 35-59 60-64 
Lie.Age 25 

Age of person In years 

65+ 
I 

All 

e- Sydney: Males 

·0- Sydney: Females 

•• Sydney: Ali 

0- Melbourne: Males 

... Melbourne: Females 

-I:Jr. Melbourne: All 

Fig. 3.5.3 - MELBOURNE 1978 HIS, SYDNEY 1981 HIS: WEEKDAY PARTICIPATION IN 
CAR DRIVING BY AGE AND SEX 

::!+ ________________ ~e~-~---------------------i 7~' 
% 40 e 

.~O___ e,~e 
20 +--------1---0/ ",.===--~ ............. -.~ • ~O __ !:,,---O 

o 

e- Car driver alone 

0- Car driver+passenger 

.- Car passenger 

I I 

5-11 Lie.Age - 26-34 35-59 60-64 65+ All 
Lie.Age 25 Age group 

Fig. 3.5.4 - ADELAIDE 1977 HIS: CAR USAGE PARTICIPATION RATES BY AGE 

% 

40 +------------------------------------------

20 +------------------------------------------

o +-----~----~----_r----_r----_r----_T----~ 
5· 11 11 - Lil..Ag" - 26 -34 35-59 60-64 All 

Lie.Age 25 

Age of person In years 

·e- Sydney: Males 

·0- Sydney: Females 

.- Sydney: All 

D· Melbourne: Males 

... Melbourne: Females 

-I:Jr. Melbourne: All 

Fig. 3.6.1 - MELBOURNE 1978 HIS, SYDNEY 1981 HIS: WEEKDAY MOBILITY LEVELS BY 
AGE AND SEX 

70 ARRB SR 38, 1987 



AUSTRALIAN PERSONAL TRAVEL CHARACTERISTICS 

this category, and simply the amount of such travel is what comes under pressure with diminished 
resources through unemployment. 

Fig. 3.5(4) shows the overall patterns of car travel participation and travel activity rates for 
Adelaide in 1977. There is evidence from the screen line surveys carried out in 1977 that 'car 
driver' travel was under-reported by about 28 per cent in this household survey, by comparing the 
numbers of cars on the road to the network loadings derived from the household survey. This 
figure shows the importance of travel as a car passenger from the earliest age, and the steady 
decline of car travel with age. The splitting up of travel into participation and activity rates helps to 
identify where these shortfalls in survey coverage may be occurring. The differences between the 
car passenger, car driver alone, and car driver with passenger subdivisions of car travel are 
obvious when personal travel is analysed directly, but far less obvious when vehicle trips are the 
objective of the analysis. 

3.6. Mobility Corrections to Improve Inter-survey Comparisons 

- Differences in participation rates between different cities and surveys may be corrected by using only mobiles. 

The overall mobility rates in the two cities of Melbourne and Sydney are shown in Fig.3.6( 1). 
Mobility is here defined as the percentage of the relevant group who report at least one trip by any 
mode on any purpose on the notional survey 'day'. This should pick out a higher proportion of 
people in most groups in Sydney, due to the large amount of effort spent in obtaining detailed data 
on the usually less well reported journey types (social, personal, and recreational travel), although 
this might be at least partially matched by the equal amount of extra care spent in searching out the 
'non-traveller' specifically. Consequently the generally lower overall levels of mobility for Sydney 
would appear to be a genuine difference between the two cities. 

A possible way of reducing the two surveys to a more closely comparable basis is to express 
participation in terms of the mobile people, thereby removing some of the inter-survey bias due to 
variations in the methodologies employed. Fig. 3.6(2) shows the result for car driving 
participation, and would appear to confirm the effectiveness of this simple device to improve 
comparability. The differences between the two cities almost vanish when participation is 
expressed in terms of in car driving participation of people already confirmed by the same survey 
to be 'mobiles'. The application of the same corrections to other modes cannot be expected to 
produce a similar degree of convergence, as the factors influencing modes of transport less 
ubiquitous than the car can be expected to playa greater role. 
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3.7. Activity Rate Examples 

- Trip activity rates are far more stable tfum participation rates, but still tend to differ between the sexes. 

The travel activity rates for car passengers in Adelaide provide a useful example of the differences 
between males and females, and the estimated standard errors of the estimates for the sample 
population. These estimates are derived from a binomial model, and are approximate. Fig. 
3.7(1) shows the results for Adelaide 1977 as a function of passenger age. The overall stability 
and equality of values overall for both sexes is fairly marked, but there are clearly significant 
differences between the values of activity level for males and females for the middle age groups. 

This is a typical finding , where the regularities observed at some level of aggregation tend to 
become less stable as disaggregation takes place. Fig. 3.7(2) is drawn from the quite different 
survey set of Gosford-Wyong for 1974, and reflects a similar pattern, at activity levels a little 
lower than for Adelaide in 1977. This reduction in overall activity level could well be an artifact of 
the earlier and less well developed travel survey methods used in Gosford, but the general 
appearance is not too dissimilar. For many purposes taking an activity rate of 2.3 trips/day per 
active person would be adequate for Adelaide, and a value of 2.0 for Gosford would be broadly 
usable. 

Fig. 3.7(3) is complementary to Fig. 3.5(4), as it shows the trip activity rates of those 
travelling by these modes, as a function of age. The reported levels of travel activity are remarkably 
stable, with the rates of car passenger travel and of travel as a driver with passengers remaining 
within a narrow band of values about 2.5 trips/day per participating person over the entire age 
range. Car driver travel on ones' own is also fairly constant, but at a slightly higher level than the 
passenger and passenger carriage activity rates at all ages. 

Barnard (1985) provides data for parts of the north-eastern sector of Adelaide which suggest that 
that the participation rates reported for car drivers in the 1977 Adelaide survey were underestimated 
by 18 per cent, based on the 1980 Adelaide activity survey, and the overall participation rates by 6 
per cent. The activity rates derived by Barnard from the comparable subset of households surveyed 
in the north-eastern sector in 1977 were rather higher than the overall values for Adelaide as a 
whole, but the participation rates were in good agreement with the values for all of Adelaide in 
1977. Barnard presents evidence that the non-home based journeys were the most under-reported 
in 1977. 

3.8. Travel Times 

- Total travel times show stability only at high levels of aggregation - and again at some levels of stratification. 

One of the first observations of Zahavi (1974) was of an apparent stability in total travel times over 
many different groups of people. The initial work soon gave way to a concentration on travel time 
budgets by car ownership level, but the notion of overall stability of travel time budgets had by 
then gained wide currency and undermined much of the creative hypotheses generating power of 
Zahavis propositions. Work in several countries soon confirmed that a more restricted and 
stratified defmition of groups did indeed lead to the discovery of a fair measure of stability. 
Godard et al. (1978) confirmed for a wide range of French cities that a more restricted definition of 
the relevant groups was needed before regularities appeared in the French data. 

Fig. 3.8(1) shows the results of an analysis of travel time per trip person by income level in 
Melbourne in 1978, both for households reporting their income, and those not responding to 
income questions. Fig. 3.8(2) shows the general type of result which Zahavi first commented on 
for US and European cities: both the relative stability of the total travel time/person over the whole 
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day, and the need to recognise that other factors (such as the level of household car ownership) 
will have a major influence - the systematic trend of total time per household as a result of the 
larger numbers of people in higher income households is but a simple example. Zahavi shows how 
there are similar trends for outer and inner suburbs - and even restricts his attention solely to car 
driver trips after the fIrst few reports. 

The view held by this author is that the practical (but approximate) stabilities which can be 
identifIed need to be assessed for their robustness as a guide to pragmatic applications, but that if 
very fIne tuned work is in question, no great reliance should be placed on the overall regularities -
however useful for many transport engineering purposes these broad regularities might be in 
cases where fresh detailed data can be too expensive or too slow to obtain. 

Zahavi and Downes (1980) both concentrated on the spatial variations or regularities that might 
arise from a person-oriented analysis of participation and time usage in various ways, and some 
further details are given in Section 7 under international comparisons. 

Some explorations of the spatial variations within Australia have been made, but are bedeviled by 
the differing dates and methodologies applied by the survey designers and executors. Fig. 3.8(3) 
shows the car ownership and sex dependency of total weekday travel time for Launceston in 1978. 
The under-reporting of car travel in this survey was very large, and has already been discussed in 
Sections 3.0 and 3.7. The general patterns of higher levels of daily travel for males than for 
females carries through Melbourne, Sydney and Launceston, although the levels are generally 
lower in the Tasmanian city. There is a general trend towards slightly higher levels of travel time 
for the people in households with more cars in the more recent surveys, but this is far less apparent 
in the older surveys of the smaller cities. 

Figs 3.8(5, 6) show the corresponding results for Newcastle and for Gosford-Wyong in 1974. 
These two cities shared the same methods, but these were different to the later surveys considered 
here. The tendency for males to travel more than females remains in all these results, but the 
differences between households with different numbers of cars almost vanish. The association of 
this behaviour with smaller cities suggests that special attention should be paid to these types of 
analysis once a synchronised national survey of travel behaviour becomes available. Smaller cities 
may well show different results in a consistent manner, but the data here are not suffIcient to do 
more than suggest that this might be the case. 

Even the move to age-specific time usage is one which brings out differences rather than 
similarities. Fig. 3.8(7) shows the overall travel time spent/day by Melbourne residents of 
various ages in 1978. The variations across the age spectrum have clear lifecycle influences, as the 
younger schoolage children move to larger schools, generally further away, and take on more 
activities outside the home (a later section will show these effects directly), the time/day rises. The 
decline in mobility of the aged is associated with less travel even for the activities in which they do 
continue to become involved, while the broad range from licence age to 59 years of age all show 
very similar time usage patterns. Male and female children consume very similar amounts of time 
up to driving age, and then the females spend progressively less time travelling than their males 
counterparts of the same age. 

These overall patterns of travel time with age appear to have exhausted the regularities evident in 
the broader levels of aggregation, but once a further stratifIcation to particular modes of transport is 
taken some of the regularities re-emerge. The major mode of transport for economically active 
adults is the car, and its importance is just as great for the younger and older age groups - but as 
car passengers rather than drivers. Fig. 3.8(8) shows car driving time as a function of age and 
sex, and demonstrates (for the age groups legally able to drive) a fair measure of regularity (the 
points for the younger age groups are represented by very small numbers, and are of very low 
accuracy as a result). The lower levels of driving time by females reflect the consistent pattern of 
lower levels of involvement and lower levels of time commitment by females to travel of most 
types at most ages. Another contributory factor is the substantial proportion of closer destinations 
sought by non-working women. 
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The importance of Car Passenger as a travel mode for all ages is emphasised by Fig. 3.8(9). 
Females dominate this mode after the young driver age group when a passenger to a driver who is 
a member of the family (a distinction drawn only in Melbourne, thus the use of the 1978 
Melbourne data for this example), and show a good measure of consistency in their travel exposure 
from driving age to retirement. When travelling as a passenger with a non-family member driving, 
males dominate the travel time usage, although the females show a very steady level of time usage 
on this mode from driving age right through to and including retirement. The differences between 
young men and women in the young driver age group are generally small, and the differences 
between the sexes tend to show up after the family formation age. 

The treatment of car passengers as a travel mode has steadily improved over the years, and the 
Melbourne 1978 survey included details of the passengers, splitting up those that were the member 
of the drivers' family and those that were not. Fig. 3.8(10) compares the total travel/day for 
people in Melbourne and people in Reading, UK, in 1971 (based on Reading data published in 
Prendergast and Williams (1981) both on the basis of average time/person in the city and the 
average time spent in the day by those actually travelling on the appropriate mode that day. 
Walking exposure levels are surprisingly similar, and although the Australians clearly travel more 
by car overall, the weighted average daily travel times of users (53.5 min/day for Melbourne: 54.8 
min/day for Reading) are within a single standard error (0.7 for Reading; 2.0 for Melbourne) for 
the two very different cities: however, the number of people actually using buses in Melbourne is 
clearly far lower than in Reading. 

3.9. Exposure Profiles 

- Travel time totals at every interval over the day pinpoint exposure and transport utilisation effectively. 

It is also possible to examine the patterns of travel time exposure over the day, and to show how jr. 

the 'Exposure' of individuals varies. The combination of the participation rate and travel time 
exposure data can provide a useful and helpful interpretation of the exposure profiles over the 
hours of the day. 

The specification of a profile of the aggregated travel time in each 15 minute interval across the day 
requires some clarification: if the time contributed by each individual in the sample in each 15 
minute interval is added up, then the profile of the total amount of time spent in a particular 15 
minute interval will be produced, and will refer to the total amount of travel time exposure of the 
people in the sample. These individual contributions can be scaled up by the persun weighting (if 
available) to give a best estimate of the total travel time exposure characteristics of the city as a 
whole. Experiments on Melbourne data showed barely distinguishable differences between the 
weighted scaled up profIles of travel time exposure and the unweighted accumulation of individual 
trips in the sample scaled by the ratio of people in the sample to the population in the survey area. 

The overall profiles of time usage in travel across the day by different modes provides an effective 
summary picture of the characteristics of different Australian cities. The finer distinctions between 
the sexes, age groups, different purposes of travel, weekends,weekdays etc are considered later 
on a more selective basis. Figs 3.9(1-21) provide an overall pictorial summary of the daily 
profiles of travel time expenditure by mode on weekdays: weekend travel behaviour is different, 
and is considered later using Sydney 1981 as the best data base on which to base the analysis. 

As the different modes are of widely different importance, is is necessary to use different scales to 
show a good range of the modes in context. In each city a single mode is picked out to provide a 
linking theme for the eye, and to aid in visual interpretation. The first group of diagrams show 
Melbourne in 1978, and were produced for this work at the same time as a special study of bicycle 
users and usage in that city (Wigan 1984a), so the linking mode selected for these diagrams is 
bicycles. 
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3.10. Some Time Use Examples for Other Activities 

- Travel is only one of the activities which consume time - and the others are usually the reasons for the travel. 

The activity of 'travel' is simply one of the many activities that people undertake over the day. One 
of the categorisations of these activities can be drawn from the responses in the home interview 
surveys to the question:' What is the purpose of this trip?'. This provides two different bases for 
analysis: the categorisation of travel by the purpose for which the trip is designated, and the the 
purpose last defined in the chain of trips across the day. These two definitions are 'Purpose To' 
and Purpose From', and are defined on the basis that the day is split into time intervals that are 
either Travel or another activity, and that other activity is defined (for these purposes) by the trip 
purpose that led to the time slot concerned. 

The daily profile of time spent in travel 'to home' is presented in Fig. 3.10(1) for the Gold Coast 
(1978) for males and females of all age groups. The vertical scale used is the number of people 
travelling at each given time across the day. The different scales of 'people minutes' or 'people' 
(whether the sample populations or the scaled up effective population of the survey area) all lead to 
the same profiles. One vertical scaling factor or another may be more easily appreciated by the 
reader, and a choice has been made to give varying vertical scale bases for illustrative purposes. 

Detailed time budget studies (such as those done by the BBC (1975), the Institute for Social 
Research at the University of Michigan (Juster and Stafford 1985) or the Austalian Cities 
Commission (1975)) go into great detail on the activities undertaken between these travel episodes, 
and thus can be a great help. Wigan and Morris (1980) examined some of these applications, 
including the Australian data from the Cities Commission. An associated ARRB project (Barnard 
1981) undertook an extensive and detailed data collection survey in a small part of Adelaide 
specifically to obtain a high quality data set with both travel and non-travel coverage to fill the lack 
of anything of this type for an Australian city. 
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3.11. The Effects of Household Car Ownership Levels 

- Lack of a car does not preclude travel by car, but non-car owning households also show other differences. 

The effect of the lack of a car can be expected to show up in all aspects of travel and travel time 
demand. It is important to note that the role of 'Car Passenger' is a major one for many age 
groups, and particularly for children and women. The person travel analysis procedures were 
therefore applied to each level of car ownership in tum, for the various cities in the study format. 

The data for household interview survey carried out in 1976 for the Perth 200 study were not 
available for this work, but Fig. 3.11(1) is an extract from one of the unpublished technical 
working papers (Director General of Transport, W A undated), and neatly illustrates the effects of 
household car ownership levels. 

The journeys were analysed by the main mode of the overall trip, and the walking and other 
minority modes were known to be under-represented due to the exclusion of walking trips of less 
than a city block (about 0.5 km) and of all journeys by those of under five years of age. The latter 
exclusion would have reduced the level of car passenger travel significantly, judging by the other 
data examined for Australian cities. 

The influence of household car ownership in Perth on bicycle and motorcycle usage and car 
passenger travel is minimal, although a very slight decline with increasing numbers of cars can be 
detected. Walking is greatly affected, although not as much as public transport: both decline rapidly 
with increasing levels of car ownership. Public transport is mainly influenced by any lack of 
availability of a car - and barely beats walking into third place behind car passenger as the major 
mode. The correlation between the largely-suburban locations of households with children is a 
major factor in the choice of major mode, and is later pointed out in the same report. 

3.12. Household Lifecycle Influences 

- The stage of the family lifecycle has a distinct effect on travel behaviour - but which groups differ significantly? .. 

The categories of household types discussed in the earlier sections may be used to examine the 
effects (if any) of disaggregating travel behaviour by the lifecycle stage of the household. The 
gross effects that might be thought to be evident may not survive the examination of travel 
behaviour on a person basis, and in some cases the other effects could cloud the influence of 
lifecycle stage of the household. The large numbers of households and people involved in 
household surveys leads to fairly small standard errors of the estimates based on these samples and 
so, as a first step, the differences between the Standard Trip Rates (Le. the numbers of 
trips/householdlday expected, uncorrected by the levels of participation in travel) are examined as a 
function of the lifecycle stage of the households. 

Tables 3.12.1, 2 and 3 show the results of t-tests on the mean values of Standard household
based trip rates between different household types within the same cities. Table 3.12.1 shows 
that in Adelaide, lifecycle groups [2], [5] and [17] - young adult households, elderly households 
and households containing elderly, adults and children in the same household respectively - are 
substantially different from households in all of the other groups. Brisbane (Table 3.12.2) is 
very similar. Groups [2], [5] and [15] stand out, covering young adult, elderly, and households 
containing both elderly and adult members. Canberra (Table 3.12.3) had very few elderly 
households in 1975, and so the distinctive differences were picked out between - once again -
young adult households. Here the mature adult and both ages of adult households also showed 
consistent differences. 

These results bring out the potential for young adult and elderly people to cause substantial 
differences in a households' travel demand levels and participation - but the Standard trip rate 
simply does not provide any guidance as to which of these components is the more important. 

The mean daily travel time by lifecycle group of household provides a complementary view of 
travel demand. 
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3.13. The Effects of Age Group 

- Age has a close association with liJecycie stage. but the elderly and public transport use stand out as distinctive. 

The influence of age on travel is substantial, not only due to the changes in stage of the family and 
working lifecycle, but also due to administrative constraints. Unless a person is licenced to drive 
motorised transport is available only as a passenger. This tends to influence young people more 
than old, and women more than men. The usage of public transport is therefore a major factor 
when examining the travel needs and demands of the old and the young, and the old also often 
have a number of travel concessions available which can influence their trip making substantially, 
depending on the manner of the concessionary support provided. 

Hopkin (1986) discusses the effects of some of these concessions on bus travel by the elderly, and 
shows that they can be very important as those without concessions travelled less than half as 
much as those who did. Consequently, when interpreting travel behaviour of the elderly, it is 
necessary to check for concessionary travel influences which may differ substantially between 
locations. Such concessions are widely available in many countries, including Australia, and so all 
of the usage figures given in this report must be viewed with caution if the user intended to use 
them to give policy guidance in a particular area. 

Table 3.13.1 is a summary of the UK Department of Transport (1983) 1978n9 National Travel 
Survey results for standard trip rates for bus usage in the UK as a whole, modified to a daily basis. 
Fig. 3.13(1) shows the results in graphical format. 

Australian data from about the same dates on the same basis show roughly similar trends, and the 
standard trip rates for overall bus usage in several cities are given as a function of age in Fig. 
3.13(2). In the lower age groups, roughly half to two-thirds of the bus travel is in specifically 
school buses, and the rest by normal bus services. The difference between city and rural bus usage 
is hinted at by the approximate data overlaid on the city information derived from the small 
Illawarra survey discussed earlier, in Section 3.3 (Nairn and Partners 1986). The age groupings 
used for the Illawarra results up to 25 years of age compare badly with those used for the cities, 
and the information as a whole is also signficandy less reliable than that derived from the city HIS 
sources. 

However, the low levels of bus usage reported for those over 25 years of age are a fair reflection 
of the differences between rural and urban travel options and service levels, bearing in mind that 
the Illawarra data were gathered in the few urbanised centres available for shopping, and are 
therefore likely to place an upper bound on the bus availability and travel frequency levels deduced. 
Information about rural travel and rural-based travel is not widely available, and this small 
observation is yet another indication that any opportunity to gain a soundly based numerate picture 
of rural travel and travellers should be taken, as the differences tend to emphasise road transport -
and personal transport in particular. Only a limited number of small-scale indicative data sources 
generated by local government (in the main) is presently available, and little of this has been 
systematically collated and reduced as yet. 

An area of special concern in transport is the poor safety record of the young driver age group. It is 
evident from the data presented here and from other sources that this age group is distinguished by 
high levels of tnwel activity of all types, and therefore there is an evident need to correct for the 
differential travel time exposure levels of these and other groups WIth whom thay are to be 
compared. One of the means of doing this is to produce travel time exposure profiles by age and 
mode specifically for this age group, and thereby obtain an effective basis for matching the travel 
time exposure profiles to the accident and other aspects of the safety of this vulnerable age group. 
Figs 3.13(3, 4) show the mode-specific daily travel time exposure profiles for the young driver age 
groups in Canberra 1975 and Launceston 1976. 

The apparent relative importance of walking and other modes must be viewed with suspicion, as 
the manner of recording walking journeys tends to sharply reduce the number captured in such 
conventional home interview surveys. There is some evidence from activity survey analyses that 
walking, bicycling, non-horne-based and - especially - journeys in the middle of the day, are 
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under-reported by home interview surveys, although the total time spent in these journeys may be 
less poorly represented as it is generally the shorter journeys that are lost 

3.14. Minority Modes 

- Minority modes such as taxi, motorcycle, etc. may be small in overall terms, but important to particular groups. 

A number of the household surveys collected data on modes not usually associated with household 
travel, such as taxi, truck driver and passenger, and ferry usage. Taxi usage and truck driver and 
passenger data are included in Fig. 3.9(21) for Melbourne 1978, and show the (relative) 
significance of these modes to motorcycle and bicycle usage. The very low levels of taxi and 
motorcycle usage are generally out of proportion to the general public attention paid to these 
modes, and the truck driver time usage patterns show a substantial level of exposure when 
compared to bicycle usage. Several subdivisions of both personal travel (e.g. walking, bicycle, 
etc.) and some public transport modes are included in other cities. 

These minority modes can take on a rather different level of importance when a particular part of 
the population is of interest. For example, taxi usage is of some significance in the 1978 
Melbourne survey, as the households best represented in taxi use are the households containing 
young adults and older children (young driver age households in the main), and the young driver 
age group has the highest participation rate in taxi usage of all age groups. These observations do 
not outweigh the low levels of taxi usage overall, but remind one that the overall picture can 
quickly be rendered inappropriate when particular parts of the population are under study. 

Other minority modes covered by the various surveys included ferry, express bus, truck driver and 
truck passenger. For Launceston and Canberra both walking and bicycle use was split into smaller 
groups. These were 'convenience' and 'exercise'. The quantities of data collected for such small 
subdivisions make it difficult to make useful comments about them other than at a highly 
aggregated level. 

3.15. Travel Intensities 

- Travel across the day is complex; is there an index to combine trip duration and the degree of concentration in time? 

The overall profiles of travel across the day, and the various ways of distributing travel time and 
activity rates to all active and mobile persons helps to clarify the patterns of personal travel 
behaviour. One of the missing factors which is not very well captured in these analysis and 
presentation approaches is the level of intensity of travel, once it occurs. The exposure profiles, in 
their un-normalised and normalised forms, are very effective means of summarising a great deal of 
information in a readily graspable form - but do little to reduce this information to a single value for 
a more concise measure of performance. The defmition adopted for this work is as follows: 

Travel Intensity = 
[Total amount of travel time expended in a 1/4 hr. interval] 

[Total number of people travelling at all in that 1/4 hr.NS 

Thus, if someone makes a 20 min trip, this could contribute to three different 1/4 h intervals, say 
as 1 min, 15min, and a 9 min contributions. In each case the contribution to the numerator would 
be the time contribution relevant to the appropriate 1/4 h interval, and in each case the denominator 
would gain a full 15 min, as one more person was contributing to each 1/4 h segment. 

If all of these contributions are added up over each period the resulting value for each 1/4 h will be 
a measure of travel intensity over that 1/4 h for all people travelling at some point in that 1/4 h 
When taken over the whole day, only periods where at least one person is travelling will be 
represented, and the overall value will be a measure of the intensity of travel undertaken. This 
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measure is a combination of exposure expectation over the periods of activity, and the mean 
lengths of recorded trips. The most effective interpretation is as a supplement to mobility and 
activity levels figures, and as an abbreviated measure of performance most closely related to the 
exposure proftles in their normalised forms. 

Fig. 3.15(1) shows just how this performance indicator works out for Sydney in 1981. The 
travel intensities for travel as a whole are shown as a function of age of person for weekday, 
Saturday and Sunday travel separately. The more concentrated travel during the weekends is quite 
evident. This represents a combination of different effects, but generally shows that those who do 
travel on weekends tend to pack more travel into a given time than they would during the week -
and also to concentrate this travel more. This might seem to be a little strange, especially as the 
people of school age appear to have less concentrated travel patterns during the week hilt 
examination of the patterns over the day shows that the mobility patterns do not quite work as 
expected: at the weekend the mobile people concentrate their travel in a different manner - and make 
slightly longer duration trips as well. 

The same index of performance is applied in Fig. 3.15(2) to different travel modes during 
weekdays (ignoring differences due to age). Once again, the tendency for travel intensities by 
travellers to be highest on the weekend is sustained for most travel modes. Bicycle travel is the 
only exception, and is more readily appreciated when the low levels of school-aged persons 
participating in bicycle riding in Sydney is remembered. The longer commuter journeys during the 
week appear to be altering the overall patterns of travel concentration and exposure for Sydney in 
particular. 

Of further interest to transport authorities are the consistently higher levels of travel intensity for 
private bus travel when compared to government bus travel. This appears to apply both to normal 
bus usage and to school bus travel, although the advantage of private bus travel is reduced to a 
very slight advantage in the case of school bus travel, due to the high concentration of and severely 
constrained timing requirements for the journeys to and from school. Of equal interest is the fact 
that train, ferry and taxi travel are all at higher levels of travel intensity than car driver travel - and 
that car passenger travel is also higher than car driver travel. 

These diagrams and this discussion demonstrate that 'Travel Intensity' as a performance indicator 
has the potential to pick out helpful measures of transport performance from the 'noise' of the vast 
amounts of data that are available. Appropriate summary single-figure indicators sensitive to 
transport systems performance are not easy to design, and any addition to what is still a very small 
armoury is to be welcomed. 
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( __________ 4) 

Travel demand 
differences 

between the sexes 
- The two sexes must be treated separately, as they have different activity - and therefore travel- requirements. 

The normal approach to travel pattern analysis is concerned with vehicle movements rather than 
with people and their movements. As a result, differences between the travel behaviour of the two 
sexes has been of little concern in most applications. There are, however, consistent and 
significant differences in personal travel demand patterns between the two sexes which show up 
most effectively when the behaviour of individuals of different ages is examined. As the personal 
analysis approach to travel demand assessment is of value in understanding and projecting travel 
demand requirements and their nature, this Section covers a number of the aspects of travel 
behaviour in terms of the two sexes. 

Specific attention paid to the differing needs and demands of males and females has been a feature 
of the most recent round of reassessment of transport planning objectives. The realisation that 
women do indeed have such different levels of access, mobility and timing requirements has been 
slow to reach the transport planning process, partly due to the long history of focussing on 
engineering construction and vehicular requirements leading to a lack of knowledge of the people 
for whom the planning for movement was being executed. The shift to a personal basis for 
transport demand assessment (from a vehicular or even household unit of analysis) is a key step 
along this path. Once personal travel is attended to as a specific goal then the step to considering 
the behaviour and requirements of the two sexes becomes a natural one. In parallel with this 
steady increase in sophistication of the transport and road planning process, the increased levels of 
female education and workforce participation gave rise to a greater awareness of the different levels 
of travel and other types of access and opportunity accorded to men and women (Pickup 1985), 
and the political attention focussed by this movement has also led to a need for analysts and 
planners to make sure that proper information and analyses be produced focussing on the specific 
requirements of each of the sexes separately. 

The major importance of differentiating between the the two sexes when assessing vehicle licence 
holding (and thus motor vehicle access) is discussed in other Sections, including Sections 2.3, 7.4 
and 5. City by city variations in participation rates and activity patterns are the special concern in 
this part of the report. 

4.1. Car Passenger Travel 

- Car passenger travel is dominated by females, but driving with a passenger is equally shared by the two sexes. 

Car passenger travel has received comparatively little attention for such a significant mode of 
transport (McCoomb and Steuart 1981), possibly as a result of the lack of attention paid to 
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individual travel behaviour. McCoomb and Steuart report a strong gender effect on modal choice 
in travel to work in four Canadian cities (Halifax, Hamilton, Toronto and Winnipeg) in 1976: 75 
per cent of males as car drivers, 25 per cent of males as passengers and 30 per cent of males as 
public transport users. The patterns of travel in Australian cities reflect a similar situation. The 
different forms of car travel are the dominant travel modes in Australian cities. These modes are 
variously described as 'Car driver alone', 'Car driver and passengers', 'Car passenger', 'Car 
passenger with a member of the family driving', 'Car passenger with a non-family member 
driving'. Each survey differs to some degree in the definitions adopted, some combining all forms 
of car driver, others combining all forms of driver or car passenger mode travel. 

The substantial differences in participation rates between the two sexes are shown in Fig. 4.1(1). 
Car passenger is dominated by females almost from the lowest age until retirement Driving with a 
passenger is equally important to both sexes, other than those in the young driver age group, 
where there is a slightly higher level of male travel. Driving a car unaccompanied is predominantly 
a male activity at all ages. Fig. 4.1(2) shows that the lower level of participation in car driving by 
females is at least in part made up by a higher level of travel activity by those who choose to drive 
themselves. 

The patterns of unaccompanied car driver travel over the day demonstrate further differences 
between male and female travel patterns by car. Fig. 4.1(3) shows the overall travel time usage 
profile over the day in Melbourne without differentiation by the age of the driver. There is no 
difference between the patterns of male and female driving between 10 am and 3 pm, but female 
drivers comprise the end of the morning peak, and the beginning of the afternoon peak - and few 
females drive at all before the end of the morning peak. This pattern has been identified in all of the 
Australian and New Zealand cities examined in the course of this project 

These systematic differences between the sexes strongly suggest that it is important to examine 
both the levels of mobility of the two sexes as a function of age, and the shifting modal preferences 
as a function of age. The young driver age group is of special importance for safety reasons, and 
Fig. 4.1(1) also makes it clear why child restraints have become an important aspect of regulatory 
road safety accident amelioration requirements. 

4.2. Overall Mobility Rates 

- Mobility declines with age, andfemales travel less than males. The levels are comparable for several cities 

The weekday mobility values obtained for Australian cities are given in Table 4.2.1. Overall 
mobility rates for females are lower than those for males. No values are yet available for Australia 
as a whole, since the NTS in 19777/8 covered only the long distance journeys, and the 1986 ORS 
national survey will not be available for analysis for some time yet 

The 'better' surveys (i.e. those where more effort was spent in following up non-respondents, 
piloting survey procedures to improve response and the capture of more of the shorter journeys 
and minor travel purposes and modes) tend to show lower mobility rates (i.e. the fraction of the 
sample population reporting trips of any kind during the survey day), in spite of their success in 
achieving a much greater rate of capture of short distance and pedestrian travel. The Sydney 
weekday-only results should be used for these comparisons, as Sydney was the only city to devote 
substantial effort and survey sampling effort both to weekend travel and to non-travellers. The 
Geelong survey in 1970 included a weekend trip survey, but only in minimal detail and not in a 
form which could readily be compared with the more recent Australian data. 

The general pattern is one of declining mobility with age, and of a considerably lower level of 
mobility for women than for men. 

Some of the smaller cities (Canberra in Fig. 4.2(1), and Launceston in Fig. 4.2(2)) show 
consistently higher and more stable mobility rates by age than the larger conurbations of Sydney, 
Melbourne, Brisbane and Adelaide, which show pronounced falls in mobility rate for the older and 
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retired age groups, yet these two smaller cities show the mobilities of males and females lying 
inside a tight range of less than 10 per cent and lowest mobility level of 0.84. In direct contrast, the 
cities of Adelaide (Fig. 4.2(3)) and Brisbane (Fig. 4.2(4)) show virtually identical patterns of 
mobility, where the difference between the sexes is rather more than 10 per cent and the levels of 
participation dip down to well under 60 per cent (for the 65+ age group). The significant 
differences in trip under-reporting between the different cities makes the interpretation of these 
results a matter of considerable caution. 

These four cities were selected as they were all surveyed by the same consulting group using much 
the same survey and operational methods on each occasion within a narrow span of three years for 
all four surveys. There is therefore some reason to believe that these differences are related to these 
specific cities and are not solely side-effects of different survey efficiencies in capturing short 
journeys. Ballarat and Newcastle are virtually the same as Adelaide and Brisbane, but with a 
slightly greater drop for the 65+ age group, but these two surveys were carried out by different 
teams with different operating procedures, and quite some years apart. The practical similarities in 
mobility levels between most cities are restricted to the decreasing levels of mobility by age, and 
the lower levels of mobility by females. 

These results are restricted to weekdays: only Sydney in 1981 covered weekends, but did so in 
sufficient detail to permit useful comparisons between weekend and weekday travel characteristics. 
Figs 4.2(5, 6) summarise mobility levels by age and day of the week for males and females 
respectively: see also Table 4.2.2. Saturday and Sunday both show lower levels of mobility than 
weekdays, for both sexes, with saturday showing a close correspondence between male and 
female mobility rates for all the age groups up to 65+. Sunday shows a systematically lower level 
of mobility for all, with a partial return to the spread between males and females apparent from the 
weekday mobility patterns. 

The effects of household car ownership on the mobility of both sexes is show in Fig. 4.2(7) as a 
direct comparison between Sydney and Melbourne. The age and income effects are ignored for this 
overall comparison, and the results are surprising as the differences between males and females are 
minimal at all levels of car ownership - with exception of zero car-owning households in Sydney, 
who have substantially lower levels of mobility. 

The approximate stability of the overall mobility levels for Melbourne is misleading, as the effects 
of household car ownership level are examined as a function of age in Figs 4.2(8, 9, 10): see also 
Table 4.2.3. The drop in mobility with age becomes more marked as the number of cars in the 
household increases - at the 2+ car level, 65+ females drop to as little as 27 per cent mobility, and 
it must be asked how many of these people are at home at all? The narrow range of mobility levels 
with age for non-car owning households also emphasises the similarity between mobility levels for 
the two sexes at this level - it is only the car-owning households who show the expected 
male/female divergence in mobility levels, and the marked decline with age. Similar results are 
quoted by Wermuth (1985b). 

The special role of the elderly in mobility level variation is further demonstrated in Fig. 4.2(11), 
where the levels of mobility for each age group are shown as a function of household income level 
in Melbourne: see also Table 4.2.4. The mobility levels for all age groups - employed or 
otherwise, and even households not answering the income question at all, lie within a narrow band 
of about 14 per cent over the whole range of income levels. The two retired age groups (60 for 
females, 65 for males) show a sharp decline in mobility levels from $10,000 p.a. (in 1977) 
onwards. 

The general pattern of mobility with age and sex is repeated overseas in at least one case. The 1979 
New Zealand-wide survey was available to be analysed from the unit record level, and so the 
results in Table 4.2.5 and the corresponding Fig. 4.2(12) are on precisely the same basis as the 
other figures in this section. The definitions of the non-motorised modes were more restrictive in 
the New Zealand surveys. This may explain in part why the mobility levels of 5-19 year olds in 
New Zealand are so low when compared with the Australian results. Other than this, the general 
patterns of mobility by age and sex are much the same for these two countries. 
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4.3. Participation Rates 

- The impact of household income on car driver participaJion is minimal for males but substantial for females. 

One of the findings during this work has been that the differences between people of different 
sexes and in different locations may in some cases be normalised away if an appropriate standpoint 
is adopted, and several such standpoints have been found. 

The differences between participation rates and activity rates have been spelled out earlier, and 
some examples are given here drawn from fresh analyses of the Melbourne 1978 and Sydney 1981 
survey data sets. The Melbourne data set was subject to a number of difficulties, and the problems 
of scaling up with weighting factors have been discussed in some detail by one of the participants 
in the Melbourne work (Heathcote 1985). The normalisation of the survey differences by 
expressing the participation rates in terms of the mobile parts of the population as a function of age 
and sex was discussed earlier in Section 3.6. 

The questions of sample reliability and systematic error are substantial, and the variable levels of 
under-reporting apparent from reconciliations between screen-line and household survey data for 
Australian cities confirms that the effects cannot be ignored. Corrections to the raw data rates are 
desirable, and if the field checks were to have been carried out in a manner consistent with the 
forms of analysis desired, would be valuable for some (but not all) of the measures discussed in 
the present report. However, as one of the authors to consider this puts it: 

"It must be said however that adjusting raw data is fraught with danger when 
incomplete information is available on the under-reporting problem across all modes 
and purposes" (Barnard 1985). 

We concur. 

The raw differences between participation rates by the two sexes are shown best by concentrating 
on a single city, and giving the income/age relationships for each sex separately. This has been 
done in Figs 4.3(1, 2). The two consistent patterns to be observed are firstly that the female rates 
are consistently lower than the male, secondly that the 60-64 year old women have substantially 
lower participation rates (no doubt influenced by the retiring age for women being 60), thirdly that 
the unemployed women showed almost exactly the same profiles as the men and; lastly, that the 
influence of household income level on female car driving participation rates is quite clear, while 
the influence of household income on the male participation rates is minimal: the priority in the 
access to a single car is probably the major cause of this systematic - and considerable - difference 
in accessibility. 
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The participation rates in various fonns of travel vary between the sex of the person and the level 
of household car ownership. Fig. 4.3(3) shows the participation rates for a number of these 
combinations for Gosford-Wyong in 1974, and highlights the major impact on women of the level 
of car ownership on their participation in car travel as a passenger. The fIrst car in the household 
nearly doubles the female participation rate in travel as a car passenger, but has virtually no effect 
at all on the male participation rate. Participation in travel by scheduled bus declines steadily - and 
about equally for the two sexes - as the level of household car ownership rises. The overall effect 
of household car ownership is to raise the level of reported participation in travel as a whole by 
almost exactly the same amount for males and females. The three modes displayed are those where 
women tend to have a higher level of participation, but this is evidently only a real issue for car 
passenger travel. The relative importance of participation in each of these modes is also apparent 
from Fig. 4.3(3). 

4.4. Activity Rates (trip generation) 

- Activity rates for females differ slightly from those for males: the real differences in travel are in participation rates. 

The general pattern of travel behaviour is that females travel less than males, but the further 
differentiation into rates of participation in travel and of the levels of trip making activity of those 
who choose to travel provides a further step in the process of understanding how female and male 
travel patterns and activity levels differ. 

The traditional concentration on standard trip rates reduces the present value of studies such as 
Ackroyd and Druitt (1969), who examined the use of second and fIrst cars in multicar households. 
This study shows all of the confusions identifIed here between car driver/car passenger, standard 
trip rates v. participation, and also omits mobility level standardisation. Consequently this 
interesting paper could not be used for numerate comparisons, although the qualitative fIndings are 
in accord with the patterns of car travel presented here for Australia. 

Fig. 4.4(1) is the complement to Fig. 4.3(3), and displays the trip activity rates by sex and level of 
car ownership for the travellers of each sex. The intensity of female usage of cars as a passenger 
increases in line with the sharp rise in participation rates, and there remains a defInite difference 
between the sexes both for the participation and activity rates, and for the effects of household car 
ownership. The activity rates for scheduled bus usage are almost the same for men and women, 
and vary little over the range of car ownership levels. The levels of pedestrian activity decline 
equally for the sexes with rising car ownership - once again, in line with the participation rates. 

Two diagrams (Figs 4.3(3) and 4.4(1) show that the fIrst order stability of activity rates (when 
compared to activity rates of known travellers by a specifIc mode) is only slightly better than the 
participation rates when this fonn of analysis is adopted. Enthusiasm for the high degree of 
stability of many activity rates over age and household income should be tempered by the results 
shown here. Concentration on participation rates is in general going to pick up considerably more 
of the travel behaviour variations than the activity rates - but the level of stability depends on the 
uses to which the data will be put. 

Trip generation from homes is a matter of wide interest, and Table 4.4.1 provides a number of 
'Standard' trip rates per person in the population for trips originating at 'home' as a function of age 
and sex for a number of cities. The general pattern is of the highest person trip rates for the 26-34 
years old age group, and the lowest for the 65+ age group, and specifIc examples are given in 
Figs. 4.4(2, 3, 4). 

The standard trip rates for travel from home in Canberra (Fig. 4.4.(2» are almost identical for the 
two sexes, and the overall level does not vary much over the whole age range, Although the 
participation rates generally decline with age, the person trip activity rates for travel originating at 
home closely follow the pattern set by the standard trip rates until about 60 years of age, when the 
standard trip rates fall off sharply but the activity levels are sustained at about the same level as for 
the younger age groups. For many applications involving younger people, such differences 
between participation and activity rates may not be important 
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The variations between the two sexes in the W ollongong data shown in Fig. 4.4(3) suggest that 
the male travel levels from home might be more stable across cities than for females. The New 
Zealand patterns of standard trip rates in Fig. 4.4(4) follow the same general trends, with the 
sharp decline in standard trip rates failing to occur when attention is paid solely to the travelling 
part of the relevant population. The stability of the activity rates for travel from home is further 
sustained in the New Zealand cities covered by this series of surveys carried out in 1978. The 
overall average levels of both standard trip rates and of activity rates are closely similar for the two 
Australian cities and the New Zealand data sets covered in these diagrams. 

A different journey purpose (actually treated as a non-travel activity in the two cities now to be 
discussed) is used to illustrate the partitioning of standard trip rates into activity and participation 
rates. The serve passenger mode is usually defined as the mode of picking up, putting down, or 
ferrying passengers as the purpose of the trip. Figs. 4.4(5, 6) cover the levels of personal 
participation and activity rates for the 'Serve passenger' activity in terms of these two components. 
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The patterns over age are very much the same. There is a marked female domination of this travel 
purpose between the ages of 26 and 59, enough to make this a predominantly female activity 
overall, but only by a slight margin. It is not clear if the higher levels of participation by the 
younger age groups is a real effect, or if it is simply a direct result of the more stringent survey 
methodology adopted, which would tend to increase the levels of reporting of the younger age 
groups. The levelling up of the activity rates for these younger age groups in Sydney would tend 
to suggest that the levels of young person travel were under-represented in the Melbourne data for 
this particular travel purpose. 

Some further data on home-based weekday travel participation and activity rates are given in Table 
4.4.1 and the corresponding Figs. 4.4(7, 8, 9), and complement the standard trip rate, 
participation and activity rate results already summarised in Figs. 4.4(5, 6). The dates of the 
surveys covered in this Table vary from 1970 (Ballarat) to 1981 (Sydney travel at the weekend 
only). 

The overall effects of the disaggregation of standard trip rates into participation and activity rates 
are illustrated for the 'travel from home' case. This is a travel purpose (in this sense) of special 
importance, as it provides an example of how the home-based residential area trip generation rates 
so important in planning can be better assessed on the basis of HIS data and personal travel 
demand on the lines of this report. This is an area likely to be fruitful for other special land uses, 
and is one of the profitable applications of this style of secondary analysis of household data, 
collected originally for other goals. 

Fig. 4.4(7) shows the standard home-based trip rates for all age groups in a range of Australian 
cities. The spread in home based trip rates is large in all cases other than Launceston in 1976. 
Launceston has already been picked out as a place where the survey failed to pick up many of the 
journeys identified by the screen lines carried out at the same time as the household survey 
(Section 2.7), and so it would be useful to see where this significantly below-average quality data 
set was out of line with the general Australian trends. The close similarities between the survey 
forms and general coding methods used in Adelaide, Launceston and the Gold Coast permit this to 
be roughly checked on a visual basis using Figs 4.4(7, 8, 9). Fig. 4.4(7) shows that individuals in 
the 26-34 year old age group generally have the highest home-based standard trip rates, and those 
in the 60-64 and 65+ year old age groups the lowest. 

The spreads of the home-based trip activity rates over both the range of ages and the range of ties 
concerned in Fig. 4.4(8) are much smaller than those for the equivalent home-based standard trip 
rates in Fig. 4.4(7), although the individuals in the 26-34 year old age group continue to top the 
values in most cases. The relatively small town of Ballarat (surveyed in 1970) provides a large 
proportion of the outliers in Fig. 4.4(8). In view of the date of the Ballarat survey, the data quality 
and methodology complicates direct comparisons with the later surveys. However, in view of the 
paucity of solid information on the travel patterns of country dwellers, these differences are 
perhaps worth pursuing for the possible influences of living in a country town. Certainly, special 
attention to non-metropolitan residents has emerged as a major deficiency in the overall pattern of 
information available on Australian travel demand and its characteristics. 

Fig. 4.4(9) collates the participation rates in home-based travel for these cities, and demonstrates 
that the participation rates in such travel by those 65 or older and living in Launceston are seriously 
out of line with all of the other cities. It is therefore quite likely that the response rates from the 
elderly (especially for short and social trips) may have been particularly poorly captured in 1976-
especially as the Launceston activity rates lie squarely on the overall trends of the other cities for all 
age groups. 

4.5. Travel Times 

- Total daily travel times show real differences between the seus and between different lifecycle stages and modes. 

The variations in travel times over the day depends not only on the mode of transport and the type 
of person making the journeys, but also on the occupation of the person and the dependency of 
their occupation on regular visits to specific activity locations or times. 
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One of the earliest general activity surveys was carried out at Cambridge, UK (B ullock et al. 1972; 
Tomlinson et al. 1973) and covered the use made of their time by students at several tertiary 
educational institutions in the UK. This survey was distinguished also by the care taken to cover 
both weekday and weekend travel and other activities, and provides a practical example of the 
effects of activity timing determinants (lecture times) and the influence of the weekend days on 
travel activity patterns. 

Fig. 4.5(1) shows the profiles (expressed in terms of participation rates) for Reading University 
students for weekday and weekend travel by foot, car and bus. The general patterns show the 
substantial use of the car as freedom from working time constraints increases, a simultaneous 
reduction in walking activities and a sharp shift in the timing of their bus travel on Sundays (at that 
time the only non-shopping day in the UK). These results give some feel for the influence of the 
weekend on this particular category of young adults. Fig. 4.5(2) shows the differences between 
full- and part-time students at Leicester Polytechnic in similar terms. The small size of the campus 
discounts the walking results as walking between rooms was not recorded in the activity surveys: 
only walking between buildings. The dispersed residential locations of Leicestershire students lead 
to higher car usage by both types of students, but bus usage is more common amongst full-time 
students and car usage in part-time students, with their more complex time constraints. These 
results serve to show how time usage and participation patterns may be treated effectively for 
identified subgroups of people in exactly the same way the detailed types of land uses are subject 
to narrowly focussed definitions of trip generation for planning purposes. 

The only data sets available for similar analyses in Australia are the Adelaide Activity Survey of the 
detailed activities of all types of about 700 households (Barnard op. cit.) and the 1981 Sydney 
household interview survey of the travel and out-of-home behaviour of many thousands of 
households. Of these two surveys, only the Sydney survey was carried out at a large enough scale 
to permit fme-grained participation and activity profiles of more than a minimal number of 
subgroups. 

The overall expenditures of travel time do not change very much over the entire range of income 
levels, but show a steady climb from the lowest levels (corresponding to 'unemployed' 
households), to the highest incomes. The 'Unanswered' group represents around a fifth of all 
households and people in the Melbourne example shown in Fig. 4.5(3) and, as in other similar 
examinations of income effects, lies at about the median level for the population as a whole; i.e. the 
Melbourne households with annual incomes in the range $10-20,000 p.a. in 1978. 

The behaviour of men and women in households on similar incomes follows a consistent pattern, 
but women spent about two-thirds of the time on travel as the men in the same income groups. 
About one and a half hours a day is a fair figure for general use when the total daily travel time 
exposure is to be considered at a broad level. One of the few studies of individual (rather than 
household) travel budgets with which these Australian results can be compared is given by 
Prendergast and Williams (1981). 

Lifecyc1e effects on total daily travel time are usually considered on the basis of lifecyc1e influences 
between household members leading to variations and interdependencies between household 
members affecting the overall household time budget for travel, rather than the lifecycle stage of 
the household within which an individual resides influencing his or her individual travel time 
budget. Table 4.5.1 summarises the total travel time spent by participating individuals of each sex 
living in households in each of the major lifecycle groupings adopted in the present work, for both 
Adelaide in 1977 and Canberra in 1975. The daily average travel time for people active as travellers 
in each mode are given as the last row of Table 4.5.1. The columns show if the average participant 
travel time in a given lifecycle grouping is above, equal to or below the overall average for the city 
and mode concerned. 

Households made up solely of adults all show above-average travel times as car drivers - and, 
surprisingly, also as car passengers. The effects of children are most marked when older children 
are present, and lead to below average total travel times when travelling as a car driver alone or as a 
car passenger. Walking is less popular with (or perhaps less reported by) members of households 
composed solely of mature adults, or mature adults and young adults together. The elderly travel 
far less as car drivers, and are uniformly high in their allocation of time to local bus travel. The 
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overall average travel times of participants by bicycle, foot and as a car passenger or a car driver 
alone are very similar for the two cities: the differences come from the greater travel times as a car 
driver with a passenger in Canberra, and the greater times on local buses in Adelaide. 

The overall travel time spent by mobile people differs between the week and the weekend, and also 
between the sexes. The initial broad assumptions of travel time budget stability by Zahavi quickly 
fail once any level of disaggregation is introduced, and these subdivisions are no exception. Fig. 
4.5(4) shows the effects of day of the week and weekend on total travel time by mobile people, by 
sex and age of the person, in Sydney in 1981. There are substantial variations evident in this 
diagram, and the general propensity of females to spend less time than males on their daily 
movements appears to carry over to the weekend~ The differences between daily female travel 
times on weekdays, Saturdays and Sundays are quite small, there are quite large variations in the 
travel time by age. The differences in total travel times spent by mobile males between the two 
weekend days and the weekdays are substantial for most males of all ages. 

The effects of age on the travel exposure patterns over the day is substantial, and the differences 
between the sexes in the age bracket covering the period when women have retired to the point 
when men retire (60-65) show the alterations in travel patterns that occur, and emphasise that the 
men move to almost exactly replicate the female travel exposure patterns once they too retire. This 
occurs at both ends of the age scale: up to the end of school and after both sexes have retired. The 
patterns - and the changes at 65+ - are almost identical for all of the cities examined. Melbourne 
and Sydney are shown in the series of overall exposure profiles for all modes of travel for the two 
age groups 60-64 and 65+, and are shown in Figs. 4.5(5, 6, 7, 8). 

The sharp change at the retiring age for men confirms the choice made to treat this transitional age 
group separately. The men in 60-64 year old age groups have clearly started to retire from the 
workforce, as the massive morning and afternoon peaks characteristic of the working age 
population have largely disappeared in Sydney in 1981 (Fig. 4.5(5» by 60 years of age, although 
a substantial number of men are clearly still working. Rather more were still in the workforce in 
Melbourne in 1978 (Fig. 4.5(7», but the same trend to a declining (but still substantially male) 
workforce is apparent from the travel patterns. Once the 65 year old barrier is breached the 
exposure patterns of males and females converge almost completely in both cities (Figs. 4.5(6, 
8». The results for Launceston, Brisbane, Adelaide etc all follow the same consistent pattern 

The participation rates follow the same pattern, and the time/day per active person displays the 
same trends, although disguised somewhat by the normalisations involved. These results help to 
explain the reasons for the differences between the time use averages over the different age groups, 
and with the help of these Figures become instantly an 'obvious' finding: the best kind for this 
report, as that is the objective of the graphics-oriented presentation style adopted. 
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4.6. Other Activity Times 

- Non-travel activity rates for females reflect the differences in employment and role in the household. 

The time spent between journeys may be broadly identified by the trip purpose declared for the trip 
to the destination. The start (end) of that particular activity may also be taken to be the time from 
the end of the previous (current) trip to the location at which the activity is undertaken up to the 
point that the next trip starts. Similarly, instead of categorising travel as being by a particular 
mode, it may be analysed by the purpose of the travel. Fig. 4.6(1) demonstrates the time reported 
to be spent in travelling to work by households in Launceston in 1976. This three-dimensional 
display shows how the travel time (and indeed the working population) is distributed over age and 
time of the day. A mid-day journey back home and the return to work is clearly evident -
particularly for the more numerous older adults. 

Travel to and from shopping is a special case where the differences between the sexes can be 
expected to - and does - show up. Fig. 4.6(2) shows the large differences between the 
participation rates in travel to shops in Melbourne in 1978 by the two sexes, which amounts to 
participation rates differing by a factor of three from 26-59 years of age, the gap narrowing only 
for people of over 65 years of age. The 60-64 year interval where females may be retired, but 
males are in general not, still shows the female domination of travel to shopping activities. 

The distributions of travel times to (Fig. 4.6(3)) and/rom (Fig. 4.6(4)) shopping show that in 
general men spend less time getting to shops for their shopping activities than women, but more 
time returning from them. The tendency for men to shop form work - either at lunch breaks or on 
the way home - may explain this apparently higher level of shopping access for men. The 
influence of differential retirement ages may be detected in the 60-65+ ordinates of these two 
figures, but the statistics are not able to sustain such a deduction reliably. 

The time spent in the shopping activity itself may also be deduced, as is displayed in Fig. 4.6(5), 
showing that men spend significantly less time on their shopping activities than do women. 

The activity of 'being at home' has a special importance for those concerned with personal travel 
(or the lack of it). People can be identified as 'being at home' for at least some part of the day if the 
record either leaving or arriving at 'home' as part of one of the trips that they recorded as part of 
their survey responses. Not all individuals recorded this purpose of travel at either end of the day, 
and a further number omitted to record the purpose of travel at all for these key trips! Consequently 
the 'Standard trip tables' (samples of which are given in Appendix B) show very different levels of 
people involved in either case. 
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The 'At home' Tables in Appendix B require careful interpretation to ensure consistent results 
when matched to the travel exposure tables from which all of the row labels were carried over 
unchanged. The entries in the fIrst block of these Tables are therefore somewhat misleading for 
some purposes, due the mode of operation of the generalised computer program used to derive the 
Tables themselves, which interpreted the number of 'trips' per person, and the numbers of 
'people' as if the records were all sequences of trips. 

Fig. 4.6(6) shows the average total daily duration recorded as being spent 'At home' on this basis. 
These results are probably those most vulnerable to the differences between the various survey 
methodologies, and so the differences between the cities must be regarded solely as indicative. 
However, the close correspondence between the time recorded for Sydney and Melbourne on 
weekdays extend across the whole age range, and the similarities between the Gold Coast and the 
weekend times spent at home in Sydney suggest that these results may be usable, and indeed could 
possibly help to underpin life style factors in time and travel demand. 

Further work on the more recent 1980's data would be worthwhile, as the quality control and 
methodologies adopted are of a higher and more consistent quality. The general levels are 
reasonably consistent, with weekends possibly slightly higher. The weekday trip durations when 
travelling to and from home are given in Fig. 4.6(7). These show a consistent trend over all ages 
from the travel times to home being longer than the travel times from home, suggesting that the 
effects of linked trips and mUltiple destinations affected the outbound and return journeys in a 
consistent manner. 

The general patterns of participation (with the caveats listed above) in the activities of 'being at 
home', 'being at work', being at shops', 'being at personal business' and 'being at school' are 
shown in Fig. 4.6(8) as a function of age (Wigan, 1983b). The level and quality of trip reporting 
tends to decline with the age of the respondent, so some of the declines evident above 60 years of 
age may well be due to this effect. However, the consistency between these two surveys suggests 
that both respondents and survey coding staff acted in much the same way in the two very different 
urban areas of Canberra and Brisbane. Even the vexed (and often widely differently interpreted) 
definitions of 'personal business' appear to lead to closely similar results in these two cities. It is 
diffIcult to avoid the conclusion that more attention should be aid to stratifying personal survey 
data with an eye to correcting the biases against the older individuals that emerges as a consistent 
trend from these results. 
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4.7. Exposure Profiles 

- Non·travel activities also have time consumption profiles. reflecting the timing and quantity of the travel required. 

The patterns of time expenditure over the day in various forms of activity provide an overall 
portrait of the city in terms of the emphasis on the different activities over the day. Fig. 4.7(1) 
shows such a pattern for Melbourne in 1978. To show the distinctively different patterns displayed 
by these profiles of each activity, they have all been normalised to the same vertical scale, in spite 
of the very large differences between the numbers involved in each form of activity. The distinctive 
patterns of time peaks for the various forms of activity are evident. 'Shopping' takes place largely 
in the morning during weekdays, 'school' attendance shows a clearly defined pattern with sharp 
delineation of the starting and ending periods (as a result of the strongly constrained administrative 
structure of school attendance times), being at 'home' leads to peaks at both ends of the day with a 
low level during working hours, and the other activities show their own special characteristics of 
time involvement over the day. 

The journey to work has such a massive influence on travel capacity and demand that the two 
examples given here, based on Sydney weekday data for 1981, are of the exposure profiles of 
travel to work, and of the time involvement profiles of being at work. 

Fig. 4.7(2) shows the patterns of time spent in travel to work in Sydney by both sexes as a 
function of age. The distinctive pattern of women travelling later in the morning than the men 
remains true throughout the age range, and largely accounts for the characteristic overall late 
morning peak being dominated by women travelling. The data represent the whole sample in the 
survey, and no normalisation to a per person basis has been applied. Consequently the relative 
importance of male and female employment participation rates in peak travel demand is apparent 
from the relative scale of the peaks for the two sexes. 

Fig. 4.7(3) examines the time spent at work by the same groups, and shows that women tend to 
start work - and to end it - later than men. These two diagrams show the relative expenditures of 
time in work by men and women, and consequently provide a combination of travel, employment 
activity rate and extent of work involvement by the two sexes as a function of age. The far greater 
detail gathered in surveys specifically designed to collect time use data alone - of which this is 
simply the most elementary example, albeit the best that can be extracted for the travel survey data -
is found to be of sufficient value in many aspects of social analysis and economics that the most 
recent large scale survey of this type (carried out in over 100,000 individuals in the UK by the 
Economic and Social Science Research Council) actually omitted all forms of travel as being of 
insufficient interest. It would be most unfortunate for transport and environmental analysts if any 
time use survey carried out in Australia were to make a similar decision. 
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Fig. 4.7(4) shows a typical proflie of the proflie of time spent at home by 26-34 years olds over a 
weekday in Canberra. The small discontinuities at midnight are the direct result of the need to 
deduce presence or absence at home from the purposes of travel to or from home when stated by 
the individual. If he or she failed to record such a trip, or if the trip bridged the end or start of the 
day, then the time expenditures had to be allocated as well as could be expected in the absence of 
fmner information about the presence or absence of the individual in the home. This inability to 
detect someone who was simply not present at home over the whole survey day and the other 
factors lead to the step in the curve at the end of the day. The short peak at the end of the working 
day shows the overall pattern of return and subsequent departure of this age group, and the 
minimal level of male presence at home during the day reflects the realities of this stage in the 
individuals' carreers. The similar profiles for 17-25 year olds show a much closer correspondance 
between male and female, and the effects of child rearing are probaby a major factor in the forms 
of profile in Fig. 4.7(4). 

4.8. Travel Intensities 

- The concentrations of travel in time and the duration of female trips differ from those for males. 

The travel intensity patterns also vary by the sex of the person. Comparisons between cities of 
travel intensities are vulnerable to the different levels of reporting of short journeys, and it is 
probably appropriate to consider comparisons only between cities surveyed using similar 
methodologies and similar data coding and interviewing instructions and quality control 
procedures. The travel intensity indicator is actually a combined measure of activity rates and 
distributions of reported trip durations, and for this reason may be less vulnerable than simple 
travel time/person measures in inter-city comparisons. It will still be affected by any shortfalls in 
the survey methodology - as are many of the other measures now being sought from household 
interview data sets. 

Fig. 4.8(1) summarises travel intensities for weekday travel by local buses by age and sex of 
person for both Adelaide and Canberra. The local bus mode is more heavily used by females than 
males in most cities, and Canberra, as a city with a distinctly atypical age distribution in the year of 
the survey - 1975 - and Adelaide as a typically mature population, provide a useful c<?mparison. 

The differences between males and females are far more marked in the broader population base of 
Adelaide, and the high economic activity rate of females in Canberra no doubt helped to narrow the 
gap between the sexes in several of the age groups. The convergence of travel intensities at the 
retired elderly age group for both cities reflects the convergence in economic activity rates, income 
levels and lifestyles for this age group in both cities. 
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Vulnerable travel modes: 
walk, bicycle, moped, 

motorcycle 
-Vulnerable travel modes are of significant mobility value 10 particular groups; and not solely 'accident problems'. 

Walking is used by almost the whole population. Transport studies tend to restrict the term to 
'Walking trips outside the home of over 250 m' or some such definition. Activity surveys are more 
adventurous, and include movements within buildings, but do not explicitly cover many of the 
smaller movements between activities in the same norriinal (building) location. Neither defmition is 
entirely satisfactory, but the most widely relevant for transport purposes is that used in transport 
surveys, while exposure and participation analysis for accident propensities may require either or 
both types of definition, depending on the purpose of a particular study. 

Single track vehicle usage is also undertaken by many people, the human-powered bicycle being a 
mode of transport of considerable importance and heavy use amongst school-age children, while 
motorcycles tend to be mainly the province of the young driver age group in Australia. Mopeds are 
little used, due mainly to the legislative treatment in Australia of such vehicles as motorcycles. 
However, the experience of South Australia has been that such low powered vehicles appear to be 
most attractive to the middle aged and elderly people in that State, where the driving licence ages 
for mopeds, motorcycles and cars are the same. 

Mopeds, motorcycles, bicycles and pedestrians can be collectively termed as 'Vulnerable' or 
'Unprotected' road users, and are generally treated as safety problems rather than as modes of 
transport with importance in their respective niches, and requiring similar knowledge and planning 
provison and effort on the part of transport, construction, operational and planning agencies. 

The subsequent close attention (and often significant efforts) focussed on the raw (but sometimes 
exposure-corrected) incidence of accidents reflects this safety-dominated approach. Partly as a 
result of the perceived peripheral nature of these modes of transport, there is a comparative lack of 
solid information on mobility and transport aspects. This can often explain the frequently-omitted 
balancing factors of exposure, activity level and participation information which would help to 
determine the pragmatic importance of these modes to particular segments of the population. 

Consequently, this lack of information to construction and safety agencies can sometimes lead to 
the mobility and normal travel characteristics of these modes being overlooked. As an example of 
the general level of professional knowledge, at the only major conference held in Australia on 
pedestrians in the last twenty years (ARRB 1978), almost all of the speakers took the general 
stance that pedestrians were a problem, they interfered with traffic flow and had accidents which 
had to be minimised. Scant attention was paid to the trip generation rates, the roles of walking in 
the daily life of the individuals of different age groups and sex or to the travel time exposure levels 
incurred. These modes are of varying importance, depending on the age and travel purpose of the 
travellers concerned, but in a number of ways each of these three vulnerable modes is of major 
importance to a particular sector of travel and safety concern. 

ARRB SR 38, 1987 125 



AUSTRALIAN PERSONAL TRA VEL CHARACTERISTICS 

In other countries, professional analyses of pedestrian information treated as a transport mode are 
still rare. Daor and Goodwin (1976), Foldvary (1973), Goodwin and Hutchinson (1977), Hillman 
and Whalley (1979) and Mitchell and Stokes (1982) are some of the exceptions. The treatment in 
this report of personal travel, by age and by sex on a time of day and travel participation basis 
makes it comparatively straightforward to place these modes in perspective and also to show the 
variable levels of importance of each in the different cities investigated. 

The data sources available for this report were not very suitable for a detailed examination of the 
trends over time for these modes. The 1986/87 National ORS survey and subsequent followups 
must be relied upon for a comparable basis for such monitoring, as has been learned from the 
series of Kontiv surveys in West Germany where such a rolling monitoring process has been 
applied. Kontiv is the model on which the ORS survey is itself based (see Brog ann K uffner 
(1985) for some appropriate examples), and has materially assisted West German Governments to 
take and act upon a better informed and more balanced view of the vulnerable transport modes and 
their users. It would appear from the German experience that this better information about 
vulnerable road users, and a 'transport provision' viewpoint towards them, can lead to a better use 
of resources in both usage and safety policies provisions. The continuing monitoring aspect of 
Kontiv should be particularly noted as providing the necessary continuity of a balanced and 
informed basis for policies and actions. Cross sectional, one-off surveys rapidly become outdated 
and lose their potential to be of substantial practical value if not followed up appropriately. 

5.1. Vulnerable Travel Modes in Context 

- The vulnerable modes are largely the province of the young. 

The definition of a pedestrian trip varies from survey to survey: typically for the more recent 
Australian surveys (generally those from 1975 onwards) adopted a definition which excluded all 
walking trips within buildings, and all other trips of less than 250 m. This might seem to be a 
reasonable specification, especially when the major purpose of many of these surveys was (at the 
time of their execution) simply to predict vehicle traffic rather than personal transport patterns. 
However, the few surveys done to capture all the journeys made by foot suggest that this defintion 
could possibly exclude up to half of all of the pedestrian trips made, judging by the example of a 
Chicago business district survey for this purpose (Rutherford and Schofer 1976). Furthermore, 
short trips of all types are prone to under reporting in household interview surveys. Consequently 
the results reported in this report must be regarded as estimates of a lower bound, and the 
comparisons between cities should be interpreted with more than a little caution, as variations in 
definitions add to the likelihood of the shorter pedestrian journeys being missed. 
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These reservations should not be allowed to distract attention from the fact that little systematic data 
on walking travel is available in the literature - and even less in a form whereby different cities or 
types of people could be compared at all. A general professional and public perception that walking 
is a travel mode - and one of considerable importance - is largely lacking (UK: National Consumer 
Council 1987), although the effect of such focussed studies as those of Hillman and Whalley 
(1979) have helped to raise the appreciation that - as in the title of their book - 'Walking is 
transport'. The overall importance of walking is shown up quite clearly by examining the amounts 
of time spent walking as a function of age. The example given here in Figs 5.1(1) is of the small, 
chilly and hilly city of Launceston, where the restricted criteria applied to the recording of walking 
trips (and the substantial under-reporting identified for several modes) could be expected to lead to 
quite low levels of time commitment devoted to walking being derived from the survey 
information. 

As can be seen in Fig. 5.1(1), young school children dominate in the time devoted to travel by 
foot, followed by the 12-16 year old age group. These two age groups are distinguished by having 
no access to personally-driven motor vehicles, and are therefore captive to walking, cycling and 
public transport. The distinctive pattern of a small city shows up in the mid-day peak of school 
children returning home for lunch. 

The relative importance of walking, cycling and motorcycling to the young is the major feature of 
these modes of transport. This is emphasised by the results in Table 5.1.1 for Melbourne 1978 
(drawn from Wigan (1984a)), which show that for all but car drivers on their own, young people 
from 5 to 25 have the highest personal travel rates of all age groups - and that the highest personal 
travel rates for travel as a car passenger or on foot are by the 5-11 year old age group. This age 
group shows the highest personal travel rates for travel as a car passenger of a family driver and 
for walking. The 12-licence age group shows the highest personal travel rates for public transport 
by train, both scheduled and school bus travel and for bicycles. The licence age to 25 year old 
(young driver group) show the highest personal travel rates as car passengers to non-family 
drivers, for tram and for taxi use, and for motorcycle usage. Ironically, the highest person travel 
rates for car driving alone are by the 26-34 year old (young adult) age group, outside the young 
driver age range. 

Car passenger travel and public transport usage are considered elsewhere, but the vulnerable travel 
modes so important to young people are now examined in greater detail in the following sub
sections. 

5.2. Bicycle Usage 

- Bicycles are a major transport mode for school age children , and are used more by males than by females . 

ProfIles of the time spent over the day riding bicycles show that the general behaviour of males and 
females is very similar. However, at all ages in most cities, considerably more males than females 
make use of bicycles. Expressing 'travel time/person' as a percentage of the time spent in travel at 
any instant across the day provides an effective basis for comparing the proflles of bicycle usage 
across the day in different cities. Fig. 5.2(1) shows these profiles for Adelaide, Brisbane, 
Melbourne (Wigan 1983, 1984a and 1985), and Sydney. In all of these overall exposure profiles 
the differences between males and females show only marginal differences, generally in the 
direction of slightly less usage by females in the early mornings, a common finding for all female 
travel. 

The similarities between the first four cities is remarkable - and the different proflle of usage in 
Sydney is quite unexpected. The long 'peaks' are a further indication that Sydney cycling is very 
different from the other cities, and indeed is at a higher level (for those who actually cycle at all) 
during the mid-day periods. The loss of much of the school travelling market to other modes (such 
as bus and train) may provide an explanation. The larger numbers of short trips picked up by the 
Sydney survey methodology have little effect on the total travel times, and is insufficient to explain 
this major difference between Sydney and the other cities. 
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The overall bicycling participation rates are shown for both sexes and several cities in Fig. 5.2(2). 
The overall levels of participation are substantially lower in Sydney than for all of the other cities 
for the 12-16 year old age group, supporting the hypothesis in the previous paragraph of a low 
level of school bicycle travel in Sydney. The wide penetration of cycling in Adelaide households is 
clearly to be seen in this Figure, and the comparatively high levels of participation by the adult age 
groups also stands out. The already high levels of bicycle participation and use may be further 
lifted by reference to the ARRB household travel and activity survey carried out by Barnard (1981 , 
1983, 1985), which suggest that a further increase of 50 per cent of the values estimated from the 
1977 survey may be confidently expected, with larger proportionate effects at and around the 
midday period. 

The same source suggests that the major under-reporting effect in Adelaide was to underestimate 
the participation rate in bicycling, with a small residual effect (8 per cent) requiring correction to 
the activity rates of those identified as bicycle participants. This concentration of the influence of 
under-reporting biases on the participation rate with a much smaller effect on the activity rates were 
fairly consistent findings for the north-east of Adelaide in 1980 for the 'passive' modes of car 
passenger, bicycle and walking, although the opposite effects were identified for travel as a car 
driver. 

The levels of participation may not tell the whole story, but the results summarised in Fig. 5.2(3) 
confirm that most of the variations between cities is removed - once attention is concentrated on 
those who actually use their bicycles. The stable activity rates across the sexes and the cities at all 
ages show that Gold Coast and Sydney bicyclists tend to use their bicycles slightly more than 
those in other cities - and these are the two cities with the lowest bicycle penetration. This it is 
consistent with a slightly more committed and enthusiastic group of cyclists in these cities being 
those left to choose this mode of transport. 

The 1980 activity survey data for Adelaide (Barnard 1983) suggests that bicycle and walking travel 
are both very substantially underestimated by the illS, and this makes the Sydney results the more 
interesting in view of the low levels of walking and cycling found there in 1981. Table 5.2.1 
summarises the (weighted) bicycle participation and trip activity weights found for Adelaide as a 
whole in 1977 for weekdays, and for the weekday and weekend day travel in the 1981 activity 
survey carried out in north east Adelaide. Underestimation of weekday bicycle travel is evident, 
but the weekend information is not replicated for the 1977 survey, and therefore cannot be directly 
compared. 

Both weekend and weekday data were collected in Sydney in 1981, and Table 5.2.2 summarises 
the different dimensions of bicycle travel for comparison with Table 5.2.1. Sydney not only 
displays a much lower overall level of bicycle usage, but also a more pronounced bias towards 
male cyclists. The overall weekday exposure time for female cyclists is 21 minutes against 35 
minutes for males, the trip activity rate is 1.9 against 2.9 trips/weekday/active cyclist - but the 
average trip length is 11 minutes for females and 12 for males. The female bicyclists simply do not 
travel as much as male bicycle users in Sydney, although when they do they undertake similar 
duration trips. 

Saturday participation rates tend to be the highest of the week for riders up to driving licence age, 
and involve the longest duration cycling. During the week these cyclists make more bicycle trips a 
day than they do at the weekend. The older cyclists (i.e. those of driving age) participate far less 
often in cycling and at a lower level of trip activity when they do. On weekdays and Saturdays 
these (mainly male) riders make longer trips than on Sundays - and longer journeys than those 
below licensing age. Sydney is far less favoured by cyclists than the flatter roads of Adelaide, but 
those still cycling tend to ride more frequently: a reasonable effect in that more committed cyclists 
are likely to be found in the hilly and heavily-trafficked terrain of Sydney. 

The overall levels of household bicycle ownership are fairly high across Australia, and the mean 
number of bicycles/household for Adelaide, Brisbane, Canberra (who share median annual 
household incomes of around $12,000 at the time) and the Gold Coast (with a median household 
income of about $8,000, or two-thirds the first three) all lie within the range 0.4 to 0.5 (with 
standard errors of 0.8 to 1.0). The household income elasticities for bicycle ownership are less 
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consistent (see Fig. 5.2(4», although the significance of the b coefficent is better than 0.1 per cent 
in every case. The Gold Coast is a retirement and beach resort, and the lower level of household 
ownership reflects the age structure of the residents. These ownership elasticities do not 
necessarily reflect the usage made of the bicycles in the households: simply the potential access to 
this travel mode. 

The age structure of the different cities in Australia clearly has a major impact on some of the travel 
modes. Bicycles are particularly strongly affected by the population profile because of their strong 
association with schoolage children. Table 5.2.3 summarises the age structures of these four 
cities, and shows how Canberra and the Gold Coast are distinctively different from the other larger 
and less specialised cities. In 1975 Canberra was a small city with the highest average household 
income in Australia, concerned almost exclusively with central administration. The rapid growth 
rate in 1975 had led to a strong under-representation of both the elderly people and primary school 
children to be expected of a more diversified and less specialised city. The Gold Coast had the 
highest proportions of retired people, and rather less children than the other cities. These two cities 
represent the extremes in urban Australia, which is otherwise fairly homogeneous. 

There are substantial problems in monitoring bicycle travel, and much of the work done to date 
which might have been suitable for examining broader trends in bicycle usage and attitudes has 
been undertaken by advocacy groups. An exception to this is a base line monitoring survey 
undertaken for the Victoria State Bicycle Committee (Newton, Harrison and Donovan 1986), 
which contains a sounder statistical sampling frame than has been usual in such bicycle surveys 
previously, and covers a wider physical and area and range of questions. Some of the results from 
this telephone household interview survey complement the earlier household interview surveys. 

Fig. 5.2(5) shows the range of destinations (treated largely as travel purposes by the survey team). 
The most frequently reported use made by most bicyclists was simply the leisure activity of riding 
around on their bicycle (65 per cent), with shopping as the most significant utilitarian purpose 
reported (32 per cent). 

The domination of overall bicycle usage by children has led to a general neglect of the treatment of 
adult cyclists. Few studies exist of this minority group. Kaplan (1975) provides one of the few 
large-scale surveys of such a group (in the USA) for all travel purposes, while Herzberg (1985) is 
typical of the special purpose ('Journey to Work only') surveys done from time to time in many 
places. As a result, even the limited information obtained for the full spectrum of users and usage 
in the present study is a significant advance. There are, however, rea11imitations in the types of 
coverage and data obtained in most transport surveys for travel characateristics or other factors 
which are involved only occasionally. The cross-sectional data are correct - as far as they go - but 
the assessment of the sector of the population using bicycles requires both longitudinal and cross
sectional information. 

As valuable illustration is given by a State-wide household interview sample taken by the 
Australian Bureau of Statistics in Western Australia (Australian Bureau of Statistics 1982), which 
defined a 'cyclist' as 'someone who had used a bicycle at any time between the beginning of 
August and the middle of November 1982'. The results of this broad definition of 'participation' 
in cycling led to an almost complete equalisation (Fig. 5.2(6» of the 'participation' rates of males 
and females over all ages, and therefore draws attention to the need to examine the history of 
bicycle usage at low frequencies to ensure that those making occasional use of a bicycle are 
correctly counted and their other demographic and exposure characteristics are appropriately 
determined. 

The association between the number of people in the household and the availability of a bicycle 
varies more between Australian cities than the equivalent for motor vehicles. Fig. 5.2(7) shows the 
values for Adelaide and for Brisbane: there is little reason to expect other cities to differ greatly in 
terms of motor vehicle access - and every reason to expect variations in bicycle access between 
cities. Access to motor vehicles as a function of the size of the household is virtually identical for 
the two surveys (which are less than two years apart), while the levels of access to bicycles is far 
higher in Adelaide at all sizes of household - a finding which correlates well with the greater 
participation levels in cycling in Adelaide than in Brisbane. 
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Household income strongly influences the number of bicycles per household. Landrock and 
Holden (1984) found the same type of effect in Greater London, and this association of more 
bicycles with more motor vehicles seems to apply fairly widely. Household income is less 
important in the proportions of the households at each income level without access to bicycles, 
and the influence of household income varies from only slight in Canberra (in Fig. 5.2(8» to 
substantial in Melbourne (in Fig. 5.2(9», with Adelaide and Brisbane in between (in Fig. 
5.2(10». None of these examples can compare with the high levels of cycling in the Netherlands, 
where a disaggregate model of travel in Amsterdam in 1976 (Ruhl 1980) showed that a 30 per cent 
decrease in travel time by bicycle would give rise to an increase in bicycle share of all journeys 
from 29 to 40 per cent! 

Access to bicycles in a household in typically highest for people of high school age and the typical 
age of their parents (35-45). This profile is repeated in most cities in Australia, and the profiles of 
access by age for Adelaide in 1977 and Brisbane in 1978 are shown in Fig. 5.2(11). The defmition 
ot access lmphed by thIS form of presentation is really one of potential access, as bicycles are a 
key mode of transport for children of high school age, and are often unavailable to other members 
of the household on other than a residual usage basis. On the other hand, access to the single car in 
a household with several adults is subject to the same strictures, and the diagrams express 
comparable levels of potential access in each case. The rapid reduction in access to bicycles takes 
place close to driving age, and the levels of bicycle access are at a minimum for the young driver 
age group of 20-25. 

The presence of children has a major effect on bicycle ownership. Just how much is shown by 
Fig. 5.2(12), which shows the proportions of people resident in Brisbane households which 
contain at least one adult and at least one child, and which own nil, one and two+ bicycles, and by 
Fig. 5.2(13), which covers only households without any children. 

The comparative scarcity of bicycles in the traffic stream, and the low levels of adult cyclists 
amongst these household data sets raise the question: what would the results be from a roadside 
survey of active cyclists? To answer this question it is necessary to turn to the heavily trafficked 
roads of London, where both the traffic densities and the scale of the city provide opportunities to 
find out. The best documented such survey is that by the GLC (1981). Copies of the survey forms 
used by the GLC are given in Wigan (1982b) . The distribution of ages covered is shown in Fig. 
5.2(14), and the small number of school aged riders demonstrates the 'commuter' nature of this 
heavily trafficked route. The travel purposes shown in Fig. 5.2(15) confirm this deduction, with 
very few riders reporting education as the purpose of their trip. 

This selective coverage of a reasonable number of commuting cyclists provides a basis for 
assessing the modes of travel with which cycling competes, and Fig. 5.2(16) shows the travel 
modes previously used. Train represents half of all the previous modes, and the competition with 
walking, driving a car and motorcycling might have been expected to be of roughly the same 
importance. The low level of transfers from being a car passenger should be remarked upon. Once 
the transfer from the other modes has taken place, the measures required to make the cyclist return 
to another mode are given in Fig. 5.2(17). 

Nearly 60 per cent of those cycling stated that 'nothing' would be enough to attract them to other 
modes (a finding consistent with the reasons stated for switching to cycling in Fig. 5.2(18), as 
these are likely to be those already committed to cycling and may number but few of the mode 
switchers amongst them as a result), and that improvements in public transport of various types 
were all of about the same level of importance at around 20 per cent of the respondents. The low 
levels of response to improved car parking or reduced car congestion reflect the small numbers 
switching to cycling from being car drivers. The reasons stated for switching to cycling were 
predominantly economic ('cheaper'), convenience (,quicker'), and - to a lesser extent - reaction to 
'poor' public transport services: health came very low on the list indeed. 

There is clearly a need to pick out the non-captive cyclists (and potential cyclists), and to determine 
the relative importance of servicing their needs on bicycle or by other modes. Home interview 
surveys can only playa filtering role, and the areas of cycling concentrations will still need to be 
pursued to understand the behaviour of commuter (or indeed other over 20-year old) cyclists. 
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5.3. Moped Usage 

- Mopeds are affected strongly fry licence age policy, and where this is stringent the average age o/users is high. 

One of the differences between Australia and the US and Europe is the generally considerably 
higher driving age required as the minimum age for independent motorised transport. This is not 
always true if only car licences are considered, but when motorcycle - and particularly moped -
licencing is considered, the differences can be substantial. Wig an (1979) gives a detailed 
discussion of the moped definitions and regulations adopted in the US and Europe. The 
Netherlands has very high levels of both bicycle and moped travel, and the early multimodal 
disaggregate model by Ben-Akiva and Richards (1976) of travel in several Netherlands towns was 
probably the first to have to address the questions of bicycle, moped and car competition .... ,';; 
realistically. 

The Netherlands are characterised by a wide range of travel modes: bus, tram, walking, cycling 
and mopeds are all heavily used. In 1966 over half of all travel in the west of the country was by 
bicycle and moped, and even in the towns they accounted for over a third of the travel. These 
values have remained at a high level (two thirds of all travel in Rotterdam-The Hague in 1978 
(Sobel 1980)), and these 'vulnerable' travel modes are still very important. The results of Ben
Akiva and Richards' work was to find that the best models assigned the same value of in-vehicle 
travel time to all of these modes and others and was best specialised to respond to simple access to 
the major modes of moped, car and bicycle. For many reasons it is not likely that this would be 
true in Australia, but serves to point out that the situation in which minority modes find themselves 
in different countries. 

The results of the first Australian survey of moped users in South Australia and a small amount of 
indicative data for new purchasers in Western Australia are given by Wigan and Carter (1980), and 
of a later survey in Western Australia by lackes (1984). The usage patterns by age and by sex are 
important in the treatment of these vehicles, as there was little evidence in either State that there 
was any great difference in the usage patterns by owners of any age or sex in the late 1970s. The 
1984 W A survey confirmed the SA results of 1980 in that the predominant usage of mopeds was 
by older riders for the utilitarian purposes of travel to work and to shop, although small 
motorcycles and mopeds were found to be in a 3 to 1 majority in male ownership in Western 
Australia by 1984. 

The US experience has been a little different, and shows a strong preponderance (86 per cent) of 
male usage of mopeds (Hunter and Stutts 1980), but shares with Australia the strong bias towards 
older riders: 56 per cent being 22-55 years of age, and 21 per cent being over 55 years of age. 
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Less than half used the mopeds for commuting purposes, and shopping, pleasure riding and 
visiting friends were all considerably more important uses (Fig. 5.3(1», and the higher the 
household income the greater the recreational moped usage. 

These results are not dissimilar to those of Wigan and Carter for South Australian moped users, 
and it may be significant the the driving and moped licencing ages are the same (16 years), and -
being comparable to many US States - are low by Australian standards. 

It is not clear what wider role mopeds could play in Australia, owing to the stringent licensing 
constraints on their use in most States. The Wigan and Carter survey of all registered moped 
owners in South Australia was carried out in 1979 through the Motor Vehicle Registrars' Office, 
and shed some light on the role that mopeds played in the travel habits of the (predominantly older) 
moped owners in this State. Table 5.3.1 is drawn from Wigan and Carter (1980), and shows that 
the purchase of a moped tended to reduce car usage substantially (60 per cent,), and bicycle and 
pedestrian travel by about half as much (34 per cent, 32 per cent, respectively). On the whole, no 
significant differences were reported for bus or motorcycle travel. 

Moped owners had slightly higher levels of access to bicycles in the household than most of the 
respondents in the 1977 Adelaide household interview survey, and displayed virtually the same 
distribution for all income levels up to $10,000 in the 1977 survey. The average ages of South 
Australian moped riders were 45 in 1979, 34 for mopeds and 42 for small motorcycles in Western 
Australia in 1984, and 37 in 1976 in several surveys in the US. This age profile is substantially 
different to that encountered in The Netherlands and other Western European countries with low 
moped riding ages, and mopeds may as well be treated as a form of motorcycle ridden by older 
people as a working rule for Australia on the present information. As questions to pick out 
motorcycle use are not universal in Australian travel surveys, and show only low levels of 
response when they are, it is unlikely that better information specifically on moped use can be 
expected from either the present or any forseeable future data set likely to be collected in Australia. 

The legal structure surrounding moped, motorcycle and car driving licence ages would appear to 
make any growth in moped use in Australia somewhat unlikely unless significant changes were to 
be made to the licence conditions for moped use. 

5.4. Motorcycle Usage 

- Motorcycles are used mainly by young adult males. but are also important to many households without cars. 

The levels of usage of motorcycles are very low, except for the young driver age groups. The 
patterns of usage reflect those of the other personal driver modes, in that males are far more active 
than females. The overall travel times by motorcycle are comparable or quicker than those for cars, 
and in view of the low level of travel participation the overall travel time exposure is - not 
unexpectedly - fairly small. Reports on motorcycle ownership and use anywhere in the world are 
not plentiful. Tanner (1977b) provides one of the few available detailed reviews in the literature. 

The overall Australian levels of motorcycle ownership by household lifecycle category demonstrate 
an overwhelming predominance of young adult households, but when the role of motorcycles is 
examined a little closer, other household groupings become significant. Figs 5.4(1, 2) show the 
influence of both the lifecycle stage of the household and the influence of the level of car or utility 
vehicle ownership in the same households. The display of motorcycle ownership in Fig. 5.4(1) as 
a function of the number of cars/utilities in the household shows that motorcycles playa major role 
in households containing only mature adults (of over 25 years of age) - if they have no other 
private vehicle available. This would suggest that motorcycles function as a utility vehicle mainly 
for this type of household. Even young adult households without cars show a considerably lower 
level of motorcycle ownership, although there is some slight indication of a utility role for 
motorcycles in these households, but at a far lower level that for mature adults without cars. 

The display of motorcycle ownership in Fig. 5.4(2) is over a range of household types for each 
level of car ownership shows their importance to mature adult households without cars, but the 
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plot of motorcycle ownership against the level of car ownership brings out the lack of any income 
dependency for young adult households, confmning that lifestyle choices are probably a more 
important determinant of motorcycle ownership than utility where these households are concerned. 

The age of vehicles on the motor vehicle register is a useful measure of the rate of change of the 
on-road fleet. The equivalence to be seen in Fig. 5.4(3) between the age distribution of 
motorcycles still on the register (from the 1976 ABS Motor vehicle usage survey) and bicycles still 
in use as a function of the age of the vehicle (obtained as part of the planning for the Geelong Bike 
Plan in southern Victoria) sugests that all single track vehicles share a similar rapid rate of 
scrappage (Wigan 1982). 

Motorcycles show both the steady increace in number with income that might have been expected 
and the high levels of vehicle ownership at very low incomes that is so distinctive about the 1978 
nationwide NTS Australian household data ( Fig. 5.4(4)). The profiles of access to motorcycles 
and to utility vehicles shown in Figs 2.2(2, 3) are fairly similar, although the concentrations of 
ownership and access around the young driver age group are far less marked for utility vehicles 
than for any other type of motor vehicle. However, the distributions of access to utility vehicles 
and to motorcycles as a function of household income bear a close resemblance to each other (Fig. 
5.4(4,5)). Both vehicles are specialised in their uses for the most part, although there is also some 
evidence that motorcycles provide a general transport function for low income households without 
cars. 

The evidence from vehicle age distributions on the register is that motorcycles tend to fallout of 
use quite quickly, when compared to cars (Wigan and Thoresen 1979). This may have any of a 
number of causes. The narrow age band (from 18-22) where most of the motorcycle ownership is 
concentrated has the highest accident rates of all age groups, and the effects on the motorcycle 
population would therefore be to reflect the loss of vehicles by accident attrition to the 
disproportionate extent that this age group comprises the majority of the motorcycle owners. The 
design life of motorcycles in normal use is generally set at a lower figure than for cars. Finally, the 
short duration of the usage of motorcycles (about 2-4 years in a lifecycle for a young male who 
typically chooses such vehicles) will also lead to a reduction in the average age on the register. 
Although ownership of even mUltiple unregistered vehicles tends to continue - remember that most 
motorcycles are present in households that also have cars - they will not then appear on the 
register. 

The minority modes that these two forms of motor vehicle represent are really specialised vehicle 
types or purposes: motorcycles fulfill an effective role in pastoral areas off road, and in urban areas 
in increasing the traffic capacity in congested areas, where the passenger-car equivalent at 
controlled intersections is zero (Branston and van Zuylen 1978), while utility vehicles have less of 
a recreational and young driver appeal in their specialised functions. In 1978/79 commercial 
vehicles such as vans were exempt from car sales taxes, and therefore had an enhanced appeal for 
the young in terms of price. Subsequent to the NTS in 1978-9 this favourable taxation treatment 
disappeared, but further leisure vehicle and people-mover markets have continued to appear. 
Increasing specialisation of vehicle design and function is also a necessary condition for the 
number of motor vehiclelhousehold (or indeed per person) to continue to rise. A steadily reducing 
annual distance covered by each vehicle is therefore to be expected, and this trend has already been 
identified in multiple vehicle households. 

One conclusion is that the current trend to load substantial fixed charges (such as third party and 
registration fees) on a vehicle basis is becoming less sensible - and may well encourage the use of 
the minority vehicles such as motorcycles as a normal response to the altered marginal and average 
costs thereby induced. Throughout this report it has become clear that the multiple vehicle 
household is the norm (this would undoubtedly be the case if bicycles were to be included as 
vehicles, which in legal terms they are), and insurance and other fiscal measures for amortising the 
externalities of vehicle usage in the community could profitably be shifted from the vehicle as the 
basis to the person. The ownership proflles for motorcycles in particular would suggest that a drop 
in person/km of exposure would not be a surprising outcome in view of the multiple vehicle 
ownership characteristics of households which include motorcycles among the range of vehicles 
available. 
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5.5. Walking 

- Walking is used by everyone, but the amount declines quickly with age and the availability of alternatives. 

Walking is a key mode in the overall pattern of travel. It is easily underestimated, yet, even for a 
recording criterion of 'a walk trip of over 400 meters' (this is sometimes 250 m'), the total travel 
exposure times are very large indeed. For some age groups walking is the major mode of 
transport. The importance of exposure information for pedestrian safety understanding is well 
discussed by OECD (1969), Chapman, Wade and Foot (1982) and Cameron and Milne (1978). 
The importance of pedestrian safety in terms of the numbers injured - especially in the younger and 
older age groups - means that careful account must be taken of the relative rates of involvement as 
a basis for preventative works or policies. 

Some of the overall standard trip rates for walking have been presented earlier (in Sections 3.4 
and 3.5), and emphasised that the non-powered travel rates were significantly more important than 
the public transport rates as a whole. This overall finding is easily overlooked when the personal 
travel details are pursued in isolation mode by mode. It is also the case that walking and bicycle 
trips are the most vulnerable to under-reporting biases, as discussed earlier, which does little to 
reduce the importance of the unpowered travel modes in transport. 

One of the difficulties in comparing different surveys is that the definition of a walking trip 
changes from survey to survey. The Adelaide, Brisbane, Canberra, Gold Coast, Launceston group 
adopted virtually identical definitions, and so variations between these cities are a function of the 
survey response rates and the cities themselves - but the Newcastle, Gosford-Wyong and 
Wollongong grouping specifically excluded many of the walking journeys from the recoding 
stage. Melbourne included only those journeys over 400 m, and similar constraints are generally 
applied in household surveys for transport purposes. 

These defined cutoff points provide a valuable role for activity surveys to assist in the identification 
of the missing walking journeys. The evidence is that it is the shorter journeys that tend to be 
omitted, thus reducing the systematic error in travel exposure levels derived from household 
surveys, but confirming the importance of walking and other unpowered mode trips in the overall 
travel system. Figs 4.5(1, 2) showed the expected effects of the loss of very short trips (inside 
buildings being the cutoff point for these particular surveys of student behaviour, thereby 
demonstrating that as the length of journeys becomes shorter the defmitional problem also become 
equivalently difficult and the recording effectiveness declines at the limit in each case, although the 
importance of the trips declines at at least the same rate). 

In spite of all of these qualifications, the levels of walking travel are still highly significant in most 
of the household surveys, and the normalised forms of presentation (travel time per person, and 
daily profile of exposure, given the reporting of at least a single walking journey) continue to 
provide at least an initial basis for fair comparisons in most cases. 

The early large-scale activity study in the U.K. illustrated in Figs. 4.5(1, 2) included substantial 
data on the weekend days, and these walking patterns and levels are shown in these Figures. 

Equivalent information for Australia is best derived from the Sydney 1981 household survey 
which covers both weekday and weekend activities, because the 1980 Adelaide activity survey 
covers only 600 households in the north-east of Adelaide and, although invaluable in providing the 
basis for assessment of household interview survey biases, cannot tell us much about other cities 
or stand much further detailed disaggregation as a result of the limited ample size of this high 
quality survey. 

Fig. 5.5(1) demonstrates the large amount of walking undertaken in Sydney at weekends by 
people in households without cars. The differences between males and females in each age group 
differ little, compared to effect of having a car available in the household at all. The steady decline 
in the amount of walking as a function of age in common to all levels of car ownership and to both 
sexes, with a slight upward perturbation from the trend from 65+ males in single-car households. 
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Fig. 5.5(2) shows that the Sydney weekday picture is quite different: the young people of school 
age walk about the same amount whatever the level of car ownership or sex, while the drop-off for 
increasing levels of car ownership becomes both more marked and more widely separated as a 
function of the level of car ownership. The essentially equal levels of walking participation at the 
weekend by the two sexes at all levels of car ownership shifts during the week to show walking as 
an activity dominated by female pedestrian activity - but only in households with cars. This is one 
effect of the priority generally given to male usage of the car during the week. 

Melbourne finding are in rough accord with Sydney - but with some significant variations. Fig. 
5.5(3) shows that the overall levels of walking participation were reported to be much lower. 
Under-reporting of short trips in Melbourne when compared to Sydney is to be expected as a result 
of the better survey methods adopted for the later Sydney survey work, where short trips were a 
specific target for attention. The balance between the two sexes is in only fair agreement with the 
Sydney results. Sydney has a very different terrain, and the constraints of the city and its services 
would lead one to expect a higher level of pedestrian activity than in Melbourne, but this cannot be 
fmnIy established from the participation rates alone as a result of the methodological differences 
between the surveys, and the importance of short trips in pedestrian activity. 
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Public transport modes 

- Public transport usage in Australia is similar to other countries. but still rkpends on the character of the city. 

A broad view of public transport travel by both households and individuals resulted from 
international collaborations led by Webster et al. (1980, 1985). This working group collated and 
summarised a very broad range of public transport and travel factors from numerous countries, 
with a major emphasis on the demand elasticities for public transport, and provides a useful 
reference point for some of the Australian cities. Fig. 6.0(1) summarises two of the sets of 
values collated by Webster and Bly (for the UK and for West Germany) for the standard trip rates 
for all public transport modes combined as a function of the level of household car ownership, and 
places the results in the context of eleven Australian cities. The general patterns are similar in all 
cases barring the Gold Coast in Queensland. This city is a special case, being a tourist resort with 
little other infrastructure. Consequently the patterns of travel by the residents are substantially 
different from the norm in Australia, although the car usage patterns are not so drastically at 
variance as these public transport results. The effects of car ownership on public transport usage 
are, in most of the other cities, matters of choice rather than necessity. The smaller cities of Ballarat 
and Launceston are still within the range of the major metropolitan centres of Melbourne and 
Sydney. 
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The methodology used for the 1981 Sydney survey tended to boost the levels of the short 
duration, off-peak and public transport journeys captured by the survey, and therefore raised the 
general standard trip generation levels by a small but significant amount. It is therefore not possible 
from these uncorrected results alone to test the hypothesis that the more constrained geographical 
layout of Sydney contributes to the high levels of public transport usage by car owning 
households: simply that the relative levels by car- and non-car-owning households are in the same 
range as the other cities covered. However, analysis of the income distributions of households 
with and without cars shows that Sydney does have lower levels of car ownership at given income 
levels than Australia as a whole, and the effects of geographic constraints and high levels of access 
to public transport are more readily identified from this line of approach than the blunt instrument 
of standard trip generation rates alone. 

6.1. Participation 

• Participation in public transport usage depends on the mode: males make more use of trains,/emales of buses. 

The rates of participation in travel by personal and public transport display very different profJles 
of participants and usage. The overall patterns of travel demand in terms of time usage over the day 
(or, if one prefers, the numbers of people involved at any particular time) are apparent in many of 
the Figures in earlier Sections. The levels of participation are exemplified by Fig. 6.1(1), drawn 
from (1984b). This Figure shows a much higher level of train usage in Melbourne than in 
Adelaide. This may be due to the extensive rail network, and thus better accessibility, in the large 
Melbourne conurbation. 

The importance of public transport to the young is often underestimated, and the results already 
discussed in Section 5.1 emphasised how a person-travel standpoint for analysis and presentation 
tends to pinpoint the most affected (or committed) users. participation rates in public transport 
usage must be expected to differ substantially from city to city and town to town, as the levels of 
public transport access and provision are major determinants of public transport usage. The only 
mode of public transport available in all cities and town examined is the bus. School buses, 
contract buses, express buses and ordinary route service buses all playa part - and the added 
complexity of private and public ownership also adds to the degree of disaggregation of the survey 
data in some of the cities. 

Taxi travel is a visible, but very small part of overall urban travel. The person-travel perspective 
given by this overall view of urban travel suggests that taxis should be treated more as niche 
transport rather than the general 'public transport' extension that has sometimes been suggested as 
an appropriate viewpoint for assessment. Taxis are considered in detail in Section 6.5. 

Minority public transport modes (such as ferry and boat) show up only slightly in even the large 
surveys carried out in Sydney and Brisbane, and it is difficult to draw much of value from the 
1970's surveys examined. The more recent surveys of the 1980's might well have more to offer in 
terms of these minority modes, but this is unproven at the time that this report was written. 

The overall patterns of personal weekday participation in public transport are summarised in Table 
6.1.1, and the results are given in diagrammatic form in Figs. 6.1(2, 3, 4). The effects of 
household car ownership are fairly consistent over the three cities selected for Table 6.1.1. Sydney 
in 1981 showed a steady decline in train usage from the males in zero-car households to females 
in multicar households (Fig. 6.1(2» . The steady increase in participation in private school bus 
usage with car ownership follows the reverse trend: females make more use of this mode than 
males at all levels. Government and private bus services follow the general pattern of greater 
female participation at all levels of car ownership, and a declining level with increasing car 
ownership. 

Brisbane displays in Fig. 6.1.(3) a repetition in 1978 of the pattern already discussed for Sydney 
in 1981. The steady downward trend in train usage - albeit at a lower level that Sydney - and the 
alternating declining pattern of bus patronage: even the steady rise in special school bus usage with 
rising levels of household car ownership is repeated. Melbourne in 1978 also conflITOs the same 
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patterns in Fig. 6.1(4). The pattern of train usage follows the other two cities, but the tram and the 
bus appear to share the same characteristics as each other in terms of participation by the sexes -
and almost at identical levels, suggesting the two could well be largely interchangeable in terms of 
the requirements of the patrons. The steady rise in school bus usage with car ownership level is 
also confirmed. 

Train travel consistently displays greater usage levels by male in all three cases. The absolute levels 
of these overall participation rates for train usage are fairly comparable in these three cities. 

The effects of household income level on public transport participation rates might be expected to 
bear a reasonably close relationship to the patterns for the levels of car ownership, but this is not 
entirely the case. Fig. 6.1(5) shows the participation rates in public transport usage in Melbourne 
as a function of both sex and the level of household income. The patterns of participation are rather 
different to those based on car ownership levels, and serve as a warning not to assume that car 
ownership levels are an adequate proxy for household income. The latter is a much more difficult 
datum to obtain, and one that has always presented special diffIculties when establishing the 
reliability of the values obtained. 

The patterns of participation expressed as a function household income shows a fairly steady rise 
in public transport participation rates - exactly as expected from family income and expenditure 
studies (Morris and Wigan 1979). The male/female balance continues to show the male dominance 
of train usage at each income level, and the female dominance of bus and tram usage - but all 
following the generally rising trend. 

Closer examination of the interactions between household car ownership and household income 
are required to gain a better appreciation of public transport markets and utilisation patterns. Time 
use, activity pattern and constraint techniques (Wigan and Morris 1980; Morris and Wigan 1983) 
are likely to be necessary. The overall patterns shown by household expenditure and car 
ownership approaches to the usage of public transport appear to be widely replicated, and so the 
close local focus of activity pattern analyses can for once be assured of a wider transferability. ,>--

6.2. Activity Rates (Trip Generation) 

- Trip activity rates are comparatively stable over age and sex - bUJ males still show higher values in train usage. 

The general stability of activity rates over age groups observed for personal transport is continued 
for public transport. Fig. 6.2(1) shows the trip activity rates for train usage for Melbourne 1978 
and Adelaide 1977, and are closely comparable. The participation rates shown in Fig. 6.1(1) are 
very different in that they show major differences between males and females and a steady drop 
with age after schoolage. Once again, once participation in a particular mode has been picked out, 
this appears to take up most of the variation between people - although there is still a small, 
systematic and significant difference between male and female activity rates levels for train usage, 
showing that not only do more males than females use trains, but they also travel on them more 
when they do. 

The next four Figures complement the equivalent participation rate diagrams of the previous 
section, and provide the person trip activity rates for Sydney (Fig. 6.2(2)), Brisbane (Fig. 6.2(3)) 
and Melbourne (Fig. 6.2(4, 5)). All three cities display the same overall pattern of approximate 
stability over the range of car ownership and between the sexes, but there are systematic patterns 
that are also evident at a more detailed level of examination. Table 6.2.1 contains the data on 
activity rates shown in the diagrams. There is a slight trend downwards in the activity rates with 
increasing levels of car ownership, and the activity levels of ordinary schedules buses are generally 
the highest in each case. The greater detail in the Sydney survey shows the trend for government 
school bus users to make steadily more trips with increasing levels of car ownership, but the 
general patterns cannot really sustain any greater level of detailed discussion in this format. 

It is clear that the general trend of activity levels is concentrated on values of around two trips/day 
for the participating users of each mode for the non-car owning households. This is a reasonable 
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expectation, as an outbound trip must in general be matched to an inbound trip also on public 
transport if no cars are available (although the levels of car passenger travel by those in households 
without cars has already been shown earlier to be significant in some cases). The slight decline 
with increasing levels of car ownership is therefore likely to be a real effect, reflecting the ability to 
take public transport for only part of a larger daily travel pattern. 

The variations of activity rates with the level of household income in Fig. 6.2.5 (for Melbourne 
in 1978) show far less variation that the equivalent patterns as a function of household car 
ownership, and suggest that household income remains a more valuable base for the analysis of 
household travel propensities and activity levels than car ownership. The self selection of 
households with cars is already apparent from the car ownership discusions in earlier Sections, 
and these trends towards emphasising personal and lifecycle factors instead of car ownership 
variables is in tune with the fmdings in other countries (discussed later in Section 7). 

The activity rate levels continue to show a considerably better level of stability across sex, cities 
and age than the corresponding participation or standard trip rates. The importance of public 
transport activity rates (as a function of age) are that the expected levels of patronage would appear 
to be more readily projected from market penetration investigations corrected by a rough overall 
activity level for each age group than by more sophisticated techniques, yet would appear to offer 
quite a good level of medium term reliability. This should be examined and tested as one of the 
followups to the present report, and could perhaps best be done by carrying out a similar analysis 
to the present report on the more recent data sets, and fore- and back- casting the results of the 
implied cohort model which underlies this suggestion in the first place. 
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6.3. Travel Times and Purposes 

- A mid-day peak, when it occurs, may not be as well-served by public transport. 

The overall travel times by each mode are also useful to review, but the investigations of travel 
purposes was done for this study on the basis of aggregation over all modes: consequently the 
very fine detail of mode+purpose of travel disaggregation by age and sex was not pursued - there 
are limits on the levels to which these types of data can be stratified and still retain a reasonable 
degree of reliability. 

The emphasis of this section is on the types of time commitments made by public transport users 
when the travel. The travel purposes will therefore not be pursued in detail, as the data sets in use 
for this report are not sufficiently robust to take this further level of disaggregation. Certainly, 
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even the data presently available is likely to be of value to public transport operators when viewed 
from this personal travel perspective. The present mode of analysis is recommended for any 
systematic work done on the later 1980's datasets, where a greater degree of reliability at this level 
of disaggregation could perhaps be hoped for as a result of advances in survey methodology. 

The effects of being in a small town on the overall public transport usage and time patterns can be 
expected to be rather different from the larger metropolitan areas exemplified by Fig. 4.7(3). The 
patterns of time spent in work in small Cities showed marked drops in the time at work around 
noon. In Canberra (1975) - see Fig. 6.3(1) - mid-day demands for absence from work showed the 
lunchtime effect, although the time at school did not include a pronounced lunchtime peak for this 
key public transport travel purpose. The smaller city of Ballarat (Fig. 6.3(2» showed these 
lunchtime effects for the time spent in several travel-related activities, including school, medical, 
work and in the spent time eating having travelled to or from eating a meal. 

The Ballarat time exposure profIles in Fig. 6.3(3) for walking, bus passenger, car passenger, car 
driver and bicycles (coded largely as 'other' in Ballarat in 1970) show that the midday peak in 
presence at home (and absence from school, work etc) is not made up of public transport journeys, 
but to walking and bicycle traveL School bus travel does not cater at all for the midday trip home 
that evidently occurs in Ballarat. 

The overall characteristics of public and private transport are shown in Fig. 6.3(4), which covers 
the average one way time duration for a range of public and private modes of transport in 
Melbourne, as a function of both sex and household income leveL The overall pattern of all private 
modes taking less time for the average trip is not surprising: the regularity of the pattern for both 
sexes and all income levels is a little more worthy of note. Car passenger travel by males, when 
drven by a non-family member, appears to fall into the 'public transport' levels of average trip 
duration, as it is virtually a quasi-public transport mode for the people involved this is not so 
surprising: the similar durations of bicycle travel for males in the lowest income group suggests the 
use of bicycles (when used at all) are acting as a car or public transport substitute for this group. 

6.4. Exposure Profiles 

- The patterns of usage by the two sexes differ between the modes: trams show similar patterns, while buses do not. 

Buses and trains are not the only public transport modes in Australian cities. Trams are a 
distinctive public transport mode, and the characteristics of their use are worthy of special note at 
least for Melbourne, where there is a large network and substantial patronage. 
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The overall total exposure profiles of all tram patrons in Melbourne are shown in Fig. 6.4(1). The 
dominance of female patronage is very marked, and is in broad agreement with the Melbourne and 
Metropolitan Tramways Board Public Transport Study results (MMTB 1978) which found about 
an overall level of female patronage of about 60 per cent. (Further details are given by Andreassen 
and Donelly (1982), and are discussed in Section 8.1). The patterns of male and female usage are 
closely similar from the earliest hours of the morning and through both the morning and afternoon 
peak travel periods. This Figure shows both the shapes of the exposure profiles over the day and 
the relative magnitude of female and male travel exposure by tram. The characteristic late peaking 
of female patronage shows up only slightly in tram usage during the morning peak, but the overall 
patterns of demand are closely similar for the two sexes at all times of day. 
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This observation is directly confmned by the results of Fig. 6.4(2), where the travel time per 
person travelling is presented as a set of time usage profiles over the day. The travel time spent by 
all those reporting any tram usage is added up over each 1/4 h interval over the day, and then 
divided by the number of people who contributed to the tram travel time totals in at least one of 
these time intervals. This normalises out the differences between the levels of patronage, and 
demonstrates that the demand profiles for the two sexes are substantially identical. This Figure has 
been plotted with the vertical axis in units of minutes (per 1/4 h interval being implied), and 
therefore represents the distribution of tram travel time across the day for an 'average tram user'. 

Figure Fig. 6.4(2) could just as easily have been expressed in terms of the percentage of the total 
daily tram travel time spent travelling in each 1/4 h time interval. The conversion is achieved 
simply by dividing the vertical scale of the Figure presented by 15 (minutes) and multiplying by 
100 to obtain the same values as percentage of the time interval. The area under the plot will then 
add up to 100 per cent over the whole day, and the vertical scale can be interpreted as the 
probability that the 'average tram user' is actually on a tram at any particular time of day. 

This form of presentation has a number of benefits. The first is that it is a normalised display 
representing the time distribution of people actually using the mode over the day, which can 
therefore be compared directly with any similar plot for people in any other city (or indeed other 
mode). The second is that the differences in the distribution of time usage by active users of the 
two sexes (or indeed of different ages, if that is the preferred option) can be compared cleanly in a 
simple visual form. Fig. 6.4(2) pinpoints the slight shift in morning peak for males, and the close 
match between the male and female profiles over the day. 

Travel by school and scheduled bus is the key mode of transport for most of the younger age 
groups, and is particularly heavily used by females. To relate the travel demand and personal 
behaviour data deduced for this report in context, some data from the operator side are desirable. It 
is possible to deduce a profile of both patronage and capacity utilisation for bus usage from the 
1978 MMTB data. This is presented here as Fig. 6.4(3). The reasonably close match between 
'capacity' and 'patronage' is interesting, but the interpretation of the results is much improved by 
the addition of the Melbourne 1978 household interview-based travel time exposure profiles in 
Fig. 6.4(4), and the normalised travel time exposure details in Figs 6.4(5). 

The dual peaks introduced by the different female and male travel patterns are much more marked 
in Fig. 6.4(4), and it is clear that even males have two different morning peaks, one reinforcing the 
late (female) peak, and the other the early travel peak which is distinctive in male travel patterns of 
most types. Although these deductions could, with a little effort, be drawn from Fig. 6.4(4), the 
normalised plots of the same data in Fig. 6.4(5) make the same points far better, as the distorting 
influence on the relative vertical scales of the much larger number of female bus travellers has been 
removed. The match between the late morning male and female peaks in bus travel can be 
immediately and unerringly identified in Fig. 6.4(5). 

Rail transport is crucial to several sections of the community, and data from the Victorian Railways 
Authority (Vic Rail 1979) can be used to compute Fig. 6.4(6), which shows the patronage and 
capacity profiles for the Melbourne railway system in 1978. Once again, the results derived from 
this data set are closely comparable with those from the 1978 Melbourne Household Interview 
Survey. Melbourne has a large and well used network of railways, and it is of interest to compare 
these finding with those from Adelaide, which has a far smaller railway system. For easy 
comparison with the VicRail data, the utilisation profIles have been normalised to 100 per cent over 
the day. The overall time exposure profIles in Fig. 6.4(7) show the now-expected late morning 
peak usage by females, and the dominance of train travel by males. The normalised format used 
for Fig. 6.4(8) confmns that females comprise a slightly later peak, but provides no evidence for 
a second separate or earlier male peak. The greater concentration in time of train travel as against 
bus travel evidently has the effect of focussing the differing demands of the two sexes into an 
identical time period, and this competition may help to explain the lower patronage by females, 
who often have a greater choice of travel times available to them. 
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There is a close correspondence of the dual public transport peaks for the two sexes with the 
patterns of arrival time at work and departing from work, and the patterns of arrival at and 
departure from work in Adelaide are shown in Fig. 6.4(9). 

6.5. Taxis 

- The data shows taxis as a niche transport mode, and are used most by females and the low income groups 

Taxi usage is generally negligible in the overall travel demand patterns of a city, but the 
characteristics of the users of this mode are as important as for any other, especially as taxis are a 
residual public transport mode, to which one must have recourse when all mass transit provisions 
fail to deliver the service required. This normally occurs in the evenings and at unsocial hours, but 
taxis also have a part to play during the day. One of the signal limitations of a home interview 
survey basis for a transportation study is the difficulty of picking up visitors and their travel 
patterns. Patterns of taxi usage in the available home interview surveys are shown in Figs 
3.9(10, 13, 14, 16, 18, 21) and 3.13(3). The usage - such as it is, even on the large scale 
of some of these travel time exposure displays - is generally within business hours. Does this 
mean that taxis are mainly used by business users? 

The essentially city-resident basis for home interview surveys suggests that data from a home 
interview survey would underestimate business use due to visitors, but give a reasonable coverage 
of those who lived in the survey area and made use of taxis. It might be expected that visitors 
would make more use of taxis than residents, but the number of people making the long journeys 
involved are not large, and a substantial fraction would have been picked up by the household 
interviews at the place or establishment at which they were staying overnight - if indeed they 
stayed overnight. 

With these limitations in mind, the standard trip rates summarised in Table 6.5.1 and Fig. 
6.5(1) for travel by taxi make interesting reading. The units used for the Table were rounded to 
the nearest 0.1, thereby losing some of the finer detail, but the actual values obtained were used 
(unrounded) in the Figure. The highest level of standard trip rates by taxi in Melbourne expressed 
as a function of household income, is demonstrated by the unemployed at 0.05 trip/day/person. 
The rates for taxi travel for people in households with annual incomes of up to $10,000 is 0.03, 
and for households in both the range from $10-20,000 and for household income above $20,000 
is 0.02. Unemployed households are clearly heavy taxi users compared to employed households. 
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The relationship between taxi usage and household car ownership level reinforces the view that 
taxis as a mode of transport for the less well off. The standard person-based trip generation rates 
for taxi travel by people in households without cars are at least double - and sometimes a far higher 
multiple - of the rates for people in households with cars. The differences between households 
with one car and those with more than one car are comparatively small in most of the Australian 
cities, although in both Adelaide and Gosford the response levels from multiple car-owning 
households were so low that no reliable figure could be obtained for these households. 

The participation rates in taxi travel for women are nearly double the male participation rates at all 
levels of car ownership. The time involved and the activity rates do not differ significantly between 
the sexes, suggesting that taxis fulfil similar roles for both sexes for this population. Table 6.5.1 
summarises the participation rates obtained in a number of cities, as a function of sex and the level 
of household car ownership, and reinforces the cruder perspective afforded by the standard trip 
rates alone. Taxi use by city residents is clearly predominantly female. Both the male and female 
levels of participation in taxi use decline quickly with the level of household car ownership - but 
the predominance of female usage is almost universal. The significant participation rates by both 
males and females in households without cars lend credence to the view that taxis operate as an 
extension of public transport, and indeed have been treated in this way in this report. Better 
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catchment of visitor travel by taxi could reasonably be expected to alter this view - but at least the 
infonnation analysed here can be used to provide a more consistent view of the importance of taxis 
to the residents of a city than the other very limited data currently available. 

The trip activity rates in taxi usage are substantially lower than for most other modes of transport, 
which is not unduly surprising in view of the one-way nature of many taxi journeys. The activity 
rate must be regarded as being effectively a constant value of about 1.4 trips/day per taxi user over 
all the cities and both sexes (as the standard errors are typically around 0.4 the differences in rates 
in the Table cannot be established as being significant). 
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International 
• comparisons 

- Australia lies closer to the US in car access and use than Europe , but appears to be following trends from the US 

In this Section, the perspectives gained from the person-and time-oriented analyses of Australian 
cities are compared to some of the overseas findings in this general area. For New Zealand a full 
analysis has been done on the tapes supplied by the NZ National Roads Board for their 1979 
surveys over the whole of New Zealand, and so the comparisons can be more precise. For West 
Germany, the US and the UK only selected examples of analyses done in those countries for other 
purposes are brought out to provide a more consistent basis for evaluation of the apparent 
approximate behavioural regularities observed in the Australian results. ARRB contributed data 
from the present project to a major cross-country comparison study carried out under the aegis of 
the European Conference of Ministers of Transport (ECMT). The final ECMT report provides 
useful comparative bases for relating Australia to other countries such as France and the UK in 
particular (Webster et al. 1985). 

A number of results from international sources have been spread throughout this report to illustrate 
particular points as they arise. In this Section further results are given to fill out the framework 
within which Australians and Australian urban travel can be viewed. There appears to be a fairly 
steady progression from low levels of car ownership and income up the scale to near-saturation. 
The patterns of car ownership by income move through a fairly consistent set of stages, and any 
coss-sectional consideration of cities across the world also tends to show this pattern. Zahavi 
(1976) provides a good example in form of diagrams roughly comparable to those in Section 2.2 
(although the use of the average level of motorisation is used as a proxy for the income in Zahavi's 
diagrams). These are the probabilities of ownership of nil, one and two or more cars in cities 
ranging from Kuala Lumpur to the overall patterns for the US. In the lower income cities of 
Singapore in 1968 and Kuala Lumpur in 1973 household motorcycle ownership patterns were 
also important. 

7.1. New Zealand 

- Australia and New Zealand share very high levels of car travel as compared to the UK, France and Spain. 

New Zealand has undertaken several major national surveys of travel and exposure over the last 
ten years, but the data source most closely comparable to the household interview surveys on 
which this report is largely based is the 1978 National Travel Survey, which was supplied on 
magnetic tape by the NZ Roading Division of the Ministry of Works for this study. 

A direct comparison between Australian and NZ behaviour (as reported by the respective survey 
sampled households) may be drawn from a comparison between Figs 7.1(1) and 5.2(2), where the 
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participation rates in bicycle riding may be compared for New Zealand and Australian city 
dwellers. The overall pattern is of heavier participation by younger people. Male participation rates 
are generally higher than female at all ages, thereby reiterating the Australian pattern. The major 
differences are between the levels of participation by the young schoolchildren and the older 
households, and are far less marked in NZ. The overall level of usage is nearly an order of 
magnitude smaller than in Australia in the New Zealand survey as a whole. 

This example is the one where New Zealand appears to stand out in comparison with other 
countries (and particularly Australia) in the discussion and diagrams of Section 3.5. In other 
respects New Zealand is heavily motorised, and shares with Australia the highest car and 
motorised household generation rates in our comparisons to date. This, and other comparative 
findings, suggests that US NPTS data should be examined as a possible guide to the future for 
Australia, as mature-country levels of car ownership and access have been reached almost as 
quickly as in the US, and substantially faster than in most other countries. 

An earlier nationwide survey (restricted to interviews of people over 15 years of age) was carried 
out in 1976n7 (Toomath and White 1982), and shows (in annual mileage terms only) the 
dominance of male travel exposure over female as demonstrated by Fig. 7.1(2). Unfortunately this 
is an exposure measure restricted solely to drivers. However, it still offers a complementary 
perspective to driving exposure by age and sex in the nearest comparable country to Australia. Fig. 
7.1(3) offers at least a supplementary view in terms of the total daily weekday travel times incurred 
by males and females of different ages. The characteristic preponderance of male travel times over 
female is repeated - but the broadening of the definition to all forms of travel diminishes the 
differences between the male and female exposure measures shown in Toomath and White (1982), 
which were limited to car driving time alone. the importance of the car passenger mode to females 
is an important counterbalance to the purely 'car driver' viewpoints often taken in discussions of 
driver licencing and risk involvement 

7.2. West Germany 

- The Kontiv surveys provide an excellenJ basis for comparison. and car access increases total travel time. 

A recent investigation of data from West Berlin (Holzapfel 1986) shows a number of parallels with 
the present report. The person-travel and lifecycle orientation has been followed through (these 
aspects have been raised in Section 2.6), and a survey of 50,000 households in West Berlin has 
been examined in some detail. A few time exposure profiles are included in a form similar to those 
shown in several places in the present report, but based on specific finely partitioned lifecycle and 
age groupings alone. 

The overall comparisons with the finding for other countries are to be found in the summarised 
data that comprise the majority of Holzapfel's (1986) report. The total travel time/day for the whole 
surveyed population and the mobile fractions of these populations is shown in Fig. 7.2(1). A 
selection of four of the 43 groupings selected by Holzapfel has been made: the overall total 
population (to provide a bridge for comparisons with other surveys and other countries), young 
children of school age, unemployed married males of under 45 years of age, and single self
employed males. In each case those with and without cars in the household are treated separately. 
The influence of car availability is to increase daily travel time for all bar the schoolchildren. The 
travel time spent by unemployed younger males is at least equal to the average for the population as 
a whole, and should be compared with the overall results for the Melbourne unemployed (Fig. 
4.5(3». 

Holzapfel also lists the frequency of undertaking various forms of activity (education, work, 
shopping and recreation), and these are shown for the same groups as before as Fig. 7.2(2). 
Assuming a trip to such an activity is matched (at least approximately) by a return journey from the 
same activity, then the activity rates for travel can be estimated. Activity rates for travel to and from 
each such activity can be compared directly with the results from the Australian cities studied here. 
In all cases the presence of a car in an adult household increases the shopping, recreation and 
education activity levels observed. The significant levels of involvement of the unemployed 
Germans in education are worth noting as a social response to unemployment. 
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The best examples from West Germany are drawn from the person-oriented work of Brog and 
Kuffner (1981) and of Herz (1985). Both are based mainly on the continuing nationwide Kontiv 
survey and the mass of data that their regular application has made available in Germany for both 
town and country dwellers. The Kontiv survey has covered travel by everyone over ten years of 
age since 1976. The economically inactive groups of under 60 years of age who are neither 
housewives, schoolchildren nor apprentices are not included in Herz's analyses, thereby excluding 
the unemployed, students and early retirees. 

These and other similar limitations on a number of published Kontiv analyses are entirely 
appropriate for the special purposes of the particular study of the data, but mean that considerable 
care is needed when seeking comparable results, or assessing inter-country comparabilities. 
However, the large scale and the substantial element of empirical research in these large surveys 
has been fruitful in that valuable results of wider application have been obtained on the the patterns 
of non-response, and of incorrect and under-reported travel in responses obtained (Wermuth 
(1985a and b), Brog and Meyberg (1981) and Brog, Erl, Meyberg and Wermuth (1982)). 
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Herz shows that both female children and adults in employed households prefer to walk: and use 
public transport, rather than bicycle: very much the same behaviour as identified in Australian 
cities. Kontiv covers both urban and rural households, and thus can be used to obtain a well 
balanced view of travel demands and travel risk exposure patterns without the over-emphasis on 
metropolitan areas which is at present inescapable in Australia due to the lack of household travel 
data for the country as a whole. This coverage is exploited by Brog and Kuffner (1981), who 
show that the travel time exposure-corrected risks of travel by different ages and different modes 
of travel substantially alter the views normally taken of the relative risks of accidents for males and 
females, for bicycle and motorcycle users, and for the young and the elderly. Although Brog and 
Kuffner take special care to cover bicycle usage risks, the lower limit of user age was set rather 
high (at ten years of age), and clearly limits the effectiveness of these comparisons across a wider 
sphere. 

The total daily travel time averaged over the whole week, as a function of age and sex, is a useful 
basis for broad international comparisons, and Fig. 7 .2(3) shows such results for Germany in 
1975-7, the UK for 1975-76 and Sydney for 1981. Males travel more of the time than females in 
all three countries and the patterns of daily time with age are similar, although total travel times in 
the UK are longer for almost all groups than in West Germany: a difference that would be difficult 
to explain on the basis of the survey methodologies alone, as the West German approach could 
reasonably have been expected to have yielded larger amounts of time as a result of the care taken 
to track the early non-respondents and short trips. The high values obtained for Sydney probably 
also reflect the fact that Sydney is a single highly urbanised city, while the other two sets of data 
are for countries as a whole - with all of the rural and urban areas included. 

The close correspondence between male and females travel times appears to continue up to the age 
of about twenty in all three cases, although the access to motor vehicle driving licences takes effect 
from as early as 16 years of age in the UK (admittedly, only for mopeds). The distinctive gap 
between male and female travel time exposure in the economically active years from 25-45 yields 
female exposure times of about 70% of the male times over most of this range for all three 
examples. 
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7.3. The United States 

- US trends tend to lead Australia by some years, and lifecycle factors are increasing in importance. 

The car ownership trends in the US have classically given some lead to the likely developments in 
other countries such as Australia, and the detailed comparisons of the UK and the US carried out 
by Tanner (1981) have been discussed earlier on the basis of the saturation trends of numbers of 
cars per adult in the household as a function of income. Here the US lead is apparently indicative 
of Australian trends, but this is not taken further in this report beyond the suggestion that it would 
be well worth while pursuing on a cross-country comparative basis. 

The use of lifecyc1e categories in the US has been - until recently - the province of social survey 
and lifestyle investigators. The work: of Katona et al. (1981) on the University of Michigan Survey 
Research Center (UMSRC) 1969 US data was well in advance of many of the transport 
investigations, and contains useful lessons for the current work on areas of Australian interest The 
annual UMSRC consumer finance surveys have provided an invaluable basis for checking on the 
stability - or otherwise - of vehicle ownership and other travel-related characteristics of households 
by at least one of the possible lifecycle categorisations. Later work: by the Michigan group included 
more useful comparisons in terms of time usage (Juster and Stafford 1985). 

Juster and Stafford report both male and female employment participation rates by age and marital 
status. Other useful comparative values are also reported, such as the time usage in travel to and in 
course of work by these groups. Both married men and women showed significant drops (10-15 
per cent) in travel time to work over the period from 1965 (see Katona et al.) to 1975 (Juster and 
Stafford), with considerable increases (27 per cent) in work participation rates for married women 
over the decade. The overall US time usage patterns of males and females deduced by the 
University of Michigan for 1975 are given in Fig. 7.3(1), and provide a helpful comparison with 
the Australian data of about that date. 

UMSRC has carried out detailed national sample surveys on car ownership, time use and 
consumer expenditures for many decades, and the early 1960s information of car ownership and 
driver licence holding by sex and age reflect the kind of conditions observed many years later in 
Ireland and the UK (Lansing and Hendricks 1967), and offer a longitudinal picture of travel and 
individual activity development which has much to offer countries now largely retracing such US 
development patterns .. 

Exposure analyses of pedestrian behaviour have led some workers to extract some useful material 
from the US 1977 National Personal Transportation Survey (e.g. Knoblauch, Tobey and 
Shunaman 1983), which provides some direct comparisons with the travel time exposure patterns 
over the day for those choosing to walk. 

The US Government carries out a series of national transport surveys of considerable size and 
detail on a five-yearly schedule, and issues the entire data set within about 18-24 months of the 
completion of the survey (see COMSIS (1985), for the latest tapes to be issued). Some limited use 
has been made of these data for exposure studies, but little systematic examination to determine 
inter-country similarities or differences has yet been undertaken on this basis. However, the 
Survey Research Centre at the University of Michigan has been doing nationwide sample surveys 
on a broader front for a considerable time, and as a result some helpful perspectives are available 
from these surveys of consumer finances (Katona et al. 1981) and their later followups, which 
provide the additional assistance of a perspective of changes over time. 

Even as early as 1968, household lifecycle categories were in use in the consumer-durable oriented 
studies at Michigan. Fig. 7.3(2) shows the proportion of families at different lifecycle stages 
purchasing new and used cars, and highlights the effects of children, irrespective of marital status. 
The importance of used car purchases is far higher in families with children. The categories used 
by Katona et al. are not entirely compatible with those adopted here for the Australian data, but are 
inteIesting choices worthy of some discussion. TIle lifecycle stage is taken to be defined by the age 
of the family head being over or under 45 years of age. The subdivisions are by marital status, and 
the age of the youngest child (living at home). The age break is at six years of age (US school 
age). 
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The levels of car ownership in the US have long been some way ahead of the rest of the world in 
the movement towards a fully mature level of motorisation, and so the late 1960s data from the US 
are in general likely to be reasonably representative of considerably more recent times in other 
countries. The trend data for used and new car ownership over 1955/68 are therefore of greater 
interest than the nominal year would otherwise suggest. The one-car households are subdivided in 
Fig. 7.3(3) into those with one car, bought new, and those with one car, bought used. The relative 
importance of used cars declines with time, and the levels without cars at all shows only a gentle 
decline over the period. The fiscal relationships between lifecycle stage, numbers of cars owned, 
and the levels of overall car ownership are worth considering in an Australian context. Section 2.8 
of the present report includes some Australian results on vehicle stock values as a function of 
lifecycle stage of the household, and these are complemented by the US observations summarised 
in Fig. 7.3(3), for which there are no direct equivalents available for Australia as a whole. 
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The later Michigan work referred to (Juster and Stafford 1985) concentrated on the time usage 
aspects of household and personal behaviour, and examined the time uses both at home and at 
work for a national sample of adults of over 18 years of age. The travel components were also 
analysed by sex and age as well as purpose of travel. These two reports well document the 
contribution towards assessing the competition between travel and other time uses, and the relative 
valuation of the two, from a useful angle. Fig. 7.3(4) illustrates the changes in time usage by 
males and females that had been reached by 1975, and shows that even by that date the role typing 
of female travel demands (measured in terms of time spent) was still weighted against work travel 
and in favour of child care and goods and services. The data presented in these two reports provide 
a limited basis for comparison with Australian data presented earlier in this report. For a more 
detailed consideration the fiscal aspects of family expenditure and vehicle ownership, see Morris 
and Wigan (1979), and Morris and Lane (1984). For time usage patterns per se, see Wigan and 
Morris (1980) for further discussion of the issues involved. 

Hummon, Baker and Zemotel (1979) also undertook travel-oriented analyses of the 1975n6 
University of Michigan time usage survey (Juster and Stafford 1985), and checked to determine 
the importance of lifecycle factors in time usage and travel demand, with some success. The 
lifecycle categorisation adopted was quickly collapsed to three types of household (Head of 
household under 45 years of age, no children: All families with children: Head of household over 
45, no children) and showed up as the main factor in analyses of variance of total travel time 
expenditure and total household trip making. Direct regressions on travel time associated with 
particular types of activities showed that location of residence was the most important for work 
trips, household income for shopping trips, lifecycle stage and household income for both 
personal business and social and leisure journeys and lifecycle stage for organisation-related travel. 

Effective use of the 1977 US National Personal Transportation Study was made for exposure 
corrections for infants and children by Carsten and Weber (1981). They used passenger-kIn as the 
exposure measure, but took the profile over the time of day as well as the annual passenger-km per 
person by age of the person as a function of age. Figs 7.3(5, 6) show these two results drawn 
from Carsten and Weber, which show the differential exposures of males and females that we have 
observed for travel time exposure, clearly also applies to passenger-km in much the same manner. 
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The coincidence of the exposure levels between males and females up to driver licencing age, and 
the massive excess of travel exposure by males in the economically active age groups is similar to 
the Australian data already presented - but the convergence of exposure rates for the older retired 
age groups is not as marked as for the similar Australian values. The inclusion of non-drivers was 
the main objective of Carsten and Weber's work, and the results show that it is important to do so. 
The Australian fmdings discussed in Section 3.1 also confIrm the importance of taking due account 
of non-drivers, and indeed go further to underlining the importance of taking proper account of 
non-travellers. 

Individuallifecycle groups such as the elderly have been the subject of specific attention in the US, 
but the overall patterns of personal travel have not in general been treated systematically in a 
consistent manner as in the present report - rather a series of 'special problem groups' has been 
singled out for isolated treatment. These can be useful studies, but lose their full effectiveness by 
omitting the context and the comparable behaviour of related and unrelated groups in similar 
circumstances. 

Meyer (1981) examined the activity patterns of the elderly on the basis of a special survey done in 
Connecticut. The general patterns bear close comparison with the Australian findings discussed 
here, and add a locational variable. For example, the elderly living in the inner cities walk far more 
than those living in the suburbs or the country, which is where two-thirds of the elderly live in the 
US. Meyer's data are for a small city with little public transport. This lends further weight to the 
finding that the elderly travel as passengers very freely and, as a result, the driving licence status 
had little or no effect on the trips in this city (these findings may b~ compared to those 65+ years 
olds in households in Australia with 0, 1,2+ cars) but, more importantly, the Dial a Ride public 
transport service was little used by these groups, driving licence holders or not. Further 
comparisons between the driving licence holding and travel behaviour of the elderly in Uppsala 
(Sweden) and Toronto (Canada) are given by Meyer, and the trend to low licence holding by 
elderly women is reaffirmed. The major conclusion to be drawn for Australia from Meyer's work 
is that the concentration on travel by urban households needs to be corrected, especially for the 
elderly. 

A recent study by Kitamura and Kostyniuk (1986) has examined household (rather than personal) 
travel in Rochester, New York, US at the two ends of the period 1963n4. The definitions used for 
the 'lifecycle' categorisations were discussed earlier in Section 2.5, and are less demanding in the 
data for their specification than the original Oxford TSU categories - which initially mixed age 
structures and specific relationships (such as marriage or retirement) within a single scale - and 
reasonably comparable with the fundamental classifications adopted in this report. The general 
trends reported in their results are in fair accord with the indications drawn from the Australian 
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data. Kitamura and Kostyniuk concluded that the effects of increasingly widespread car ownership 
had now diluted the differentiation between the travel behaviour of households with different levels 
of car ownership to the extent that lifecycle stage had become the major explanatory factor in 
variations in travel behaviour between households. 

The 1983 NPTS contains some information on travel and transport usage by a broad lifecycle 
categorisation, and Fig. 7.3(7) shows the influence of lifecycle stage on the percentage of 
households without a motor vehicle, as a function of the number of adults in the household. The 
contention that non-traditional household structures (other than the nuclear family) are becoming 
important in transport analysis and also have special problems, is sustained by these results. Fig. 
2.3(1) shows the effect of the presence of children in Australian households raises the level of car 
ownership. The US data shown in Fig. 7.3(7) demonstrate that the presence of even a single adult 
in the household has an even more marked effect on access to motor vehicles. For households with 
two or more adults the presence of children cuts the percentage of carless households by at least 
half, but for single-adult households this effect comes into play only for children of school age. 
The presence of preschool childen leads to a reduction in the level of car ownership for single-adult 
households: a finding in accord with the poor economic position of single parent households with 
young children. 

7.4. The United Kingdom 

- UK used to follow Australia rather (hen lead, bw useful comparisons can be drawn as the data is much broader. 

The UK was one of the first countries to try to standardise the collection of travel survey data. The 
County Surveyors Society produced a standardised household Trip Rate Data Bank specification 
(LGORU 1975) which included and employment status-based household lifecycle categorisation. 
Subsequently the results of the large scale national Regional Highway Traffic Model (RHTM) 
were collated into a data bank by the UK Department of Transport (undated). These studies 
reiterated many of the pragmatic lessons relearned subsequently in other countries, but as the work 
was not widely known it had little effect beyond the UK. Time use data have become increasingly 
valuable in understanding and assessing travel constraint, demands and tastes. The historical 
perspective reported by Gershuny (1983) is a further source of practical comment on the problems 
of ensuring that data sources do not vanish undocumented into history - and also provides a clear 
description of the shifts in time usage trends that are now aparrent in most western nations. The 
importance of time use data has grown, and the more soundly statistically-based Social Science 
Research Council Time Use Survey of 1983/84 would have been of considerable assistance in 
many transport related areas, had the travel components been included as part of the survey! As 
choice of time usage and location becomes more important, and life style factors begin to overtake 
purely economic constraints on travel, location and activity choices, so too will rise the importance 
of time usage understanding. 

The BBC (1975) surveys of the use of time provide a useful basis for comparing the importance of 
travel time expenditures in the UK with the US and Australia. The US results in Fig. 7.3(4) show 
the trends over time, and the UK data provides an illustration (Fig. 7.4(2» of time usage over 
weekdays and weekends for summer and winter from a different perspective (Wigan 1984b). The 
relative importance of travel time and the key leisure activity (watching television) is given for three 
levels of socioeconomic importance. Category A is the higher level income group in the UK data 
set, B the middle income group, and C covers the operative 'working class' lifestyle. The travel 
time expenditures of the lower income group (C) tend to increase in the summer and decrease in 
the winter with a fairly evident trade-off with television viewing time, while the higher income 
groups show far less variation and dedicate far less time to watching television, with exception of 
Saturdays in winter. 

These trends are harbingers of probable lifestyle shifts as real income rises and people gain more 
options as to what to do with their time. A careful watching brief should be placed on weekend 
travel trends in the UK, and perhaps elsewhere as these trends may be more widespread. This is 
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reinforced by the observation that many UK (and indeed Australian) roads reach their busiest now 
at weekends. The influence of leisure trends, and in particular relaxation of the very restricted 
shopping hours in some States in Australia, can be expected to influence road capacity needs to a 
greater extent in future. 

There are numerous UK data sources on transport and activity behaviour, suitable for comparison 
purposes. The annual Nationwide Transportation Surveys are a valuable resource, not least for 
their continuing coverage of the non-urban population - a major shortfall of most of the Australian 
data sources to date. Car ownership and access profiles comparable to these Australian results can 
and have been drawn from the NTS. Fig. 7.4(1) (from Town (1980» shows the much greater 
importance of households without cars as a function of income. Fig 2.1(2) shows the UK 1975n6 
equivalent of the Australian 1978 national patterns of personal access to different numbers of cars 
(i.e. the number of cars in the household) as a function of age (Bates, Gunn and Roberts 1978). 
Once again, people without access to a car are considerably more numerous at all ages, but the 
tendency for this level to rise for older people is much more marked in the UK data. 

Some of the trends in licence holding in the UK at about the dates of the Australian surveys 
covered here are summarised in Figs 7.4(2, 3). The general pattern is similar to Australia, but at a 
lower level of penetration for both sexes. The cohort effects are apparent, as the 60-64 year old 
males of 1965 become the 65+ year old males of 1975, and there is even a steady rise in the cohort 
of 50-59 year old males by the time they reached 1975. The trends in female licence holding are 
even stronger, in that the same cohorts are still showing rising access to driving licences in the 
older age groups and are not remaining content to be without licences when elderly. 

The relationships between access to vehicles via licences and access via physical presence in the 
household requires continuing care, as the countries with a high level of licence holding saturation 
can take the two as being roughly synonymous - certainly for multiple-car households - while the 
very low levels of licence holding in some countries (often in specific age groups) requires 
separate treatment of the two forms of accessibility. Certainly, Australia and the US are - or were 
during 1965n 5 at least - less vulnerable to this form of misinterpretation of physical availability of 
a vehicle being assumed to be a potentially driveable (i.e. realistic) form of access or competition 
for access within the household. 

Other studies of various aspects of vehicle ownership, use and travel exposure appear in safety and 
other literature on time usage and marketing studies. Pedestrian examples include Chapman et al. 
(1982) in their behavioural study of pedestrian safety, where the profiles of pedestrian accidents 
over the day are given - but no information on the time profile of pedestrian time exposure in a 
comparable form - and the US work of Knoblauch et al. (1984), where such a profile is given as 
Fig. 7.4(4), which was derived by Asin (1980) from the 1977 NPTS). Goodwin and Hutchinson 
(1977) used National Travel Survey data for both the UK and The Netherlands to obtain some 
overall perspective on pedestrian risk exposure, and these data can be compared with the West 
German data by Brog and Kuffner (1981) from the Kontiv surveys. 

Studies have been carried out in the UK to examine the spatial stability of time usage and personal 
travel activity levels (Downes 1980). These show that the general patterns of small variations 
between people of different types in different locations is sustained when different locations are 
analysed, and both trips and travel time/person also show a similar degree of stability over 
households of different sizes. Unfortunately Downes' analyses of Reading in the UK are mainly 
based at the household rather than the person level, thereby limiting the degree of comparability of 
results beyond these observations. However, the finding that the mode-specific time and travel 
activity rates are stable beyond simply car usage is a valuable further piece of evidence that such 
stabilities may have wider relevance than a single city, mode or country. 

As in other countries, the first groups to take an active interest in time usage were the broadcasting 
survey workers. The competition between different forms of activity - and the potential to be 
listening to radio at the same time have long been matters of considerable importance to 
broadcasters: all the more so now that commercial criteria are increasingly applied. Fig. 7.4(5) 
shows the tradeoffs between the major recreational time use (watching television) and travel for the 
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three major socioeconomic groups in the community as a function of the day of week and season 
of the year. The higher socioeconomic groups (A,B) tend to watch less television and travel more 
at the weekends than the lower group (C), which in turn tends to travel more during the week. 
Such balanced assessments of different forms of activites will become more important as the 
discretion to choose becomes more widespread. The strong inclination of group C to travel less at 
weekends and watch more television suggests that lifestyle choices on a sociodemographic basis 
will be increasingly useful in the future when assessing the levels of travel at weekends in 
particular. 
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7.5. Ireland 

- Ireland shows the cohort effects of driving licences. andfits general trends in vehicle access followed over time. 

The patterns of vehicle licence holding and of participation in car driving for Ireland (Eire) (Feeney 
and Hynes 1985) make a useful comparison with the Australian results given earlier. The 
relationship between car ownership and household income shows the characteristic set of curves 
for the three major groups Fig. 7.5(1) a declining exponential for the non-car owning households, 
a rising hump for one-car households, and a rising exponential for 2+ car households. This pattern 
is in close accord with general UK vehicle ownership profiles, but less similar to the Australian 
patterns presented in earlier sections. Car licence holding shows an even more marked reduction 
for females, and a generally lower level at all ages. The peak is in the economically stable groups 
headed by the 31-50 years of age group, which, unlike Australia, displays far higher levels than 
the young driver age group (Fig. 7.5(2». 

The full picture is not clear until the levels of participation in actually driving cars are added in 
(Fig. 7.5(3». The low levels of car licence holding are seen to be translated into even lower car 
driving participation patterns. However, the young driver age groups display a very much higher 
level of participation given their level of licence holding. This is in accord with the generally high 
level of driving participation usually displayed by these age groups. 
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The delays in even starting to take up the licence training stage are clearly shown by the levels of 
Provisional licence holding by age and sex shown in Fig. 7.5(4), where females are heavily over
represented at all ages. The high levels of provisional licence holding by females of 31 years of age 
and over shows that these cohorts are beginning to take up the new opportunities for driving that 
are now available to them. Similar behaviour does not appear to be evident from the Australian data 
considered here. 

Special attention to the characteristics of travel by housewives has been given by Pickup (1981), 
largely based on the 1975n6 UK National Travel Survey, with some of the more important results 
from Banister (1978). 

7.6. Sweden 

- The rising imparlance of lifecycle factors in vehicle ownership and access is reinforced by Swedish findings. 

Recent Swedish studies by Jansson, Cardebring and Junghard (1986) have shown a strong trend 
towards saturation of vehicle ownership for males as a function of income, but a considerably 
greater level of income dependency of vehicle ownership for females, where a small change in 
personal income can lead to very substantial increases in vehicle ownership levels. This is a key 
issue for the future, which was identified by Jansson et al. taking a person-oriented viewpoint for 
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the analysis. This complements the approach adopted for the present report, and emphasises the 
need to consider person-travel more frequently in policy-oriented analysis and study rather more 
than the more traditional household basis for travel assessments and forecasting. The Swedish 
findings provide a useful complement to the Australian results presented here, and suggest that 
there may well be a broader common basis for the trends in vehicle access and usage by sex, as 
identified by this work on both Sweden and Australia. 

7.7. France 

- The French have followed a person-oriented approach longer than most other countries. and provide good insights. 

The best data sets for France are discussed by Johnston (1983) and Goddard (1978), and rely 
heavily on surveys and analyses by CETUR (1978) and SETRA (Undated). France has 
historically had very high levels of motorcycle, moped and bicycle usage, and a low age for 
driving licences. Most the the data available from CETUR are based on travel at the household 
level, and only a minority of the data is available in person-trip form. Several examples of French 
standard trip rates are given elsewhere in this report. They lie in the general range of values 
reported for other developed countries and cities. The major differences lie in the high level of two
wheeled vehicle use in France. This has been analysed by Johnston (1983) for the surveys from 
1966n5 reported by CETUR (1977), and found to be a substitute for public transport for the work 
trip - and to have been largely unaffected over 10-15 years for other travel purposes .. The standard 
trip rates rise steadily with car ownership level in all the cities: public transport, two wheeled 
vehicle usage and walking decline. These broad trends are reflected in France as much as 
elsewhere. 

More recent work on home-work movements by Coindet et al. (1983) provides a broad 
perspective on travel of this type. Their report includes Table 7.7.1, which summarises both the 
participation rates in acitvities other than the home-work movement in their trips between work and 
home, and the frequencies with which various types of activities are encompassed in these 
movements as a multipurpose trip. One of the major limitations of a purely cross-sectional 
approach to travel analysis is that such linkages are largely lost. The lack of this information is in 
part due to the limitations in the data collection procedures in the surveys themselves, where it is 
still rare for household transportation surveys to collect information on the relative frequencies of 
participation in activities which might not have been undertaken during the survey period by the 
individual. 

The major French research organisations active in the area of personal travel behaviour, vehcile 
ownership, mobility and demand are CETUR, SETRA and IRT, and these organisations have 
collaborated on a series of studies covering lifecycle (Bourgin 1978) and time budget (Godard 
1978) effects on transport demand and other activities, such as shopping (Orfeuil et al. 1979). A 
special large-scale survey of the Dijon area (Godard 1979) has formed a common basis for much 
of this work, and special attention has been paid to the mobility aspects of vehicle ownership and 
use in this city (A verous et al. 1979). 

The French work has a broad perspective and was the first to recognise the importance of the 
detailed effects of various transport factors on women. A verous et al. considered the joint effects 
on access to household vehicles of the numbers of driving licences and vehicles (Table 7.7.2) and 
some of the effects on women within such households (Table 7.7.3). The effects of the second 
driving licence are larger than the addition of a second vehicle to the household. This was 
associated with a slight reduction in the perceived level of access of household members to 
vehicles (partly as a result of household size effects). The influence of the second vehicle in 
households that already have two licences to drive is to equalise the use made of the vehicle for 
work - a contmnation of the priority given to the employment travel of the males. The examples 
drawn from the French work illustrate a common trend in travel access and travel behaviour, but 
address significant questions which have not yet been given substantial attention in many parts of 
Australia. The sociological and personal orientation of much of the French work is very much in 
step with the similar approaches in the UK and Australia, if not ahead of them, and continues to 
bear closer examination to illuminate local issues of importance elsewhere. 
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Applications 

- A better basis for viewing personal travel opportunities and patterns can be used in a wide range of applied ftelds. 

The direct application of this family of consistent perspectives on personal travel has already been 
made in several areas, although it is difficult to anticipate the further uses to which this overall 
material will be put. The format has been designed to permit technical and non-technical readers to 
gain an understanding of the relative importance of different aspects of vehicle ownership and use, 
and to gain some small perspective on some of the commonalties between people in different 
places and even countries. In spite of the long history of transport studies since the 1960s, there 
have been few attempts to make the data accessible and communicable outside the direct 
applications to forecasts of vehicle flow. The re-examination of this rich source of understanding 
from a personal travel standpoint quickly brings out the significance of non-travellers, the 
differential impacts on the two sexes, and the unexpected importance of what are often thought to 
be minority modes of travel - once the data are examined through the eyes of people of different 
ages. The relationships between the various activities that give rise to travel also have their impact, 
and this strand of the report is important in correcting the 'movement is all' view which might 
otherwise have been a tempting standpoint to take. 

The first and most direct application is to help to alter, or provide numerate confirmation of, the 
presuppositions of experts concerned with personal travel and vehicle access and ownership. 

The second is to bring together a set of data files and analysis procedures with an overall 
explanatory context that others may get back to. This is not an easy task, and some of the files so 
painfully recovered during the project have become unavailable, and others proved to be 
impossible to reconcile with the (limited) documentary descriptions when finally obtained. 
Information such as this is surprisingly fragile (see also Wigan 1985). 

Two examples serve to illustrate these problems. 

The tapes for the Darwin 1975 survey were obtained, and the missing documentation describing 
the fields of data on the records on that tape were recreated with the aid of one of the consultants 
who had been involved in the project some years before. Once the detailed checks had been made 
on the data on the tape and the interpretations specified in this ancilliary (and otherwise completely 
unavailable) documentation, it became clear that the tape and the codes and field positions specified 
by the documentation simply did not make sense. The initial 'explanation' was that the income data 
could have been rather less reliable and consistent than usual (as these fields were included in the 
ones giving anomalous results), but it soon became clear that the difficulties were more far 
reaching and the data could not be used reliably. 

The second problem was with some of the Tasmanian data files, where the physical master tapes 
of some of the older studies and the corresponding specifications received at ARRB eventually 
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proved not to match up with the materials listed as sent. The detailed examination of the physical 
tapes was delayed several months, and showed that the contents were not quite as expected and 
some files (and even possibly a tape) appeared to be missing or mislabelled in the ARRB system
by which time the precautionary backup master copies in Tasmania were no longer accessible as a 
suitable verification period had elapsed. 

Some of the specific applications already made of these types of results are now discussed. 

8.1. Safety and Exposure 

- Moving from incidence to exposure-based safety evaluation can be aided by the use of time profiles. 

The first application of these results to travel exposure corrections was by Cairoey (1986), who 
used the time exposure data for Melbourne in 1978 in Wigan (1984a) to assess the relative 
importance of accidents late at night. Cairoey showed that the massive increases in rates of 
incidence of several types of accidents at night, notably vehicle/object and vehicle-vehicle lateral 
cross-path impacts, might be viewed a little differently by the use of such time exposure 
information. 

The various measures available to assess exposure-corrected accident propensity are extensive. A 
wide range have been sought and a lesser number have proved to be both obtainable and usable. 
Exposure time on road by time of day is one of the measures which the present work provides in 
full measure, in terms of individuals, purposes, sex and age group for numerous Australian cities. 
This is a measure used by Knoblauch et al. (1983) for US pedestrian exposure rates, Jonah and 
Engel (1983) for Canadian pedestrian exposure assessments, and Andreassen and Donelly (1982) 
for Melbourne tram patrons. 

Andreassen and Donelly used patronage profiles deduced from unpublished Melbourne 
Metropolitan Tramways Board (MMTB) surveys to investigate possible relationships between 
exposure (measured by the number of patrons defined by the MMTB as using the trams at a 
particular time of day), and accidents. The profile of patronage and accidents deduced by 
Andreassen and Donelly is given as Fig. 8.1(1). The travel exposure time profile by time of day 
(and by sex) as deduced by this project from the 1978 household interview data is given as Fig. 
6.4(1). The general trends of the accident and occupancy profiles over the day are similar, but the 
overall patterns of travel across all of Melbourne are revealingly different when these additional 
results are considered. 

As mentioned in Section 4, on male/female differences, the heavy weighting of West em Australian 
traffic offences towards male drivers has drawn academic note by Kirkham and Landauer (1985), 
and to draw any conclusions at all, some measure of exposure was essential. The use of 
vehiclelkm driven was effectively the only option available, yet the exposure to enforcement is 
clearly related strongly to the time spent on travel on the road: a matter of some importance, as 
urban travel tends to be both slower and more heavily policed than rural travel. The initial steps 
taken by Carsten and Weber (1981) to make more effective use of household interview data 
opportunities, and the disadvantages of restricting attention to the driving population and to vehicle 
miles alone, were raised in the last section under the US experiences. Carsten and Weber also 
identified an increased relative exposure of children at weekends, which can be compared with the 
Sydney 1981 findings of the present Australian analyses. 

Pedestrian activities are a significant source of injury accidents, and the severity levels tend to be 
higher than for most other modes. Consequently pedestrian travel exposure is of some real 
potential importance in safety analysis. Reference to 'exposure-corrected risks' is made in 
Hendtlass (1985), but no details are given of the exposure base or data to which this refers. Fig. 
8.1(2) shows pedestrian travel time exposure profiles derived for Melbourne in 1978, and 
suggests that the time-corrected risk levels are highest in the off-peak periods during the day, and 
after the evening peak in the early and middle periods of the evening. Male and female exposure 
levels are remarkably similar across the whole day, and there is but a slight preponderance of 
female pedestrians. 
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The relative importance of the young in pedestrian travel exposure derived from the household 
interview definitions of over 400m is not evident from this particular diagram, but the ability to 
disaggregate these exposure propensities by age of person has already been demonstrated for 
Launceston in 1976 in Fig. 5.1(1). On the other side of the ledger, Fig. 8.1(3) shows the pattern 
of pedestrian accidents over the day, normalised as a percentage of the total number of accidents 
and is overlaid on the normalised exposure profiles, and contains results drawn from Hoque and 
Andreassen (1986). The basic time (and age) patterns of pedestrian accidents appear not to have 
changed greatly from those reported by Foldvary (1973; p.214) for the Victoria in 1961. 

The US national analyses provide a valuable comparison between the Australian and overseas 
experience, as a number of close parallels are immediately apparent. The US participation rates in 
walking by age of showed that very slightly more than half of the walkers were male - but that 
children of under 14 years of age were under represented in terms of their proportion of the 
population. The profiles of pedestrian activity reported over the day, and the pedestrian accident 
profiles for entire US differ sharply from the data for the large Australian city of Melbourne (which 
are discussed later, in Section 8). Some of this difference may be due to the broader geographical 
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and population density range scope of the US coverage, but little can be ascribed to the manner in 
which the US data has been manipulated to obtain the percentage distributions shown in Fig. 
7.4(4). Unlike Australian cities, (as can be seen from reviewing the figures in this Section, and 
those in Sections 3 and 5) there is a distinct difference between male and female pedestrian activity 
on the evenings, as there are essentially no significant differences evident between the overall 
walking participation profiles of the two sexes in Australia, but there is a pronounced 
predominance of male pedestrian activity in the evening apparent from the US data. 

The choice of index value on which to base exposure corrections has been a difficult decision for 
many workers. The most useful results of the Canadian work by Jonah and Engel are the ability to 
construct several different types of exposure correction factors from their pedestrian survey data. 
These include the numbers of trips, the population of the area, the distance covered, the duration of 
the travel, and the number of crossings of roads made. The duration (travel time exposure), the 
distance covered and the numbers of crossings all gave closely similar exposure-corrected risk 
profiles, while the numbers of trips and the population were substantially different from all but the 
25-64 year old age groups (Fig. 8.1(4». The age groups most strongly represented by walking are 
the younger age groups and the elderly. 

The trip distributions over the day by mode remain similar in most countries examined: the Parisian 
profiles are shown as Fig. 8.1(5), and the characteristic midday peak for French cities is 
pronounced only for car users. Cities do differ, but there are many regularities at the personal level 
nonetheless. The accident involvement rates for the young are of special importance, and is the 
subject of continued efforts to identify causes and remedial measures (Elliott 1985). The travel 
exposure and accident involvement of the five-to-licencing-age age group concentrate on the car 
passenger, pedestrian and bicycle travel modes, as these account for the major part of the accidents 
to this group. The heavy involvement of males in bicycle accidents is well established, and the 
male/female ratios of hospital admissions subsequent to road accidents (Royal Australasian College 
of Surgeons 1982; O'Connor 1982) provide an appropriate basis for examining exposure-related 
factors. 

Fig. 8.1(6) shows the average daily travel time spent by people in the five-to-licence-age age 
group, for those actually using the mode in question. The time spent in walking by those reporting 
any walking trips at all varies slightly over the various cities, but with little variation between the 
sexes. The car passenger travel for those reporting using the mode of travel tends to be higher 
than the norm in Canberra and in Sydney and longer than walking or cycling for those reporting 
such travel, but once again the differences between the sexes in each city are slight. Females tend 
to walk and ride as car passengers slightly longer than males, and males to cycle for a little longer 
than females. Overall, the travel time exposure of male and female participants in travel in each city 
by each mode are closely comparable. 
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The direct comparisons of male/female ratios of total daily modal travel time (Fig. 8.1(6», average 
time spent/day on each mode by a resident of the city, and hospital admissions as a result of road 
accidents are all surmnarised in Fig. 8.1(7). The total travel time/day spent on each mode has been 
distributed over the population of the appropriate sex in each city, irrespective of their having 
reporting travel by that mode or not, to obtain an overall travel time/resident. This is the expected 
amount of time that someone of pre-licence age would be exposed to travel by the specified mode 
on a weekday, if nothing was known about them other than their sex and age. This takes into 
account the widely differing participation rates in various modes by sex and age that have been 
reported earlier in this report, but it is surprising to see that for both car passengers and walkers 
that there is little variation from unity in the male/female ratios of these values. The differences in 
bicycle travel are substantial, with much higher exposure rates for males than females - in full 
accord with the patterns of accidents to cyclists. 
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The combination of these results emphasises that the major differences between males and females 
are the rates of participation in use of a travel mode, and that the differences - even in accident 
expectations - are substantially reduced once it it is known that the mode is used at all. 

The influence of age of road safety risks and administrative restrictions is substantial, yet the match 
between the mobility aspects of the people most critically affected - those around the motor vehicle 
licencing age - is but rarely seriously considered. The comparisons possible between the pre- and 
post- licence age groups in South Australia and in Victoria provide a useful comparison which 
could be used to provide a starting point for a balanced mobility/safety assessment of the effects of 
licence age restrictions. Fig. 8.1(8) shows that the patterns of all road accidents with age are 
shifted about 1.5 years earlier - matching precisely the difference between the South Australian 
licence age of 16 years and the Victorian of 17.75 years. The time exposure patterns are not very 
different, and it would appear that simply by placing the time use, participation and accident 
patterns of these age groups together a balanced assessment of the mobility and safety tradeoffs 
could be obtained, at least an an approximate level. This type of application would clearly add a 
useful and numerate balancing factor to the regulatory assessment process involved in restricting 
access to motor vehicles in the late teens. 

It is important that the transport perspective exemplified by this report should be applied to safety 
exposure analyses and their interpretation, and a project to pursue this direction could be mounted 
based on the 1986 Federal Office of Road Safety National Exposure Survey program. It should be 
noted that the distribution of driving times and types of individuals over different roao types, and 
the subsequent relationships with particular accident geometries (see, for example, Andreassan 
1985) would benefit only partially from this approach, as the home interview basis of the 
transportation surveys used for this report would have to be extended further to recover such 
detailed exposure propensities, however good the overall time/time of day exposure rates may be. 

The major asset offered by the recent 1986 ORS household survey is the extensive coverage of the 
smaller cities, and the supplementary survey numbers in areas of usually limited coverage as a 
result of several of the States adding their own resources to expand the household sample size in 
the appropriate parts of their territory. The single snapshot of the entire continent at one time will 
be extremely useful when it becomes available for use, as the problems encountered in the work 
covered by the present report due to the numerous detailed differences in survey and questionnaire 
delineation, operational execution, coding and phrasing will be less uncertain in their effect. In 
particular, the comparison between households of similar 'income' is likely to be considerably 
better than could otherwise be hoped for. This particular benefit has been realised in the series of 
National Transportation Studies recently initiated by the US on a regular five-yearly cycle (Asin 
1980; COMSIS 1985). 

8.2. Population Cohort-based Projections 

- Person-based information plus identified regularities make population cohort projection a workable and useful tool. 

The basic stratification approach to the estimation of trip rates for future travel requirements can 
now be seen to be in need of some fairly simple extensions for more effective application. The age 
dependencies of both participation and activity rates may be used as a base rate method to project 
the present behaviour of each population cohort over time. 

The second order effects of changes in behaviour with each cohort as time progresses may then be 
treated in more detail. The participation levels in travel of any kind tend to decline with age, even 
without income and car ownership level influences. These effects may alter over time as the 
circumstances of the elderly change, but the basic tendency of retired households to do smaller 
mileages and to retain their vehicles longer still appears to have been maintained under the 
approximately unchanged ratio of running to fixed costs accepted for car expenditure by the rest of 
the population over a considerable period. This is apparent from the family expenditure data in 
Morris and Wigan (1979), Morris and Lane (1984) and the National Accounts data examined by 
Wigan (1981b) . 
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Cohort methods would be capable of taking into account such effects as the differential take up of 
driving licences by males and females of different ages, and the underlying approximate 
regularities in trip activity rates and time expenditures can best be applied on a person basis: this is 
precisely the basis of cohort ageing methcxls of projection. 

8.3. Evaluation of Environmental Exposure to Traffic Noise 

- Exposure profiles provide an effective basis/or assessing noise impacts on different population age groups. 

The profiles of presence at home (and the probability of actually being at home at all) can be used 
to provide a practical weighting of traffic noise and interference effects. This was first applied to 
environmental evaluation in the UK in the mid-1970s as discussed in Section 7.4, and identified 
the need to obtain environmental exposure information not only for the home, but also while 
engaged in shopping, walking on the pavement (sidewalk) and when engaged in other activities, 
such as work. 
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The production of noise profiles over the day for traffic noise evaluation in Australia has mirrored 
the UK practice of assessing disturbance on the basis of the 90th percentile of the daily noise levels 
measured over the abbreviated IS-hour period from 6 a.m. to 12 p.m. as LlO(18 hour). 

The omission of the intervals when most people are at home, and the very different patterns of 
exposure by age and sex, are readily deduced from the analyses presented here. The further 
improvement and appropriate application of disturbance measures due to noise, air pollution or 
other time-specific environmental externalities of roads and traffic clearly could benefit from this 
combination of noise assessment, traffic forecasting and personal time exposure. 

To take best advantage of this style of approach, full 24-hour traffic, exposure and noise 
measurements are necessary. A suitable series of projects to investigate this approach further are 
those by the University of Queensland (Brown and Law 1977; Brown 1978 a,b,c and d). The 
surveys reported were restricted to about 60 households in each of a number of Australian cities, 
and therefore provide a useful guiae to check the comparability of these data sets and the 
considerably more extensive HIS materials in the same cities at roughly similar dates. 

Fig. 8.3(1) is derived from Brown (1978d), and summarises the survey results from the three 
major cities covered as a set of overlapping profiles of activities within and away from home over 
the day. The basic question posed by Brown and Law (1977) is whether exposure while asleep 
should be counted in measures of noise exposure. The evidence is mixed, but the ability to choose 
between the two different forms of exposure by taking the overall time/activity profiles is a step 
which leads to better focus by leading the analyses in the direction of personal exposure, rather 
than exposure of an empty dwelling. Fig. 8.3(2) examines the amount of time that people spend at 
home while awake: these results are the pooled findings· from the three Australian cities, and 
probably comprise a fair representation of the difference between being present at home awake, 
and being asleep at home. 

The steady increase in time spent at home awake by non-working males with age is quite marked, 
and the sudden effect of retirement age is equally obvious for both sexes. The time at home 
exposure results discussed earlier complement these smaller-scale survey findings, and provide a 
basis for assessing the relative significance of normative measures of exposure. The evidence on 
noise nuisance and disturbance is that there are different groups of the population who are more or 
less sensitive to noise nuisance, and the subdivision of the population into these groups is simply 
not possible on the basis of the current HIS data. 

8.4. Marketing of Modes to Given Groups 

- The participation rates and time profiles oj preferred travel are valUiJble market analysis tools for public transport 

The participation rate concept is particularly useful for analysis and identification of individual 
groups of travellers. The comparative stability of the activity rates of those using a travel mode 
emphasises the variations in participation on the day of travel as being the key issue. The use of 
public transport by different groups is substantially influenced by the geographic location of public 
transport and its service levels, but the regularities demonstrated by the various age groups and 
household types, regardless of area or even city, shows that special attention paid to different age 
groups and the differing needs of the two sexes may lend a useful supporting function to the 
marketing and targeting of services of various types and for various purposes. 

The interactions between household income, expenditure, car ownership levels and transport usage 
were highlighted in Section 6 in their application tto public transport. The combination of Family 
Expenditure Survey data and the continued synthesis of the personal patterns of travel participation 
and us~ clearly covers the market for public transport in a manner which could help to focus 
markeung efforts more closely. The counter-intuitive reversal of the patterns of participation and 
activity levels when analysis by car ownership and by household income levels show than a 
single-~mensional approach to this area is unlikely to be effective when medium term projections 
are required. 
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This personal dimension to travel is complementary to the spatially specific approaches, and the 
combination of the current state of the art in both can now be expected to offer practical assistance 
to public transport market analysts and planners. 

Transport is the result of people wising to participate in activities in different locations, and the 
further investigation of the competition for destinations is becoming important. Currently the 
'purposes of travel' for each trip are beginning to be a restriction on the ability to redirect transport 
analysis towards the root demands, and some examples are now given to show how these non
travel activities appear, even under these restrictions. 

Fig. 8.4(1) shows the overall time spent in non-travel activities in Brisbane (defined as being the 
intervals between trips). The average time/person in the sample gives the expectation that a random 
member of the population of a given age would be spending the relevant amount of time in the 
activity, while the time/active person represents the amount of time spent by those who were 
known to be participating. The widely divergent patterns of time spent at home as a function of age 
are readily understood, as the increasing time spent at home (by those known to spend time at 
home in the survey period) rises with age, while the overall average time declines. Older people 
tend to report travel somewhat less, and also to be away from home rather more. Both these effects 
lead to a decline in the overall expenditure of the average person of elderly years, yet a higher 
expenditure of time by those in that age group positively identified as being at home on the 
definition that had to be used as a result of the restrictions in the surveys concerned. 

The overall time expenditures for the average member of the population in Adelaide (Fig. 8.4(2» 
tend to rise with age for shopping, social, recreation and personal business activity. However, 
once attention is directed solely at those known to participate in these activties, the patterns change 
substantially. The prediction of expected time expenditures for a population at large leads to the 
steadily rising trends in Fig. 8.4(2), while the corrections to apply solely to those known to be 
participating in the activities concerned are shown in Fig. 8.4(3) (for Brisbane). Here the time 
spent in social and recreational activities can be seen to decline on a per active person basis: the 
opposite direction to the overall trend for the average person at each age. 

Fig. 8.4(4) shows the participation rates in spending time at shops, social and recreational and 
personal business purposes. Clearly the time spent in these activities is equally important, but the 
travel perspective does not normally take this into account. Fig. 8.4(5) summarises the two factors 
treated together for the personal business activity in Brisbane. The complement to the participation 
rates are the activity rates (i.e. the frequency of reporting participation in personal business by 
those who report this at least once on the survey day). These show the same stability as the trip 
activity rates, and the variation is taken up by the participation rates - once again in the same 
manne.r as the. travel patterns have heen demonstrating. However, the joint trends with the time 
spent at the activity show an very rough correspondance with the participation rate profiles, and the 
joint investigation of these two factors will be needed to be able to advance further with the market 
segmentation understanding that is hinted at by these interacting factors for the non-travel 
activities. 

The opposing perspectives, obtained by looking at the overall market and then at the actual active 
participants in that market demonstrate that the segmentation of travel markets by age, participation 
and activity levels can - and will - lead to rather different views in the assessment of the transport 
requirements and their nature. The length of time sperit in an activity and the frequency with which 
the activity is travelled to are both effective methods of segmenting public transport (and indeed 
private transport) analyses and projections. To date only the specialised activity surveys have 
provided the appropriate information on which to proceed further with this approach, but this is 
changing with better survey methods and in particular the assiduous tracing on non-respondents 
and non-travellers. 
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Data resources 

- HIS data is a valuable and perishable commodity , whose value rises with the level of accessibility to users. 

TIle collation, documentation and manipulation of the basic interview data into a comparable set of 
analyses with a coherent linking theme of personal travel characteristics has shown that, however 
freely available it might be stated that such data sources are claimed to be, the reality can be quite 
different. The basic data tapes can be unreadable, the documentation mismatched or unavailable, 
and the 'raw' data can tum out to be already manipulated, interpolated or otherwise smoothed. 

The basic objective of the correlation of comparable data sources in a documented format requires a 
slight but continuing level of supporting staff commitment if the fragile resource that these data sets 
comprise is to be maintained in a reliable and accessible format. Much of the necessary information 
required to resolve interpretation points can swiftly disappear, and even the magnetic tapes can 
become unreadable as a result of an inadequate frequency of copy refreshing by the computer tape 
storage centre. 

Now that compact optical discs offering 100-4000 Megabytes of permanent storage capacity are 
becoming economically available, the intrinsic fragility and vulnerability of magnetic tape and disc 
storage media can be overcome, and all of the supporting materials in terms of coding manuals, 
interviewers instructions and even many of the associated emphemera so necessary when going 
back to unit record level for reanalysis can easily be accommodated. The UK Social Science Data 
Archive moved to dual 'supermicros' (MicroVax II) in 1986, linked to both the emergent national 
and international X25-based distributed packet switching network services and to optical storage 
systems to overcome the intrinsic - and increasingly serious - problems of access to large sets of 
magnetic tapes, usually held in bulk storage, and vulnerable to dropouts over time. 

Links with reliable and economic packet-switched networks and, with low cost cOrIununications 
networks based on these systems can demonstrably ease both data transfers and sharing, and 
personal and professional interaction. This method for dealing with bulk data records and 
providing efficient low-cost selective access to them will be of increasing value to road, transport 
and planning organisations (Wigan 1984c), and has been found to be a preferred method of access 
by the UK Data Archive. These and other similar practical issues are discussed further in Wigan 
(1985). However, since 1985 the cost of mastering a read-only optical disc (either the emergent 5" 
CD ROM or 12" LaserVision formats, the latter now well-established current domestic and 
industrial training) has dropped considerably, and is now only of the order of a few thousand 
dollars for 800-4000 Megabytes of information, and the necessary CD ROM reading equipment 
has dropped to well under $10,000 in forms suitable for immediate use with an IBM PC, a DEC 
V AX system or an Apple Macintosh. Consequently it is not only desirable but genuinely cost
effective to create CD ROM or LaserVision masters of the mass data sets and their supporting 
documentation in this durable and now readily reproducible format, typically for between $15 and 
$100 a copy once the master has been created. 
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Once the fundamental barriers of storage integrity and access and transfer costs have been 
addressed, the key problems then become those of comparability of both the data specifications 
and codings over time and space. There are numerous examples of good intentions in both such 
directions falling in a heap as events and time move on. However the US Federal Highway 
Administration has built up a method of specifying, documenting, archiving and issuing 
nationwide transport survey (NPTS) data sets for the US, and have enlisted the active Data 
Requirements Committee (AIC03) of the Transportation Research Board as one of the means of 
obtaining and maintaining effective, active and continuing involvement by users and analysts of 
such data sources in the rolling process. The specifications adopted for the five-yearly NPTS 
series pay a great deal of attention to comparability over time of the questions and the response 
codings, although both of these have been slightly adjusted as the emphasis inevitably alters over 
the years. 

The specifications and coding manuals for the last two such surveys provide the benefit of nearly 
15 years of effort in this direction, and are well worth examination, and possibly emulation or 
international coordination initiatives (Asin 1980; COMSIS 1985) The international co-operative 
efforts of the University of Michigan Social Science Data Archive (through the ICSPR grouping 
of similar organisations in a number of nations, with active depositories in several countries 
including Australia), has been fairly effective for purely academic data exchanges and archiving of 
data sets from the highest to the the lowest quality of documentation and data cleanliness. The 
Social Science Data Archive at the Australian National University in Canberra is a corresponding 
member of the ICSPR. 

The utility of large data sets such as the collections of HIS surveys depends increasingly on the 
level of clear reduction and presentation of the information buried in them. Access to the unit 
record level data is essential if it is to be possible to go back and check on questions that were not 
anticipated in the original survey designs, but for even the first round analyses it is now important 
that the data be reduced to immediately usable information on the subjects of the survey. Greater 
attention to the production and readily retrievable storage of graphical and diagrammatic 
information is now .not only desirable but essential if the full value of the survey is to be realised -
especially by those who would not otherwise realise the existance, relevance, or potential utility of 
the results. 

In precisely this spirit, a companion technical manual to the present report has been prepared 
(Wigan 1987a), which contains the details of the programs used for the analysis: the graph plotting 
and typesetting file creation and execution procedures and details: the desktop typesetting and 
diagram production systems and conventions adopted; the PostScript procedures created to make 
efficient high quality perspective diagrams of multiple sets of travel time exposure data 
(exemplified by Fig. 9.1(1), which displays the travel time exposure as car passengers of elderly 
Brisbane residents of both sexes); the details of the techniques used to create a pictorial data base 
accessible by keyword search on the associated data records, and the details of automated slide 
shows that have been created from these pitcure libraries (which provide an efficient means of 
retireval and re-use of the diagrams therein) with speech and display support built in. 

The genuine value of the existing transport and household information data bases will only be 
realised when integrated graphics and analysis systems are set up on an integrated basis: this 
should now be undertaken for the large scale data sets involved in transport, as the word 'large' is 
no longer relevant when small personal computers can now handle several hundred megabytes of 
data with acceptable speed. An initial step should be to assess the graphics database oriented 
network analysis and planning systems such as EMME/2 (INRO 1985) and others of this ilk, as 
well as learning from geographic data base developments and applications in pavement and road 
management systems (see for example, Wigan 1987b). 
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Recommendations 

- MOilitoring requires regular NaJional surveys : rural residents need to be covered better: archive on optical media 

This analysis of mainly urban data has at many points showed up the differences between urban 
and rural dwellers, specific work on rural dwellers is therefore required. 

The expanded use of HIS data sets for trip generation estimates of specific land uses is clearly 
worthwhile, and should be pursued - but using the more recent information becoming available 
from the better quality (and more up to date) 1980's resurveys of households. 

Other areas of specific need are special studies of young people and the elderly, more details of 
activities within the destination points between trips, the frequencies of types of travel rather than 
the cross-sectional restrictions presently encountered, more seasonal and day-of-week variational 
understanding, and special attention to non-urban residents and to tourist and leisure travel 
characteristics. Analyses in conjunction with family expenditure information would substantially 
improve the quality and relevance of the policy insights, and should be pursued on at least a pilot 
basis. 

The use of Family Expenditure survey data in conjunction with personal travel information for 
transport data sources is now worthwhile, and should be undertaken on the basis of the 1986 
Family Expenditure Survey carried out by the Australian Bureau of Statistics. 

The personal-based approach to travel has demonstrated the effects of motor vehicle licencing age. 
One combination of the approaches of this report with accident involvement information has been 
illustrated in Section 8. These and others are worth pursuing to be able to balance mobility and 
safety factors on a more equitable numerate basis than is presently possible. 

The growth in interactive analytical capacity now suggests that these personal travel perspectives 
could be combined with network planning tools, and the available systems should be assessed for 
their possible contribution to such a step. 

Overall, the geographic data base work being done by land use planners, the pavement and road 
information systems now becoming active in many administrations, and the need for more 
responsive and environmentally and socially informative analysis of road and transport network 
proposals now justifies the initiation of work on pulling the best features of each into an 
appropriate exploratory, expository and planning aid for transport and road planners. 

The rapidly rising need to monitor changes to transport demand and markets now makes it 
desirable that personal travel propensities be included in the monitoring process. The value of a 
regularly-repeated National Travel Survey, as operated by the UK on an annual basis and the US 
on a five yearly cycle, should be seriously considered. Without sensible and regularly updated 
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indicators of this type it is difficult to see how the development of better balanced transport and 
road provisions over the next decade can be sustained, when the needs and expenditure patterns of 
the customers are not monitored adequately. 

As an example of the types of forecasting and estimation applications that can be built on the basic 
personal-travel orientation of the present report, one of the most effective uses of the values 
obtained for trip rates at the personal (and the household) would be to apply the Bayesian 
correction methods documented by Ben-Akiva and Atherton (1976) and Mahmassaui and Sinha 
(1981) to small local samples in the areas of interest to update and localise the overall values found 
here. 

The development of cohort projection methods for assessing participation in travel, activities and 
driving lkences is also worth while, as the technique can be kept simple and clear to understand, 
whilst still being capable of reproducing the effects observe.d: the. example of driving livence 
holding by sex and age is endorsed by the results present in the present report. 

The basic information from which this type of systematic review and numerate raw, processed and 
summary data can be created is expensive to obtain, vulnerable, and easily lost due to the disparate 
manner in which the essential components of the data and its descriptions are kept (if indeed they 
are kept). The means to capture this in a permanent and economic format on CD ROM (or WORM 
- Write Once Read Many - disc as an alternative) should now be exploited, and the necessary 
software to make the materials highly accessible should be created. 

The picture of Australian individuals and their travel characteristics has been placed in an initial 
international context, and it is evident that a good understanding of the regularities and general 
patterns and trends in Australian travel on this basis can be much improved by parallel work on 
other countries, as the disentangling of signficant trends and the anticipation of issues can be 
materially aided by the focussed attention and insight that this helps to achieve. The inherent 
limitations of the data and reliability of the findings of this initial attempt to obtain a coherent 
coverage of these areas have been mentioned frequently throughout this text, and it is likely that an 
up to date coverage of the fresh (and very much improved) cross-sectional travel and family 
expenditure surveys in Australia and elsewhere would be even more effective in enabling those 
concerned with transport and travel provision to draw the best from the available information to 
guide forward policies for services and facilities . 
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Summary 

It is not possible to summarise a document of this type in a few words without losing most of the 
significant information and findings, but the objectives should be restated to enable the reader to 
decide if this report has met its goals. The ancilliary materials available, which make the diagrams 
available as a pictorial data base and as free-running and interactive slideshows, should be 
consulted in the companion volume (Wigan 1987a) and be considered as part of this assessment 
as they form an intrinsic part of this report. 

This report has provided a person-oriented analysis and presentation of the travel behaviour and 
vehicle ownership characteristics of Australian households, with supporting information from 
several countries to widen the perspectives from several countries. These other countries include 
New Zealand, the UK, West Germany and the US. The importance of person-oriented analyses 
has been demonstrated by the ready application of the findings to safety, travel demand pattern and 
trip generation. The spread of results over time provides a fresh perspective on the nature of both 
the survey techniques used and changes in the travel demand environment. 

The social atlas of personal travel that this report provides can best be used in conjunction with a 
similar analysis (yet to be undertaken at the time of writing) of the 1986 travel exposure survey 
commissioned by the Commonwealth Department of Transport, which, with the supplementary 
coverage of country and non-urban areas, will fill a substantial gap in the appreciation of the 
demands on the road system. It is hoped that this report will aid those who analyse and report on 
their findings using the 1986 ORS data set. 

It is now time for research and policy analysts to raise their sights in terms of the reduction of the 
information that they use into an understandable form, and to widen the range of formats in which 
their results are made accessible. Graphics displays, guided interactive 'slide show' folios of 
immediately usable diagrams are but a few of the methods which must now become part of the 
analysts delivery procedures. Certainly the production of summary presentations in this or some 
equivalent form is likely to become an essential component of both teaching and of active numerate 
planning within a very few years. This report has made some efforts in this direction, but feedback 
and response is needed to ensure that such efforts by scarce analysts are guided and applied most 
effectively. 

The valuable reservoir of unit record level data that the HIS data sets comprise should be set up in 
LaserVision, CD ROM or WORM format with suitable interactive access software to ensure that 
the full value can be readily extracted from it (the UK Domesday book project gives a rough idea 
of the effectiveness of this general approach). 

The whole emphasis of this report has been to expand the available information on person travel 
rather than add to the available information on vehicle movements or the links between particular 
locations. People drive the whole transport system, and a better appreciation of their patterns of 
demand provides a necessary complement to the spatial distributions of travel and vehicle demand. 
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The small selection of the recommendations in Section 8 provides guidance for the next stage in 
understanding and informed action. Few of the recommendations could be executed by a single 
individual or group, and cooperation across many of the transport, safety, environmental, social, 
planning and geographical professional communities is sought and will be welcomed. 
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( Tables] 
Table 2.1.1 CAR OWNERSHIP LEVELS BY AUSTRALIAN 1975 NTS INCOME GROUP AND NUMBER 

OF ADULTS IN THE HOUSEHOLD. 

CITY I Adult 2 Adults 3 Adults 
pl+= 1/(I+exp(-[a+bIJ) a b a b a b 
Adelaide -0.67±.32 0.45±. IO -0.47±.34 0.62±.OS 0.59±.72 0.45±.13 
Adelaide 1977 H i.S. -1.64±.17 O.51±.O6 O.44±.16 052±.O4 O.66±.50 O.31±.O7 
Ballarat -1.24±.44 0.69±.16 -0.16±.55 0.64±.14 0.54±1.4 0.50±.26 
Brisbane -1.56±.30 0.74±.IO -0.S9±.30 0.63±.07 0.26±.63 0.42±.1l 
Geelong -2.0S±.52 0.95±.19 0.59±.45 0.45±.10 0.40±1.l 0.53±.21 
Gosford-Wyong -1.44±.45 O.72±.I S -0.06±.41 0.52±.IO l.53±1.5 0.21±.24 
Hobart -2.IO±.65 0.S2±.21 -0.64±.73 0.62±.16 -0.34±l.S 0.71±.40 
Launceston -1.01±.60 0.46±.IS -0.32±.77 0.67±.19 1.96±3.9 0.36±.63 
Melbourne -1.l4±.17 0.46±.05 -0.21±.20 0.52±.04 -0.33±.47 0.50±.OS 
Newcastle -1.61±.45 0.59±.14 -0. Il±.40 0.47±.09 l.S3±1.5 0.24±.24 
Perth -1.37±.47 0.65±.15 -0.29±.55 0.69±.13 1.42±1.7 0.4l±.29 
Sydney -1.I7±.20 0.41±.05 -0.74±.22 0.53±.04 0.07±.49 0.43±.OS 
Wollongong -1.35±.46 0.53±.14 -0.26±.45 0.47±.09 2.03±1.4 0.12±.21 
Australia -O.91±.O6 O.47±.O2 O.39±.O6 O.44±.OI 1.06±.17 O.3S±.03 

p2+= l/(I+exp(-[a+bI]) a b a b a b 
Adelaide -2.64±.40 0.24±.09 -3.14±.2S 0.44±.05 -2.71±.45 0.55±.07 
Adelaide Hi.S. 1978 -5 .64±.51 O.48±.O9 -3.19±.16 O.36±.O2 -1 .89±.28 O.30±.O4 
Ballarat -2.49±.50 0.14±.13 -3.51±.40 0.51±.07 -l.S5±.6S 0.40±.11 
Brisbane -2.60±.36 O.l3±.OS -3.61±.2S O.4S±.04 -2.22±.42 0.45±.06 
Australian Capital Territory -2.97±.S2 0.21±.l3 -2.72±.45 O.33±.06 -4.2l±1.4 O.64±.lS 
Geelong -2.64±.53 0.31±.I2 -3.04±.35 0.41±.06 -2.04±.67 0.47±.11 
Gold Coast -3.67±.73 0.33±.16 -3.46±.35 0.49±.06 -0.69±.54 0.26±.09 
Gosford-Wyong -2.Sl±.46 0.33±.13 -4.21±.46 0.55±.OS -1.95±.SI 0.36±.l3 
Hobart -2.40±.S2 0.57±.19 -3 .13±.57 0.42±.09 -2.75±1.0 0.5l±.15 
Launceston -3.17±.S5 0.33±.IS -3.36±.56 0.52±.09 -2.23±1.3 0.49±.20 
Newcastle -1.36±.53 -0.l3±.16 -3 .75±.42 0.4S±.07 -2.35±.76 0.4S±.12 
Melbourne -2.72±.25 0.17±.05 -3.71±.IS 0.51±.03 -2.S7±.33 0.53±.05 
Perth -2.93±.67 0.22±.15 -2.43±.35 0.37±.06 -2.0S±.79 0.4S±.12 
Sydney -2.03±.29 -0.01±.07 -3 .31±.22 0.39±.03 -2.14±.33 0.3S±.05 
Wollongong -1 .92±.59 -0.01±.15 -3 .60±.46 0.43±.07 -2.37±.74 0.41±.1l 
Australia -2.78±.O8 O.19±.O2 -3.18±.OS O.39±.OI -1.94±.O9 O.39±.OI 

Carslhhold = exp(a+bI) a b a b a b 
Adelaide -0.66±.77 0.12±.1l -0. Il±.64 0.07±.IO -0.09±.59 0.12±.OS 
Adelaide H.I.S. 1978 -O.62±.79 O.O3±.10 -O.40±.64 O.O8±.O8 O.O5±.54 O.O5±.O7 
Ballarat -0.67±.SO O.Il±.ll -0.60±.74 0.l3±.10 -0.30±.63 O.14±.09 
Brisbane -1.03±.S6 0.17±.12 -0.71±.76 0.14±.1l 0.17±.56 0.07±.OS 
Australian Capital Territory -0.35±.73 0.07±.11 -0.62±.75 0.13±.1l -1.66±.94 0.2S±.12 
Geelong no convergence 0.16±.65 O.OS±.IO 0.2l±.54 O.OS±.OS 
Gold Coast -0.50±.79 0.07±.12 -0.Z6±.67 0.09±.10 0.05±.56 O.IO±.OS 
Hobart -0.Sl±.S7 0.09±.l3 -0.20±.66 0.OS±.09 -0.54±.67 0.17±.09 
Gosford-Wyong -1 .16±.S6 0.20±.11 -0.45±.71 O.Il±.IO -0.33±.65 0. l3±.09 
Launceston -O.6O±.7S 0.09±.11 -0.57±.73 O.l3±.IO -0.62±.6S 0. IS±.09 
Melbourne -1.26±.90 0.20±.12 -0.52±.72 0.12±.10 -0.56±.6S 0.17±.09 
Newcastle -UO±.94 0.14±.l3 -0.29±.69 O.OS±.IO -0.49±.66 0.16±.09 
Perth no convergence -0.33±.6S 0.Il±.09 0.2S±.53 0.07±.OS 
Sydney -US±.lO 0.17±.01 0.51±.07 0.11±.09 -0.25±.16 0.12±.02 
Wollongong -l.OS±.96 0.12±.14 -0.27±.70 0.07±.10 -0.39±.66 · 0.14±.09 
Australia -O.92±.O7 O.16±.O8 -O.23±.OS O.08±.OI O.Ol±.O4 O.IO±.OI 

I = Income group index number as dermed in the 1978 NTS [Adelaide 1977 refers to the HIS data: all others are for NTS data] 
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AUSTRALIAN PERSONAL TRAVEL CHARACTERISTICS 

TABLE 2.5.1. LIFECYCLE CATEGORIES USED BY DIX et a1 . (1983) AT OXFORD TSU 

UFECYCLE 
GROUP CODE 

A 
B 
C 
D 
E 
F 
G 
H 

Description 

Young Adults, No children 
AcllIlL~ with Preschool children Only 
Adul ts With preschool And older children 
Adults with primary school children 
Adults with secondary school age children 
Families of adults, All of working age 
Adults of working age, No children 
Elderly persons 

Defmition 

Head of househo ld under 35 
Children only between 0-4 years 
Youngest child 0-4.+ another >= 5 
Youngest child 5-15 years 
Youngest 12-16 
Youngest> 16 
Head of household 35-64 (60 if female) 
Head of household> 65 (>60 if female) 

TABLE 2.5.2. MARKET IMPORTANCE OF KEY TRANSPORT ASPECTS BY LIFECYCLE GROUP 

CATEGORY Single Young Married+ Manied+ Married+ Older people 
OF Young Married PreSchool Schoolage Older ManiOO 

EXPENDITURE Adults No Children Children Children Ch ildren No Children 

Car Purchase High High Low 

Car Usage High 

Bicycle Purchase High 

Finance Good Good Poor PEAK Low 

Home PEAK 

TABLE 2.5.3 LIFECYCLE DEFINITIONS USED BY KITAMURA AND KOSTYNIUK (1986) BASED 
ON DETROIT IN 1969. 

HOUSEHOLD 
CHARACrERISTICS 

Male-Female Couple 

Age of Head of Household 

Pre.ence of Children 

Age of Youngest Child 

214 

- - - - - - - - - - - - - - - - Lifecycle Stage - - - - - - - - - - - --
I 2 3 4 5 6 7 

x x 

<45 <45 >=45 >=45 

x x x x 

<5 5-14 >=15 

- not used for this definition in all cases 
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AUSTRALIAN PERSONAL TRAVEL CHARACTERISTICS 

TABLE 2.5.4. RETIREMENT AND MARITAL STATUS BY AGE GROUP: NTS 1977-8 

AGE GROUP 

40-59 years old 

60-64 years old 

65+ years old 

Never Married 

15% 

51 

94 

Widowed 

10 

62 

85 

Now Married 

5 

39 

80 

TABLE 2.5.5 LIFECYCLE CATEGORIES USED FOR THIS AUSTRALIAN WORK 

LlFECYCLE Abbreviated 
INDEX Code- Specification Details 

Ch Children Only All in household < Licencing age 

2 YA Young Adults Only Licencing age to 25 years of age 

3 A Mature Adults Only 26 to 59 years of age 

4 AA All Adults 

5 E Elderly 60+ years of age 

6 YA+YC Young Adults and Young Children [Young Children: 4 to 11 years] 

7 YA+OC Young Adults and Older Children [Older Children: 11 to Licencing age] 

8 YA+C Young Adults and (both) Children 

9 A+YC Mature Adults and Young Children 

10 A+OC Mature Adults and Older Children 

11 A+C Mature Adults and (both) Children 

12 AA+YC All Adults and Younger Children 

13 AA+OC All Adults and Older Children 

14 AA+C All Adults and (both) Children 

15 E+AA Elderly and (any) Adult 

16 E+C Elderly and (any) Children 

17 E+AC Elderly and (any) Adult and (any) Children 

ALL All types of household 

• These codes are used in Fig. 2.5.2 
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AUSTRALIAN PERSONAL T RAVEL CHARACTERISTICS 

TABLE 2.6.1 SELECfED VARIMAX ROTATION FACTOR WEIGHTINGS FOR AUSTRALIAN CITIES 

FACTOR MAJOR FACTOR LOADINGS 

MOOD..J1Y 

City Dale (J2 Licences Employed Hlh income Cars 35-59 Lic.Age-25 65+ 

illS 
Adelaide 1977 44 0.8 0.7 0.7 0.6 0.5 0.3 -0.5 
Brisbane 1978 46 0.8 0.8 0.7 0.7 0.5 0.4 -0.5 
Canberra 1975 41 0.8 0.8 0.7 0.7 0.4 0.3 -0.3 
Gold Coast 1978 45 0.9 0.8 0.4 0.6 0.5 0.6 -0.2 
NTS 
ACT 1978 30 n/a 0.8 0.8 0.7 0.3 -0.3 
Adelaide 1978 47 n/a 0.9 0.7 0.6 0.5 0.3 
Ballarat 1978 43 n/a 0.7 0.8 0.7 0.4 0.4 -0.3 
Brisbane 1978 48 n/a 0.8 0.8 0.6 0.4 0.4 -0.4 
Geelong 1978 43 n/a 0.8 0.7 0.6 0.3 0.7 -0.4 
Gold Coast 1978 42 n/a 0.8 0.7 0.6 0 .3 0.7 -0.3 
Newcastle 1978 44 n/a 0.8 0.7 0.7 0.3 0.7 -0.4 
Perth 1978 46 n/a 0.8 0.9 0.6 0.4 0.4 -0.4 

SCHOOLAGE FAMILY 

City Date (J2 Bicycles 12-Lic.Age liJecycie Index • 5-11 35-59 

HIS 
Adelaide 1977 23 0.5 0.6 0.8 0.5 0.5 
Brisbane 1978 22 0.7 0.6 0.6 0 .6 0.4 
Canberra 1975 19 0.3 0.5 0.8 0.8 0.4 
Gold Coast 1978 25 0.2 0.6 0.6 0.6 0.4 
NTS 0-4 26-34 
ACT 1978 44 -0.4 0.5 -0.9 0.8 
Adelaide 1978 14 0.5 0.4 0.6 
Ballarat 1978 26 -0.3 0.4 0.9 -0.6 
Brisbane 1978 26 -0.4 0.4 -0.7 0.8 
Gold Coast 1978 26 0.5 1.0 0.3 -0.4 
Newcastle 1978 24 0.5 1.0 0.4 0.3 
Perth 1978 18 0.6 0.4 0.7 0.5 -0.5 

YOUNG FAMILY 

City Date (J2 26-34 0-4 5-1/ 35-59 

HIS 
Adelaide 1977 18 0.9 0.5 0.2 -0.5 
Brisbane 1978 18 1.0 0.5 0.3 -0.6 
Canberra 1975 18 -0.9 -0.2 0.0 0.7 
Gold Coast 1978 14 0.9 0.5 0.4 -0.2 
NTS Lic. Age-25 
ACT 1978 19 -0.3 -0.3 0.9 
Adelaide 1978 30 1.0 0.5 -0.6 
Ballarat 1978 26 0.9 0.3 -0.6 
Brisbane 1978 18 -0.3 -0.2 0 .9 
Gold Coast 1978 26 1.0 0.6 0.2 -0.5 
Newcastle 1978 24 1.0 0.5 0.4 0.3 
Perth 1978 24 1.0 0.6 -0.5 

• See Table 2.5.5 for specification 
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AUSTRALIAN PERSONAL TRAVEL CHARACfERISTICS 

TABLE 2.7.1 SCREENLINE BASED EVIDENCE OF TRIP UNDER-REPORTING IN AUSTRALIAN 
SURVEYS 

Location Date Public Transport Car Driver 
ALL Peak Offpeak Homebased Homebased Non-

Work/School 011...- Homebased 

Adelaide 1977 -28% -22 -36 -17 -31 -36 
Ballarat 1970 -u) 0 -14 -14 
Brisbane 1978 0 -10 .-60 
Canberra 1975 +3 0 -4 0 
Geelong 1970 -14 -18 -10 . -22 0 -33 -29 
Launceston 1976 -32 -45 -35 -52 -18 -52 -59 

TABLE 3.4.1 STANDARD HOUSEHOLD TRIP RATES BY MODE, CITY AND COUNTRY FOR ALL 
HOUSEHOLD TRAVEL 

COUNTRY Walk Bicycle Motor Car Car ALL Bus& ALL Public ALL AlL 
& CITY Cycle Driver P~nger CAR ThIn Transport Powered MODES 

AUSTRAUAN CITIES 
Adelaide 0.46 0.13 0.03 1.08 0.46 1.54 0 .19 0.23 1.78 3.14 
Ballarat 0.74 1.66 0 .72 2.38 0.18 0.21 2.59 3.64 
Brisbane 0.44 0.06 0.03 1.00 0.58 1.58 0.26 0.36 1.97 3.34 
Canberra 0.54 0.09 0.04 1.29 0 .79 3.08 0.29 0.31 3.39 3.93 
Gold Coast 0.54 0 .07 0.01 1.49 0.97 2.46 0 .10 0.11 2.57 3.31 
Gosford Wyong 0.97 1.45 0.70 2.15 0.33 0.43 2.65 3.67 
Launceston 0.59 0.02 0.02 1.89 0 .86 2.75 0 .34 0.38 3.13 3.75 
Melbourne 0.59 0 .05 0.01 1.44 0.59 2.03 0.25 0.40 2.36 3.13 
Newcastle 1.34 1.62 0.72 2.34 0.34 0.39 2 .75 4 .21 
Sydney 1.41 0.05 1.73 0.64 2.37 0.33 0.55 2.95 4.41 
WoUongong 1.19 1.54 0 .76 2.30 0.31 0.33 2 .71 3.97 

COUNTRIES * values drawn from Webster et al (1985) 
Australia 0.80 0.07 ,0.02 1.47 0.71 2.27 0 .27 0.34 2.62 3.68 
Britain * 0.79 0 .11 0.05 0.82 0.40 1.22 0.48 0.51 1.96 2.69 
France * 0.90 0.15 0.19 1.07 0 .37 1.44 0.27 0.33 2.14 3.05 
NewZealand 0.32 0 .01 0.05 1.87 0.64 2.51 0 .25 0.31 2 .87 3.24 
Spain * 0.51 0.57 1.12 

SYDNEY 
WeelcDays Only 1.41 0.05 1.73 0.64 2.37 0.33 0.55 2.95 4.41 
WeekEnds Only 0.62 0.06 1.27 1.03 2.30 0.13 0.20 2.52 3.15 
Sundays Only 0.49 0.06 1.02 0.97 1.99 0.04 0.09 2 .09 2.67 
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AUSTRALIAN PERSONAL TRAVEL CHARACTERISTICS 

TABLE 3.12.1 ADELAIDE 1977 HIS: SIGNIFICANT STANDARD HOUSEHOLD TRIP RATE DIFFERENCES 

218 

Life£ycle 
Index Description 

1 1 1 1 1 1 1 1 
1 2 3 4 5 6 7 8 9 0 1 2 3 4 567 

[1] Children 
f21 Young Adults 
[3] Mature adults 
[4] Both Adults 
[5] Elderly 
[6] Young Adults+Young Children 
[7] Young Adults +Old Children 
[8] Young Adults + Children 
[9] Mature Adults + Young Children 
[10] Mature Adults + Old Children 
[11] Mature Adults + Children 
[12] Both Adults + Young Children 
[13] Both Adults + Old Children 
[14] Both Adults + Children 
[15] Elderly + Adults 
[16] Elderly + Children 
[17] Elderly + Adults +Children 

- ... ... ... ... 
... 

-* 
-* 

* ... ... * * * * 
* ... 

* • • * * * * • 
... 

'" ... 
... 
... 

'" 
'" ... 

-'" 

... 

... 

... 

'" 

... 

'" 
'" 
'" ... 

'" 
'" 

Differences berween 
Standard Trip rales ... = O . 001 S i g . Lev c I 

TABLE 3.12.2 BRISBANE 1978 HIS: STANDARD HOUSEHOLD TRIP RATE DIFFERENCES 

Lif'ecycle 
Index Description 

III 1 1 1 1 1 
1 2 3 456 7 8 9 0 1 234 567 

[1] Children 
[2] Young Adults - ... '" '" 
[3] Mature adults '" 
[4] Both Adults - ... 
[5] Elderly - ...... 
[6] Young Adults+ Young Children 
[7] Young Adults +Old Children 
[8] Young Adults + Children 
[9] Mature Adults + Young Children 
[10] Mature Adults + Old Children 
[11] Mature Adults + Children 
[12] Both Adults + Young Children 
[13] Both Adults + Old Children 
[14] Both Adults + Children 
[15] Elderly + Adults 
[16] Elderly + Children 
[17] Elderly + Adults + Children 

... ... ... ... ... * ... 

* '" '" * 
* * 

* * * * * * * * 
* 
'" 
* 
* 

-'" * '" 
* 

-* 

Differences berween 
Standard Trip rales ... = O . 001 S i g . Level 
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AUSTRALIAN PERSONAL TRAVEL CHARACTERISTICS 

TABLE 3.12.3 CANBERRA 1975 HIS: STANDARD HOUSEHOLD TRIP RATE DIFFERENCES 

Lifecycle 
Index Description 

1111111 1 
1 234 5 6 7 8 9 0 1 234 567 

[1] Children 
[2] Young Adults 
[3] Mature adults 
[4] Both Adults 
[5] Elderly 
[6] Young Adults+Young Children 
[7] Young Adults +Old Children 
[8] Young Adults + Children 
[9] Mature Adults + Young Children 
[10] Mature Adults + Old Children 
[11] Mature Adults + Children 
[12] Both Adults + Young Children 
[13] Both Adults + Old Children 
[14] Both Adults + Children 
[15] Elderly + Adulls 
[16] Elderly + Children 
[17] Elderly + Adults + Children 

_. * • 

* 
-* 

• • • • • • * 
* * * * * * 

* * * 

* 
* 
* 

Differences between 
SlandardTrip rates • = O . 001 S j g . Level 

TABLE 3.13.1 UK 1978 NTS : PARTICIPATION RATES IN BUS USAGE BY AGE AND SEX 

ARRB SR 38,1987 

AGE 

0-4 
5-10 
11-15 
16-20 
21-29 
30-64 
65+ 
30-60 
60+ 

Male 

63% 
36 
25 
39 

44 

Female 

89 
43 

41 

Combined 

19 
17 
48 
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AUSTRALIAN PERSONAL TRAVEL CHARACTERISTICS 

TABLE 4.2.1 MOBILITY LEVELS IN AUSTRALIAN CITIES BY AGE AND SEX OF INDIVIDUAL 

CITY & Fraction of the age group reporting at· least OIIetrip on the survey day 
SEX 5-11 12-16 17-25 26-34 35-59 60-64 65+ All 

Adelaide 
Male 0.96 0.97 0.93 0.96 0.93 0.85 0.69 0.91 
Female 0.96 0.95 0.90 0.87 0.79 0.67 0.58 0.82 
All 0.96 0 .96 0.91 0.91 0.86 0.75 0.63 0 .87 
BaIarat 
Male 0.97 0.97 0.98 0.97 0.94 0.83 0.69 0.93 
Female 0.95 0.97 0.88 0.79 0.79 0.76 0.60 0.83 
All 0.96 0.97 0.92 0.88 0.86 0.79 0.63 0.88 
Brisbane 
Male 0.96 0.95 0.93 0.96 0.93 0.80 0.65 0 .91 
Female 0.96 0 .95 0.87 0.84 0.80 0.72 0.52 0.82 
All 0.96 0.96 0.90 0.90 0.86 0.76 0.57 0.87 
Canbm-.. 
Male 0.98 0.96 0.97 0.97 0.97 0.90 0.84 0.96 
Female 0.99 0.98 0.97 0.92 0.90 0.87 0.87 0.94 
All 0.99 0.97 0.97 0.95 0.93 0.89 0.86 0.95 
Gold Coast 
Male 0.83 0.88 0.89 0.94 0.90 0.89 0.73 0.87 
Female 0.83 0.86 0.88 0.88 0.79 0.73 0.63 0.79 
All 0.83 0.87 0.89 0.91 0.84 0.80 0.68 0 .83 
Gaiford-WyOllg 
Male 0.97 0.94 0.95 0.94 0.93 0.85 0.69 0.89 
Female 0.93 0.97 0.85 0.79 0.78 0.74 0.57 0.78 
All U.1}5 U.Y5 O.YU 0.86 0.8) 0.19 0.63 0.83 
LauncestOll 
Male 1.00 0.98 0.97 0.98 0.95 0.91 0.87 0.95 
Female 1.00 0.98 0.95 0.89 0.84 0.86 0.88 0.91 
All 1.00 0.98 0.96 0.94 0.89 0.88 0.88 0.93 
Melbourne 
Male 0.95 0.95 0.92 0.95 0.92 0.79 0.61 0.90 
Female 0.94 0.94 0.87 0.82 0.76 0.61 0.52 0.80 
All 0.95 0.95 0.89 0.89 0.84 0.70 0.56 0.85 
Newcastle 
Male 0.96 0.98 0.96 0.97 0.94 0.82 0.66 0.92 
Female 0.97 0.97 0.87 0.82 0.79 0.69 0.59 0.82 
All 0.97 0.98 0.91 0.89 0.86 0.75 0.62 0.87 
Sydney 
Male 0.86 0.84 0.76 0.82 0.81 0.77 0.67 0.80 
Female 0.86 0 .85 0.77 0.80 0.75 0.64 0.57 0.76 
All 0.86 0 .84 0.77 0.81 0.78 0.71 0.61 0.78 
Woollongong 
Male 0.97 0.96 0.95 0.95 0.96 0.89 0.63 0.94 
Female 0.96 0.97 0.87 0.82 0.79 0.71 0.59 0.84 
All 0.97 0.97 0.91 0.89 0.88 0.80 0.61 0.89 
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AUSTRALIAN PERSONAL TRAVEL CHARACTERISTICS 

TABLE 4.2.2 WEEKEND AND WEEKDAY MOBILITY LEVELS IN SYDNEY BY AGE AND SEX 
OF INDIVIDUAL 

Fraction or the age group reporting at least one trip on the survey day 
SEX 5·11 12·16 17·25 26·34 35·59 60-64 65+ All 

Weekdays only 

Male 0.86 0.84 0.76 0.82 0.81 0.77 0.67 0.80 
Female 0.86 0.85 0.77 0.80 0.75 0.64 0.57 0.76 
All 0.86 0.84 0.77 0.81 0.78 0.71 0.61 0.78 

Weekends only 

Male 0.73 0.74 0.70 0.77 0.71 0.63 0.54 0.71 
Female 0.73 0.70 0.70 0.74 0.65 0.53 0.43 0.66 
All 0.73 0.72 0.70 0.75 0.68 0.57 0.47 0.68 

Saturdays only 

Male 0.73 0.75 0.71 0.80 0.75 0.61 0.58 0.73 
Fern 0.74 0.74 0.71 0.78 0.71 0.56 0.41 0.69 
All 0.73 0.74 0.71 0.79 0.73 0.59 0.48 0.71 

Sundays only 

Male 0.72 0.72 0.70 0.74 0.67 0.64 0.50 0.68 
Female 0.72 0.67 0.69 0.69 0.59 0.50 0.44 0.63 
All 0.73 0.70 0.69 0.71 0.63 0.56 0.46 0.66 
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AUSTRALIAN PERSONAL TRAVEL CHARACTERISTICS 

TABLE 4.2.3 MELBOURNE 1978 HIS, SYDNEY 1981 HIS: MOBILITY LEVELS BY AGE, SEX AND 
HOUSEHOLD CAR OWNERSHIP LEVEL 

Fraction of the age group reporting at least one trip on the survey day 
SEX 5-11 12-16 17-25 26-34 35-59 60-64 65+ All 

MELBOURNE 1978 No CAR 

Male 0.99 0.95 0.88 0.89 0.87 0.75 0.66 0.85 
Female 0.91 0.90 o.tW 0.76 0.71 0.71 0.71 0.77 
All 0.93 0.92 0.84 0.82 0.79 0.73 0.69 0.81 

1 CAR 

Male 0.95 0.94 0.93 0.95 0.92 0.84 0.65 0.91 
Femalc 0.94 0.94 0.87 0.80 0.75 0.65 0.49 0.80 
All 0.94 0.94 0.90 0.88 0.84 0.74 0.57 0.85 

2+CARS 

Male 0.96 0.96 0.92 0.96 0.92 0.73 0.48 0.91 
Female 0.95 0.96 0.89 0.87 0.78 0.46 0.27 0.82 
All 0.96 0.96 0.90 0.91 0.85 0.60 0.36 0.87 

SYDNEY 1981 NO CAR 

Male 0.71 0.76 0.67 0.67 0.69 0.70 0.57 0.67 
Female 0.75 0.77 0.71 0.69 0.65 0.58 0.55 0.64 
AU 0.73 0.77 0.69 0.68 0.67 0.62 0.56 0.65 

1 CAR 

Male 0.85 0.86 0.78 0.83 0.81 0.79 0.73 O.IH 
Fcmale 0.85 0.82 0.78 0.79 0.73 0.68 0.60 0.76 
All 0.85 0.84 0.78 0.81 0.77 0.74 0.67 0.78 

2+CARS 

Male 0.89 0.84 0.76 0.82 0.82 0.70 0.60 0.81 
Female 0.89 0.88 0.78 0.83 0.79 0.63 0.50 0.81 
All 0.89 0.86 0.77 0.83 0.81 0.71 0.55 0.81 
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AUSTRALIAN PERSONAL TRAVEL CHARACTERISTICS 

TABLE 4.2.4 MELBOURNE 1978 HIS: MOBILITY LEVELS BY AGE, SEX AND HOUSEHOLD INCOME 

HOUSEHOLD Fraction of the age group reporting at least one trip on the survey day 
INCOME 5-11 12-16 17-25 26-34 35-59 60-64 65+ All 

Unemployed 

Male 0.83 1.00 0.90 1.00 0.72 0.81 0.72 0.8 1 
Female 0.86 0.92 0.75 0.79 0.81 0.77 0.73 0.78 
All 0.84 0.96 0.83 0.87 0.77 0.79 0.73 0.79 

$100-Ik p.a. 

Male 0.92 0.93 0.89 0.90 0.89 0.84 0.75 0.87 
Female 0.93 0.92 0.80 0.72 0.72 0.73 0.71 0.77 
All 0.93 0.92 0.84 0.80 0.80 0.77 0.73 0.81 

$10-20k p.a. 

Male 0.96 0.94 0.93 0.97 0.95 0.81 0.50 0.93 
Female 0.95 0.95 0.88 0.85 0.75 0.55 0.27 0.8 1 
All 0.95 0.95 0.90 0.9 1 0.86 0.69 0.37 0.87 

$20k+ p.a. 

Male 0.94 0.95 0.94 0.96 0.93 0.71 0.38 0.92 
Female 0.93 0.93 0.92 0.88 0.79 0.43 0.15 0.83 
All 0.93 0.94 0.93 0.92 0.86 0.58 0.24 0.87 

Unaru.wered 

Male 0.95 0.95 0.85 0.80 0.75 0.59 0 .50 0.80 
Female 0.96 0.95 0.88 0.87 0.83 0.69 0.52 0.85 
All 0.96 0.95 0.88 0.87 0.83 0.69 0.52 0.85 

TABLE 4.2.5 NEW ZEALAND 1978 HIS: MOBILITY LEVELS BY AGE AND SEX 

Fraction of the age group reporting at least one trip on the survey day 

S£x 5-14 15-19 20-39 40-64 65-99 All 

Male 0.79 0.84 0.94 0.89 0.53 0.85 
Female 0.84 0.83 0.81 0.73 0.39 0.75 

All 0.8 1 0.84 0.87 0.81 0.45 0.80 
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AUSTRALIAN PERSONAL TRAVEL CHARACTERISTICS 

TABLE 4.4.1 AUSTRALIAN CITIES 1970-78 HIS: HOME-BASED DAILY STANDARD lRIP RATES, 
ACTIVITY RATES AND PERCENTAGE PARTICIPATION RATES BY AGE AND SEX 

Standard Home-based 5-11 12 to Licence age 26-34 35-59 60-64 65+ All 
Person-trip Rates Licence age to 25 

Adelaide 1977 Male 1.20 1.28 1.41 1.43 1.34 1.14 0.89 1.29 
Adelaide 1977 Female 1.19 1.22 1.34 1.54 1.22 0.80 0.68 1.19 
Ballarat 1970 Male 1.50 1.46 1.92 2.00 1.92 1.45 1.06 1.69 
Ballarat 1970 Female 1.47 1.40 1.40 1.71 1.29 1.07 0.78 1.32 
Gold Coast 1978 Male 1.15 1.21 1.62 1.67 1.63 1.58 1.09 1.45 
Gold Coast 1978 Female 1.20 1.15 1.50 1.52 1.27 1.00 0.87 1.24 
Gosford 1974 Male 1.27 1.30 1.51 1.55 1.46 1.15 1.02 1.32 
Gosford 1974 Female 1.16 1.23 1.28 1.37 1.16 0.90 0.68 1.08 
LauncesLOn 1976 Male 1.42 1.33 1.76 1.70 1.65 1.49 1.22 1.55 
LaunceslOn 1976 Female 1.38 1.31 1.60 1.68 1.30 1.18 1.23 1.39 
Newcastle 1974 Male 1.25 1.41 1.66 1.55 1.53 1.19 0.90 1.43 
Newcastle 1974 Female 1.29 1.38 1.32 1.50 1.27 0.96 0.70 1.25 

Home-based Personal 5-11 12 to Licence age 26-34 35-59 60-64 65+ All 
Participation Rates Licence age to 25 

Adelaide 1977 Male 96.06% 96.87 91.87 95.17 91.89 84.:29 66.79 90.65 
Adelaide 1977 Female 96.23 94.26 88.90 86.08 78.67 66.1 7 56.91 81.53 
Ballarat 1970 Male 95.21 96.26 97.83 95.38 93.61 82.00 68.89 92.42 
Ballarat 1970 Female 94.29 94.86 86.17 79.00 77.27 75.00 58.43 81.40 
Gold Coast 1978 Male 81.30 87.55 87.68 93.10 88.95 86.08 71.34 85.39 
Gold Coast 1978 Female 82.79 85.32 87.08 87.42 78.20 70.09 62 .06 78.41 
Gosford 1974 Male 95.04 93.55 92.45 91.67 91.60 81.82 68.18 86.96 
Gosford 1974 Female 95.59 93.10 82.14 77.40 75.41 72.83 56.17 75.54 
Launceston 1976 Male 99.72 97.56 94.33 96.58 93.44 89.72 89.74 94.20 
Launceston 1976 Female 98.88 97.55 94.41 87.17 82.35 83.33 86.33 89.30 
Newcastle 1974 Male 95.27 97.95 95.38 95.74 92.73 79.79 65.41 91.60 
Newcastle 1974 Female 97.21 96.53 86.02 81.50 78.27 68.27 57.14 81.75 

Home-based person-trip 5-11 12 to Licence age 26-34 35-59 60-64 65+ All 
Activity Rates Licence age to 25 

Adelaide 1977 Male 1.25 1.32 1.54 1.51 1.46 1.36 1.33 1.42 
Adelaide 1977 Female 1.23 1.30 1.50 1.78 1.55 1.20 1.19 1.46 
Ballarat 1970 Male 1.58 1.51 1.96 2.10 2.05 1.77 1.53 1.83 
Ballarat 1970 Female 1.56 1.48 1.63 2.17 1.67 1.43 1.33 1.62 
Gold Coast 1978 Male 1.41 1.38 1.84 1.79 1.83 1.84 1.52 1.70 
Gold Coast 1978 Female 1.45 1.35 1.72 1.74 1.63 1.43 1.39 1.58 
Gosford 1974 Male 1.34 1.39 1.63 1.69 1.60 lAO 1.50 1.52 
Gosford 1974 Female 1.26 1.32 1.55 1.77 1.54 1.24 1.20 1.43 
Launceston 1976 Male 1.42 1.37 1.87 1.76 1.76 1.66 1.44 1.64 
Launceston 1976 Female 1.39 1.34 1.70 1.93 1.58 1.42 1.42 1.56 
Newcastle 1974 Male 1.31 1.44 1.75 1.62 1.65 1.49 1.37 1.56 
Newcastle 1974 Female 1.33 1.43 1.54 1.84 1.62 1.40 1.22 1.53 
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TABLE 4.5.1 ADELAlDE 1977 HIS, CANBERRA 1977 HIS: VARIATIONS IN PERSONAL DAlLY TRAVEL TIME 
ABOVE AND BELOW THE OVERALL MEANS, BY MODE AND HOUSEHOLD LIFECYCLE STAGE 

LIFECYCLE Car Car Driver& Car Driver Local Walking Bicycle 
GROUP paso;enger paso;enger Alone Bus 

Young Adults only + + + + 0 + + - 0 - + -
Mature Adults only + + + + + + + 0 

Both Adults + + + + + 0 + 
Elderly + + + + + 0 
Mature adults+ young children + + + - + + 
Mature adults+older children + - + 0 + -
Both adults+young children + + + + 0 - 0 
Both adults+older children + - 0 + + + 0 + 
Elderly+any adult + + - + 0 + 

Average travel time: min./day 43 40 57 41 48 50 53 64 24 25 24 29 

In each cell: [Canberra 1975 Adelaide 1977J . = no value + = above average - = below average o = average 
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TABLE 5.l.l MELBOURNE 1978 HIS: HIGHEST HOUSEHOLD AND PERSONAL TRAVEL 
PARTICIPATION RATES BY MODE, AGE OF PERSON, AND HOUSEHOLD LIFECYCLE 

CATEGORY. 

MODE OF Household participation rate Person participation rate Person participation rate 
TRANSPORT Lijecycle category Lijecycle category Age group 

Car Driver 90% 58 64 
Alone All Aduits+Older Children Mature adults 26-34 years 

Walking 74 36 59 
All Adults+Older Children MaJure adults+Older children 5-11 years 

Car Passenger+ 53 25 42 
Family Driver All Adults+Older Children MaJure Adults+Older Children 5-11 years 

Car Passengcr+ 40 17 14 
Non-family driver All Adults+Older Children Young Adults+Older Children 18-25 years 

Bicycle 19 5 13 
Elderly.children+Adult(s) Elderly+Older children 12-17 years 

Train 33 10 12 
All Adults+Older Children All adults 12-17 years 

Tram 23 13 11 
Young Adults+Older Children Young adulls 18-25 years 

Charter/School bus 11 4 11 
All Adults+Older Children MaJure adults+Older children 12-17 years 

Scheduled bus 33 14 10 
Elderly+Older children Elderly+Older children 12-17 years 

Taxi 8 33 2 
Young Adults+Older Children Young Adults+Older Children 18-25 years 

Motorcycle 6 3 1 
Young Adults+Older Children Young Adults+Older Children 18-25 years 
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TABLE 5.2.1 ADELAIDE 1977 HIS , ADELAIDE 1981 ACTIVITY SURVEY: WEIGHTED BICYCLE 
PARTICIPATION AND TRIP ACTIVITY RATES 

1981 NORTH EASTERN ADELAIDE ACTIVITY SURVEY 1977 ADELAIDE HIS 

Participation rate 12-15 18+ 12-15 16-25 

Weekdays 34.5 3.5 30.7 4.3 
Saturday 27.5 2.9 
Sunday 9.8 2.0 

Trip activity rate 

Weekdays 2.4 2.4 2.5 2.6 
Saturdays 2.6 1.9 
Sundays 2.4 1.6 

TABLE 5.2.2 SYDNEY 1981 HIS: BICYCLE PARTICIPATION, TRIP ACTIVITY RATES, DAILY 
EXPOSURE AND AVERAGE lRIP DURATION IN MINUTES BY AGE DAY OF WEEK AND SEX 

DAYS OF THE WEEK ALL PEOPLE MALES ONLY FEMALES ONLY 

Participation rate 12 to Licence Age 12 to Licence Age Licence Age 12 to 
Licence Age to 25 Licence Age to 25 to 25 Licence Age 

Weekdays 8.5 1.4 15.5 2.3 1.3 0.5 
Saturday 11.4 0.8 21.2 1.5 
Sunday 9.6 1.0 14.2 1.6 4.9 0.5 

Trip activity rate 

Weekdays 3.1 2.6 3.2 2.7 2.2 1.7 
Saturdays 3.0 2.4 3.0 2.6 
Sundays 2.7 2.1 2.9 2.1 2.3 2.3 

Daily travel time 

Weekdays 34 59 34 66 24 22 
Saturdays 43 52 44 56 
Sundays 38 22 42 20 25 30 

Average trip duration 

Weekdays 11 22 11 24 11 13 
Saturdays 10 14 15 21 10 15 
Sundays 14 10 15 9 11 13 
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TABLE 5.2.3 HOUSEHOLD AGE STRUCTURE IN FOUR AUSTRALIAN CITIES AS A PERCENT AGE 
OF EACH CITY 

AGE GROUP Adelaide 1977 Brisbane 1977 Canberra 1975 Gold Coast 1978 

0-4 17 19 23 11 
5-11 23 27 11 18 
12-Lic. Age 15 17 17 11 
Lic. Age-25 36 36 39 30 
26-34 28 29 40 19 
35-59 48 53 46 40 
60-64 11 10 5 12 
65+ 21 20 7 26 

Total households 4438 2297 2244 1983 

Italic denotes the WWEST % of the four cities Bold denotes the HIGHEST % of the four cities 

TABLE 5.3.1 SOUTH AUSTRALIA 1979 MOPED OWNER SURVEY: REPORTED EFFECTS OF MOPED 
OWNERSHIP ON TRAVEL 

MODE % with Current Access Increase No Change Decrease Stopped Using Not applicable (Not Stated) 

Bus (not stated) 5 55 11 11 7 (11) 
Car, utility etc 80 2 29 54 6 2 (7) 
Motorcycle 18 6 32 4 7 9 (42) 
Bicycle 48 2 33 14 20 3 (27) 
Foot (not stated) 5 49 27 5 2 (12) 
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TABLE 6.1.1 AUSlRALIAN CITIES 1978-81 HIS : PERSONAL WEEKDAY PARTICIPATION RATES IN 
PUBLIC lRANSPORT BY SEX AND THE NUMBER OF CARS IN THE HOUSEHOLD 

CIlY& No cars One car Two or more cars 
SURVEY DATE Males Females Males Females Males Females 

Sydney 1981 

Train 17.5 13.6 12.0 9.4 8.0 7.8 
Government bus 17.8 18.8 7.1 9.7 3.9 5.3 
Private bus 10.3 11.1 5.3 8.1 5.3 7.3 
Government school bus · 0.3 0.4 0.8 0.9 0.7 1.2 
Private school bus 0.9 0.5 1.8 1.9 2.7 3.2 
Ferry 0.9 D.7 0.8 0.8 0.5 0.4 

Brisbane 1978 

Train 12.3 5.9 6.6 5.1 5.1 4.2 
Bus 26.4 27.3 10.6 15.4 6.6 12.0 
Special school bus 0.8 0.9 1.9 2.1 2.3 2.5 
Express bus 0.4 0.0 0.3 0.1 0.2 0.1 

Melbourne 1978 

Train 12.1 7.7 7.8 6.3 5.5 5.7 
Tram 13.1 14.6 4.3 6.7 3.3 3.9 
Bus 10.8 12.8 3.9 7.5 2.3 4.3 
School bus 1.5 2.2 2.3 2.2 2.1 2.5 

TABLE 6.2.1 AUSlRALIAN CITIES 1978-81 HIS: ACTIVITY RATES IN PUBLIC lRANSPORT BY SEX 
AND THE NUMBER OF CARS IN THE HOUSEHOLD 

CIlY& 
SURVEY DATE 

Sydney 1981 

Train 
Government bus 
Private bus 
Government school bus 
Private school bus 
Ferry 

Briibane 1978 

Train 
Bus 
Special school bus 

Melbourne 1978 

Train 
Tram 
Bus 
School&charter bus 
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No cars 
Males Females 

2.17 2.07 
2.18 2.18 
1.90 1.89 
1.20 1.33 
1.88 1.60 
1.83 1.74 

1.97 1.67 
2.11 2.06 
2.00 2.00 

2.00 1.94 
2.11 2.25 
1.89 1.81 
2.15 1.94 

One car Two or more cars 
Males Females Males Females 

2.17 2.02 2.08 l.99 
1.99 1.95 1.92 1.87 
1.80 1.76 1.72 1.73 
l.44 1.51 l.52 1.45 
l.78 l.76 l.70 1.70 
1.74 l.72 1.78 1.78 

l.87 l.71 1.85 1.70 
l.73 l.82 1.58 1.69 
l.68 1.66 l.64 1.56 

2.04 l.83 l.98 1.88 
1.82 l.85 2.00 1.93 
l.79 l.68 l.64 1.75 
l.84 1.84 l.82 l.90 
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TABLE 6.5.1 AUSTRALIAN CITIES: PERSONAL TAXI PARTICIPATION AND ACTIVITY RATES BY SEX 
AND LEVEL OF HOUSEHOLD CAR OWNERSHIP. 

CITY & Males Females 
SURVEY DATE No cars One car Two or more cars No cars One car Two or more cars 

Adelaide 1977 3.2(1 .7)* 0.5(1 .7) 0.3(1.5) 3.8(1 .6) 1.7(1.7) 0.4(1 .2) 
Ballarat 1970 3.9(1 .4) 0.8(1.6) 6.5(1.4) 2.8(1.2) 1.5(1.3) 
Brisbane 1978 6.8(1 .6) 1.1(1.4) 0.6(1.2) 11 .3(1.5) 2.7(1.3) 1.8(1 .6) 
\.Jlllberra 197.') ()Ji(l.3) 0.4(1.2) 0.1(1.4) R.7(1.5) O.R(I .6) 0.(,(1.2) 
Gold Coast 1978 0.9(1.3) 1.9(1 .4) 
Gosford-Wyong 1970 6.7(1.4) 1.0(1.3) 6.9(1 .1) 1.4(1 .1) 
Launceston 1976 6.0(15) 1.4(1 .1) 0.8(1.1) 9.8(1.5) 3.7(1.4) 1.6(1.3 ) 
Melbourne 1978 2.6(1 .8) 0.8(1 .4) 0.4(1.5) 4.6(1.4) 1.3(1.3) 0.7(1.4) 
Newcastle 1974 4.3(1.3) 0.8(1.4) 0.2(1.3) 4.7(1.5) 2.1(1 .2) 1.7(1.2) 
Sydney (Weekday) 1981 5.3(1 .4) 1.5(1.4) 1.0(1.4) 5.9(1.4) 2.2(1.4) 1.3(1.4 ) 
Sydney (Weekend) 1981 5.2(1.3) 1.0(1.4) 0.8(1.1) 5.6(1.5) 1.5(1.4) 0.8(1 .2) 
Wollongong 1974 4.8(1.3) 1.0(1.3) 1.4(1 .1) 4.5(1.4) 1.9(1.2) 1.4(1 .2) 

• Participation rate Vrip activity rale) 

TABLE 7.7.1 DIJON, FRANCE 1977-8 MOBILITY SURVEY: PARTICIPATION IN SECONDARY 
ACTIVITIES IN TRAVEL BETWEEN HOME AND WORK 

TYPE OF Percentage participating at given frequencies 
ACI1VI1Y Sex % Participation • lIday 24iweek lIweek 2·41month l · /month 

Shopping Male 44 (49) 5 26 34 21 14 
Female 40(76) 3 8 22 36 30 

Visit Friends Male/Female 17 /(24) 27 46 20 6 

Visit Relatives Male/Female 18/(26) 17 29 30 10 14 

Personal Business Male/Femaie 20/(29) 55 34 8 

Serve Passenger Male/Femaie 15/(21) 80 26 12 5 26 

"Italics denote % of mobiles Source: Derivedfrom Coindet et aI. (1983) 
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TABLE 7.7.2 DIlON, FRANCE 1977-8 MOBILITY SURVEY: PERCENTAGES OF PEOPLE IN THE 
HOUSEHOLD WHO REGARD THEMSELVES AS HAVING ACCESS TO A MOTOR 

VEHICLE, BY AGE OF HOUSEHOLD HEAD 

VEIllCLES & LICENCES 
IN TIlE HOUSEHOLD 

o Vehicles 
1 Vehicle 1 Licence 
1 Vehicle 2 Licences 
2 Vehicles 2 Licences 

Age or the head or the ramily 
2S-34 3S-44 4S-SS 

3 
25 
37 
36 

5 
28 
36 
30 

11 
42 
25 
22 

Source: Derivedfrom Averous el aI. (1979) 

TABLE 7.7.3 DIJON, FRANCE 1977-8 MOBILITY SURVEY: THE EFFECTS ON USAGE FOR WORK AND 
NON-WORK PURPOSES BY LICENCE HOLDERS AS A FUNCTION OF SEX AND THE 

NUMBER OF VEHICLES 

VEIllCLES & LICENCES Employed Employed Nor 
IN THE HOUSEHOLD Sex Using the vehicle to work NOT using the vehicle to work Employed 

1 Vehicle 2 Licences Males 
Females 

2 Vehicles 2 Licences Males 
Females 
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75 
33 

87 
93 

74 
55 

30 
83 

67 

96 

Source: DerivedfromAverous el aI. (1979) 
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(~ _________ A~p~p~e_n_d_i_x_A~J 

Prograllls and specifications 
of analysis procedures with 

city-specific requirelllents 

AI. Programs for Analysis. 

The details of the usage of the person-time analysis programs developed for the Vehicle Ownership 
and Use project (P380) are given here, with examples of the specific data files and processing 
requirements to produce analyses, plots of variations of various parameters over the day and 
typesetter output for the Exposure Data Sets as stored at the end of the project. 

There are four different Exposure analysis programs maintained on the ARRB Cyber system, all 
perfonning the same tasks and producing essentially the same output. 

(1) EXPALL - Runs on all cities studied, bar the Sydney 1981 and Melbourne 
1979 datasets 

(2) EXPMB - Runs only on the Melbourne 1979 dataset: time is in decimal 
units instead of military times (as for all others). 

(3) EXPSYD - Runs only on the 1981 Sydney dataset. Alphanumerics are 
used for the fields (Person Number and Sex) instead of numbers 

(4) EXPNZ - This program runs only on the New Zealand files. The only 
difference is that no personal ages were recorded, and so the NZ-coded 

Age Groups must be used. 

To execute the person time/activity analysis programs for a particular city, two different 
specification files must be constructed to define the particular city data structures, and the exact 
outputs required. It is essential at this point to identify the analysis options required. These are as 
follows: 

(1) Exposure times, 

(2) Time/Person per 15 min interval, 

(3) Time/Person over the 15 min intervals over the day, 

(4) Time /People in the whole sample, 

(5) Participation as a percentage of the people in the whole sample, 
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(6) Travel times by Purpose travelled To, 

(7) Travel time by Purpose travelled From, and 

(8) Time spent in executing a particular activity (i.e. the Purpose of the 
travel To, or of the travel From, or the Activity At the activity location 
concerned). 

A2. Data Sources Used. 

The selections made for the present report are unlikely to fully satisfy any particular user group, as 
the level of attention to the particular cities or other aspeCtS of their inLeresL ill travel behaviour and 
system utilisation are unlikely to be more than approached by a broad coverage such as that given 
here. The full records of the basic data files, the manipulated person-travel files created for the 
types of analysis presented in this report, and the tools to enable others to readily reproduce these 
forms of output in tabular, typeset and diagrammatic formats have been included in the companion 
volume (Wigan 1987a) in recognition of these requirements. Unless the effort required to 
undertake tailored analysis had been reduced in this way, the utility of the overall project and this 
particular report in particular would have been much reduced. 

The basic raw data files from which the person-file tapes were created are as follows: 

Cib: Dab: Home Interviews Commeo:ial Yehicle'! ARRBTape JD 

Adelaide 1965 HIS UTI05 
CVS UTI25 

1977 HIS UT319 
CVS UT327 

Ballarat 1970 HIS UT479/AR843 
Brisbane 1978 HIS AR663/AR377 
Canberra 1975 HIS UT495/AR838 
Darwin 1975 HIS UT452/AR978 
Geelong 1970 HIS UT321/AR843 
Gold Coast 1978 HIS UT399/AR656 
Gosford-Wyong 1974 HIS UT313/AR683 
Hobart" 1966 HIS AR 1 020/UT590(?) 
Launceston" 1967 HIS UTI18 

1976 HIS UT453/AR1021 (?) 
CVS UT327 

Melbourne 1964 HIS UT397 
CVS UT597/UTI25 

1972 HIS UT398 
1978 HIS AR945/AR790 

Nat.Trav. Surv. 1978 HIS UT499/AR701 
Newcastle 1974 HIS UT313/ AR683 
New Zealand 1978 HIS AR962 
Perth 1976 HIS UT022/AR807 
Sydney 1981 HIS UT420,21 
Towoomba 1970 HIS UTI07 
Wollongong 1974 HIS UT313/ AR683 

" The integrity of much of this data is suspect. and the contents may well not be usable as a result. 

The documentary support for many of the basic original magnetic tape data files is fairly thin, and 
even in some cases cannot be matched reliably with the data on the tapes (Darwin 1975 is such a 
case). The Perth 1976 files made available contained only the preliminary (uncorrected) trip data, 
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and there are other difficulties with various other data sets. However, all of these tapes can at least 
be read, and to at least that that extent the data is still in a viable form for any further attempts at 
retrieval. 

It would be highly desirable to marshall these - and other similar archival data sets needed for 
secondary usage after the primary purpose of the survey has been satisfied - into a coherent 
machine readable format, and create an optical disc (LaserVision, WORM or CD ROM) together 
with the interviewer instructions, the detailed coding specifications, the planning documents, the 
interim and final reports and the data format details. This is now a perfectly practicable and 
economic process, which should seriously be considered. The changeover to this form of on line 
access and archival capture of very large data sets at the UK Social Science Data Archive in Essex 
was completed during the production of this report, and so practical experience of the operational 
lessons learned are now becoming available as guidance. 

AJ. Magnetic Tapes Stored in the City Files in the Trip-Person-Household Working Format. 

The data selected from the survey sources was recast into a flat file format, with every trip tagged 
with the characteristics of the person and the household in which the person resided. This 
produced fairly large files, but simplified the analysis programs considerable. The details of the 
fields used for these analyses are given in Wigan (1987 a). The narnes of these Person-Trip Files 
and the names of the magnetic tapes on which they are archived: 

UtI Y.S.N SI ON ~ ~ 

Adelaide AR763 AUSPT 1 ADPERT 
Ballarat AR843 BAL70 8 BALPTP 
Brisbane AR763 AUSPT 4 BRPERT 
Canberra AR838 CAN75 2 CBTRIP 
Gold Coast AR763 AUSPT 7 GCPERT 
Gosford AR841 NEW74 11 GWPERT 
Launceston AR868 AR868 3 LNPERT 
Melbourne AR790 AR790 4 MBPERT 
Newcastle AR841 NEW74 10 NCPERT 
New Zealand AR858 AR858 6 NZPERT 
Sydney AR790 AR790 5 WDPERT Weekdays Only 
Sydney AR790 AR790 6 WEPERT Weekends Only 
Sydney AR790 AR790 7 SATPERT Saturdays Only 
Sydney AR790 AR790 8 SUNPERT Sundays Only 
Sydney AR791 AR791 7 SYDPERT All 7 days Travel 
Wollongong AR841 NEW74 12 WOLPERT 

Programs AR858 Analysis programs 

The formats of these Archived Files are specified in greater detail in the companion technical 
manual on the data, diagram and production materials for this special report (Wigan 1987a). 

A4. Checklist of Summary Results Folios held at ARRB. 

The summary folios held at ARRB in the 'Standard' format described in this report are listed here. 
These do not include all possible variations of the analysis framework described, but comprise the 
specific set used for the final report itself. For further variations the programs and data sets 
discussed in Wigan (1987a) will need to be used by the intending analyst, given the authorisation 
to access these basic files by the relevant owners of the information. 
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The format of the Tables held in the Project 380 computer output folios held at ARRB under the 
author's name, and labelled by city, date and the type of stratification of the survey data set 
adopted. It is the same for every city. Each folio contains a collated series of 'Standard format' 
(see Appendix Band Wigan (1987a» tables for each value of the mode, purpose or activity 
(different sets of tables are produced for each of these alternatives), as a series of groups of three 
tables (giving the results for Males only, Females only, and People as a whole). 

The Table categories are as follows: 

Tables covering travel only, with a different set of tables for each mode of transport 

Tables covering travel only, with a different set of tables for each purpose of travel 
for which the trips were made 

Tables covering travel only, with a different set of tables for each purpose of travel 
from which the trips originated 

Tables covering all of the non-travel activities, with a different set of tables for these 
types of time usage 

There are different lists of modes of travel for each city, and these are explicitly listed in the 
companion technical resource manual (Wigan 1987a). The available purposes of travel also differ, 
and are similarly listed there for each city. These purposes of travel define the analyses of 'travel 
to' ,'travel from', and 'activity at' as all of the analyses are based on these categories. For Sydney 
in 1981 the full set of analyses were run for weekday travel, all weekend travel combined, Sunday 
travel alone and Saturday travel alone to take advantage of the considerable coverage of the 
weekend period in the recent survey. 

The typeset versions of these 'Standard tables' are available in a more restricted range, due to the 
large number of manual tasks that cannot be avoided when downloading typset-ready material from 
the main computer (for the technical details of the procedures see Wigan (1987a» . The greatest 
amount of coverage has been typeset for the 1978 Melbourne household interview survey. For 
Melbourne 1978: 

(1) Tables covering characteristics of people At activities (defined by the travel 
purpose To the land use, and thus the 'participant', 'mobility' and 'event 
frequency' measures in the first block of the standard Table format illustrated 
by those in Appendix B will contain multiple representations of these factors as 
the analysis program was left unchanged for this aspect of the analysis: this has 
no effect on the ratio values for participation, activity and time usage results in 
the body of these Tables) 

(2) Tables covering characteristics of travel From specified purposes 

(3) Tables covering characteristics of travel To specified purposes 

The less extensive list of typeset tables for Adelaide 1977; Brisbane 1978; Canberra 1975; 
Melbourne 1978; Sydney 1981(Weekday); Sydney 1981 (Weekend) is as follows: 

(4) Tables covering characteristics of travel By specified Modes of transport 
(including 'no travel reported') 

The Tables covering characteristics of people At activities (defined by the travel purpose To the 
land use) were produced using the same program as the other forms of Tables, and, as a direct 
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result of the implied definition of these activities, the 'participant', 'mobility' and 'event frequency' 
measures in the first block of the standard Table format illustrated by those in Appendix B contain 
multiple representations of these factors as the analysis program was left unchanged for this aspect 
of the analysis. However, this has no effect on the ratio values for participation, activity and time 
usage results in the body of these Tables. 

AS. Diagram Data Bases and Interactive Slide Shows Available on MacIntosh Discs from ARRB 

The whole family of Figures produced for this report has been collated into a series of graphics 
data bases, using the public domain Desk Accessory MultiScrap (written by Dan Luce) and the 
PictureBase product from the Symmetry Corporation. The MultiScrap files contain all of the 
Figures as retrievable pictures, and a series of text annotation pages have been added where 
appropriate. Where these are included in the MultiScrap files these text pages correspond to the 
information abstracts in the PictureBase Libraries. Those Figures that were not produced on the 
Macintosh (and were therefore not available in machine readable format from the start) have been 
roughly digitised at 75 dpi using the Canon scanner and New Image Technology Macintosh SCSI 
interface at PICA Pty Ltd, and subsequently saved in MacPaint format as at least an indicative 
machine readable version for the purposes of a machine readable diagram data base. 

Access to the MultiScrap scrapbooks is by opening the MultiScrap Desk Accessory at any time, 
and opening the appropriate MultiScrap file on the MUL TIS CRAP versions of the SR38 Diagram 
Data Base discs. The ordering reference numbers are given below. Cutting, copying and pasting 
from and to these scrapbooks are all possible and so creating a backup copy is highly desirable. \ 

Access to the PICTUREBASE versions of the Project 380 Diagram Data Base (the ordering 
reference numbers are given below) is through a copy of the PictureBase Desk Accessory, or a 
copy of the PictureBase product itself. Select the appropriate library on the disc by selecting the 
Open option in the File menu. If the Search option under the PictureBase Find menu is used, then 1\ 

the reference number of the Figure may be used to locate the diagram from any library that has not 
already been opened. When a picture is displayed, a section (or all) of it may be copied from the 
the display to the clipboard, a scrapbook, or directly into an application (such as Microsoft Word) 'i 

running at the same time. 

The discs currently available are : 

Project 380 Diagram Data Base in MUl,TI SCRAP Scrapbook format 

Disc label File Contents Size Format 

SR38/MS-A Ch_l +2 figs MultiScrap All diagrams from Chapters 1 +2 334 800kb 
Ch_3 figs MultiScrap All diagrams from Chapter 3 194 

SR38/MS-B Ch_4 figs MultiScrap All diagrams from Chapter 4 278 800kb 
Ch_5 figs MultiScrap All diagrams from Chapter 5 81 
Ch_6 figs MultiScrap All diagrams from Chapter 6 136 
Ch_7 figs MultiScrap All diagrams from Chapter 7 108 
Ch_8+9 figs MultiScrap All diagrams from Chapters 8+9 93 

Project 3M Diagram Data Base in PICTUREBASE Library format 

Disc label File Contents Size Format 

SR38/PB-A PBase Lib Ch_l+2 All diagrams from Chapters 1+2 331 800kb 
PBase Lib Ch_3 All diagrams from Chapter 3 242 
Introductory Slide Show Folder with slide show andfigures 174 
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PBase Lib Ch_ 4 
PBase Lib Ch_5 
PBaseLib Ch_6 
PBase Lib Ch_7 
Introductory Slide Show 

PBase Lib Ch_8+9 
Pbase of 75 dpi scans 
Phase on Phase 
Introductory Slide Show 

All diagrams from Chapter 4 
All diagrams from Chapter 5 
All diagrams from Chapter 6 
All diagrams from Chapter 7 
Folder with slide show and figures 

All diagrams from Chapter 8+9 
ONLY the non-machine drawn figs 
The diagrams/or the Slide Show 
Folder with slide show and figures 

224 
90 

120 
69 
174 

99 
505 
94 

174 

800kb 

800kb 

In addition to these diagram data bases, a series of slide shows have been produced, and others 
will be constructed as required using a master copy of Magnum Software's Slide Show Magician. 

Project 380 SLIDE SHOW DISCS 

These slide shows comprise a disc containing a set of the following family of flIes. 

MacInTalk A file licenced from Apple Computer Company which creates a simple synthesised 
voice from text files (this must be copied to your System Folder before starting the 
Slide Show if you wish to use the synthesised speech incuded in the slide shows) 

Projector A file provided for distribution by Magnum Software to run Slide Shows created by 
Slide Show Magician 

Slide Show E.g. <Chapter 5: Click twice here to start>, for a slide show of Chapter 5 

A folder Full of the Slide Show Figures in MacPaint format 

A folder Full of text files containing the spoken text which the Macmtosh will speak with the 
corresponding slide of the Figure on display 

These slide shows include digitised sound for the introduction (captured using the authors' copy of 
Magnum Software's Natural Sound editor and the Magnum sound digitiser system), and a series 
of Macpaint slides and associated text files for the MacIntalk commentary to be spoken by the 
computer. When run on a Mac II or another type of Macintosh which has a 68020 upgrade fitted, 
the synthesised Macintalk speech will automatically be disabled when the system detects the 
presence of a 68020, and turns off the sound to avoid the problems inherent in the current release 
of the slide show software (1.3SE). 

These slide show discs cannot be copied normally, as the slide show is keyed to the particular disc 
on which it is installed. A copy of Slide Show Magician is required to reinstall the show on to 
another disc. 

The shows may be projected on a Sony or Barco computer video projector in conjunction with a 
video adaptor board in the MacIntosh itself. These boards are available from several sources at low 
cost, but the projectors to be used must be capable of synchronising to high frequency display rates 
of close to 21.1 MHz. Another third party adaptor board is available which permits direct use of an 
IBM EGA standard multi sync display monitor, which also then shows the eight colours supported 
by the initial colour QuickDraw built into the 128k Apple MacIntosh ROMs (which are the ROMs 
required to support the 800kb floppy disc drives). In contrast, the audio output from the rear of the 
MacIntosh can simply be connected via a jackplug to any audio amplifier. 
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Each slide can be drawn over when on display using the mouse. This will not damage the stored 
slides in any way. Control buttons are provided to halt the show for review or discussion, to back 
up a frame, to jump to another point in the show, or to quit at once. The frames are faded at the 
changeover using a variety of graphics display effects. In order to reinforce the vocal message, the 
spoken commentary is written out on the screen a word at a time to underpin the key message 
carried by the particular slide. After the speech and word displays associated with a given slide, the 
mouse can then be used to action a control button or to draw over the slide for emphasis. 

The side shows are being produced on a progressive basis, and the list of available shows will be 
updated regularly with the pricing of each of the support discs listed in this section. 

SR38/SS-n is the form of the reference number for slide show discs, where n is the reference 
number of the slide show. 

It should be noted that a copy of a small slide show, illustrating the value of obtaining and using 
the full PictureBase program, is provided on each of the PictureBase Library discs. It can be 
started simply by clicking twice on the PICTURE BASE INSTRUCTIONS ikon. No MacInTalk 
voice synthesis is used in this illustrative slide show, so no special actions are required to operate 
it. It must, however, be run directly from the floppy disc on which it is supplied (in the folder 
labelled Introductory Slide Show). 

Up to date lists and pricing of this series of supporting discs comprising the Project 380 Diagram 
Data Base are available on request from ARRB, and are normally reprinted each quarter in 
Australian Road Research. 

The conditions under which these diagram data bases and slide shows are provided are that a 
formal acknowledgement in the following format: be associated with each diagram used: 

(Wigan 1987) 

and that a reference to one of the following sources be included in the document in one of the 
following forms: 

WIGAN, M.R. (1987). Australian personal travel characteristics. Special Report SR 38. 
Australian Road Research Board 

WIG AN, M.R. (1987). Data and pictorial resources for "Australian personal travel 
characteristics". Technical Manual ATM 24. Australian Road Research Board. 
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[~ _________ A~p~p_e_n_di_x_B~J 

Selected 'standard forDlat' 
typeset HIS tables 

The 'Standard' fonn of output from the analysis programs which are the bulk of the archival 
output from this work was converted directly to typeset output at an early stage in the project. This 
was done for clarity, improved reproduction, and to prove the process of obtaining error-free 
Tabular layouts by direct transfers fom the analysis procedures. Tables are difficult to set and to 
proof read, and the results proved that this was a sensible course of action. The experience 
obtained by this process with the particular typesetter at the ARRB ensured that the remainder of 
this final report was transferred to the Apple LaserWriter as a target output device, in the interests 
of lower levels of manpower and time. A representative selection of these Tables are presented in 
this Appendix, and provide examples of the infonnation sets that arise from a person-oriented 
analysis process of this kind. 

City Thlte Day Category Regime Types of coverage 

Adelaide 1977 Weekday Travel In the HIS sample Overall, Males, Females 

Brisbane 1978 Weekday Travel In the HIS sample Overall, Males, Females 

Canberra 1975 Weekday Travel In the HIS sample Overall, Males, Females 

Melbourne 1978 Weekday Travel In the HIS sample Overall, Males, Females 

Sydney 1981 Weekday Travel In the HIS sample Overall, Males, Females 

Sydney 1981 WeekEnd Travel In the HIS sample Overall, Males, Females 

Melbourne 1978 Weekday Travel TO Shopping Overall, Males, Females 

Melbourne 1978 Weekday Travel FROM Shopping Overall, Males, Females 

Melbourne 1978 Weekday Activity AT Home* Overall, Males, Females 

Melbourne 1978 Weekday Activity AT Serve Passenger* Overall, Males, Females 

The 'standard errors' printed in these Tables are not those derived from the survey data and 
weightings, but are derived from a binomial model of the data to provide a measure of the relative 
reliability of the infonnation, when appropriate scaling and weighting factors and corrections are 
not available. 

The asterisks (*) are to draw attention to the durations spent AT individual activities. The activity, 
participation and time use statistics derived from them, remain unchanged, but caution should be 
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exercised when using the other elements in these Standard Tables (such as mobility, and the 
numbers of 'people' apparently participating) in 'Activities AT. The definitions of 'participation', 
'activity rate' and 'mobility' require careful reinterpretation when the Tables for non-travel 
activities are examined. The examples given here are 'AT home' and 'Serve passenger'. Recall 
that the definition of these activities is the purpose of travel record for the trip to the activity 
location, and the duration is the period that elapses until the next recorded trip starts. 

The participation rate in being 'AT home' is therefore the percentage of the relevant population that 
reported at least one trip 'To home' during the day plus those who were allocated to being 'AT 
home' due to other information in the household record. It is Mt enough to assume that this means 
that the participation rate in being 'AT home' records the percentage of people actually present in 
their homes on that day, as quite a number people may have recorded no trips on the survey form
but were still present on the day covered by the survey. The change in definition of the entity of 
interest from 'travel' to 'some activity between trips' also alters the way in which the 'number 
reporting participation in the activity' is extracted from the data, thereby also significantly altering 
the effective definitions of 'mobility' and 'participation' rates in these cases. 

The general layout of the tables is as follows: 

The age groupings are based on licence age in each relevant State, so the age ranges assigned to 
school age children and young adults vary from city to city. 

The next block includes the number of people reported using the mode (purpose or activity) in the 
sample, the number who reported travel (or participation in a given purpose or activity) of at least 
some kind at least once on the survey day, the fraction of the people who reported some such 
participation, and the total number of trips on the day (or reported participation events) by the age 
group concludes this section. The printed interpretations work properly for travel modes and travel 
to and from specified purposes, but are forced into an modified interpretation for 'Activities AT as 
the trigger to shift from person to person is not interpreted quite the same way, and so the fugures 
in this block will be scaled up by a variable factor as a result of varying levels and frequencies of 
participation in the activities AT. 

The participation rates are then given in terms of both the total population of the specified age (and 
sex), and as a fraction of the part of the population which reported some travel (or participation in 
some kind of activity in the other cases). The numbers of trips/day are then given in terms of the 
average daily rate for the population as a whole, the 'mobile' population and the active population 
(i .e. those who reported travel (or activity) on the mode (purpose or activity) in question for the 
Table for that survey day. 

The total time per day expended by each age group in the travel (or activity) type concerned is then 
given, and is subsequently re-expressed in terms of the average duration of a trip (activity), the 
average time/day for people active in the mode (purpose or activity type) in question, for the 
'mobile' group, and for the population as a whole. 

These triplets provide the expectations of trip rates, participation and time usage for a random 
member of the population, for known mobile people, and for those specifically known to be active 
on the mode (or in the purpose) in question for the Table. 

The last section expresses the percentage of the time spent actually travelling (or being on a 
purpose or in an activity). This is computed for each 1/4 hr. interval over the day, and applies only 
to people who travel (or who are recorded as being at a purpose or an activity) during some part of 
ta specific 1/4 hr. interval, and is then averaged over the whole day. The intervals when there is no 
travel (or activity) reported are included as the test statistic is indeterminate and has no effective 
meaning at such times, and is therefore treated as having a value of zero. 

To see how this statistic is created, if a traveller reports a journey to work starting at 8.45 am and 
ending at 9.02 am, then for the 1/4 hr. interval from 8.45 to 9.00 the traveller contributes 15 min 
(i.e. if he/she was the only traveller recorded on that day travelling to work, the value of this 
statistic for that 1/4 hr. would be 100%), and for the 1/4 hr. interval from 9.00 am to 9.15 am the 
traveller contributes 2 minutes. 
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These contributions are accumulated over all people, and provide a single value for the intensity of 
travel (when travel is actually occuring), which gives a measure of the closeness of the match of 
travel services and travel demands, amongst other issues discussed in the body of the report. 

MALES - ALL MO DES ADELAIDE 77 

AGE GROUP IYR.] 5-11 12-15 16-25 26-34 35-59 60-64 65-99 5-99 

NO. OF MALES THIS MODE [N] 782 465 1027 893 1600 238 384 5389 

MALES IN POP. REPORTED TRAVEL [M[ 782 465 1027 893 1600 238 384 5389 
OUT OF MALES IN SURVEY POPULATION [P) 813 480 1107 931 1727 280 557 5895 
FRACTION OF MALES WHO ARE MOBILE [M / P) .96 .97 .93 .96 .93 .85 .69 .91 
NUMBER OF TnlPS MADE THIS MODE [T) 214~ 1380 4128 3569 5785 788 1189 18988 

PARTICIPATION; % MALES THIS MODE [NIPI 96.19 96.87 92.77 95.92 92.65 85.00 68.94 91 .42 

STANDARD DEVIATION .19 .17 .26 .20 .26 .36 .46 .28 
STANDARD ERROR .01 .01 .01 .01 .01 .02 .02 .00 

PARTICIPATION; % OF MOBILE MALES [N/M] 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

STANDARD DEVIATION .00 .00 .00 .00 .00 .00 .00 .00 
STANDARD ERROR .00 .00 .00 .00 .00 .00 .00 .00 

ACTIVITY; TRIPS/MALES THIS MODE [T/NI 2.75 2.97 4.02 4.00 3.62 3.31 3.10 3.52 

STANDARD DEVIATION 1.25 1.49 2.30 2.27 2.13 1.93 1.79 2.06 
STANDARD ERROR .04 .07 .07 .08 .05 .13 .09 .03 

-
MOBILES TRIP RATE (TRIPS/MOBILE) [TIM] 2.75 2.97 4.02 4.00 3.62 3.31 3.10 3.52 

STANDARD DEVIATION 1.25 1.49 2.30 2.27 2.13 1.93 1.79 2.06 
STANDARD ERROR .04 .07 .07 .08 .05 .13 .09 .03 

STANDARD TRIP RATE (TRIPS/SAMPLE) [T/PI 2.64 2.88 3.73 3.83 3.35 2.81 2.13 3.22 

STANDARD DEVIATION 1.33 1.55 2.45 2.36 2.26 2.14 2.07 2.20 
STANDARD ERROR .05 .07 .07 .08 .05 .13 .09 .03 

TOTAL TRAVEL TIME (MIN.) [TT] 27672 22219 80880 68312 112342 15332 21628 348385 

AVERAGE TRIP DURATION (MIN.) [TTIT] 12.88 16.10 19.59 19.14 19.42 19.46 18.19 18.35 

STANDARD DEVIATION 14.83 10.19 31 .95 28.64 26.16 22.55 23.46 £0.43 
STANDARD ERROR .32 .52 .50 .48 .34 .80 .68 .19 

ACTIVITY, TIME PER MALES [TTIH] 35.39 47.78 78.75 76.50 70.21 64.42 56.32 64.65 

STANDARD DEVIATION 13.87 20.53 23.59 32.64 33.06 34.91 21 .09 23.06 
STANDARD ERROR .50 .95 .74 1.09 .83 2.26 1.08 .31 

ACTIVITY TIME, MALES MOBILE [TT/M] 35.39 47.78 78.75 76.50 70.21 64.42 56.32 64.65 

STANDARD DEVIATION 13.87 20.53 23.59 32.64 33.06 34.91 21 .09 23.06 
STANDARD ERROR .50 .95 .74 1.09 .83 2.26 1.08 ~1 

ACTIVITY TIME MALES/SAMPLE [TTIP] 34.04 46.29 73.06 73.37 65.05 54.76 38.83 59.10 

STANDARD DEVIATION 11 .80 18.41 9.99 28.15 26.01 22.45 19.34 12.58 
STANDARD ERROR .41 .84 .30 .92 .63 1.34 .82 .16 

NOTE: STATISTICS ON TRAVEL TIME NORMALISED WITHIN EACH 15 MIN PERIOD IGNORES PERIODS OF NO TRAVEL. 

MEAN % TRAVEL TlME/MALES 69.49 64.81 74.28 72.06 72.69 73.32 70.16 72.35 

STANDARD DEVIATION 17.59 15.46 9.27 9.35 8.70 13.14 13.22 6.54 
STANDARD ERROR 1.99 1.80 .96 .96 .89 1.46 1.50 .67 

MALES - ALL MODES ADELAIDE 77 
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FEMALES - ALL MODES ADELAIDE 77 

AGE GROUP [YR.] 5-11 12-15 16-25 26-34 35-59 60-64 65-99 5-99 

NO. OF FEMALES THIS MODE [N] 716 402 1148 773 1379 224 469 5111 

FEMALES IN POP. REPORTED TRAVEL [M] 716 402 1148 773 1379 224 469 5111 
OUT OF FEMALES IN SURVEY POPULATION [P] 743 423 1279 891 1744 334 803 6217 
FRACTION OF FEMALES WHO ARE MOBILE [M/ P] .96 .95 .90 .87 .79 .67 .58 .82 
NUMBER OF TRIPS MADE THIS MODE [T] 2000 11 79 4624 3632 5473 737 1382 19027 

PARTICIPATION; % FEMALES THIS MODE [N/P] 96.37 95.04 89.76 86.76 79.07 67.07 58.41 82 .21 

STANDARD nFvlATION .1Y . ~~ .30 .34 .41 .47 .49 .38 
STANDARD ERROR .01 .01 .01 .01 .01 .03 .02 .00 

PARTICIPATION; % OF MOBILE FEMALES [NIM] 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

STANDARD DEVIATION .00 .00 .00 .00 .00 .00 .00 .00 
STANDARD ERROR .00 .00 .00 .00 .00 .00 .00 .00 

ACTIVITY; TRIPS/ FEMALES THIS MO DE [T/N] 2.79 2.93 4.03 4.70 3.97 3.29 2.95 3.72 

STAN DARD DEVIATION 1.43 1.46 2.33 2.85 2.52 1.74 1.60 2.32 
STAN DARD ERROR .05 .07 .07 .10 .07 .12 .07 .03 

MOBILES TRIP RATE (TRIPS/MOBILE) [T/M] 2.79 2.93 4.03 4.70 3.97 3.29 2.95 3.72 

STANDARD DEVIATION 1.43 1.46 2.33 2.85 2.52 1.74 1.60 2.32 
STANDARD ERROR .05 .07 .07 .10 .07 .12 .07 .03 

STANDARD TRIP RATE (TRIPS/SAMPLE) [TIP] 2.69 2.79 3.62 4.08 3.14 2.21 1.72 3 .06 

STANDARD DEVIATION 1.49 1.56 2.53 3.10 2.76 2.10 1.90 2.54 
STANDARD ERROR .05 .00 .07 .10 .07 .11 .07 .03 

TOTAL TRAVEL TIME (MIN.) [TT] 23873 20851 87102 50774 86513 13471 26969 309553 

AVERAGE TRIP DURATION (MIN.) [TT/T] 11 .94 17.69 18.84 13.98 15.81 18.28 19.51 16.27 

STANDARD DEVIATION 14.08 18.67 29.25 25.48 24.95 24.64 21.90 24.85 
STANDARD ERROR .31 .54 .43 .42 .34 .91 .59 .18 

ACTIVITY, TIME PER FEMALES [TT/N] 33.34 51 .87 75.87 65.68 62.74 60.14 57.50 60.57 

STANDARD DEVIATION 12.66 27.44 29.70 18.58 21.76 22.86 27.81 19.61 
STANDARD ERROR .47 1.37 .88 .67 .59 1.53 1.28 .27 

ACTIVITY TIME, FEMALES MOBILE [TT/M] 33.34 51 .87 75.87 65.68 62.74 60.14 57.50 60.57 

STANDARD DEVIATION 12.66 27.44 29.70 18.58 21 .76 22.86 27.81 19.61 
STANDARD ERROR .47 1.37 .88 .67 .59 1.53 1.28 .27 

ACTIVITY TIME FEMALES/SAMPLE [TT/ P] 32.13 49.29 68.10 56.99 49.61 40.33 33.59 49.79 

STANDARD DEVIATION 10.75 24.26 16.18 14.03 16.65 21 .24 18.79 14.85 
STANDARD ERROR .39 1.18 .45 .47 .40 1.16 .66 .19 

NOTE: STATISTICS ON TRAVEL TIME NORMALISED WITHIN EACH 15 MIN PERIOD IGNORES PERIODS OF NO TRAVEL. 

MEAN % TRAVEL TIME/FEMALES 66.07 66.28 72.47 67.35 66.49 69.64 71.86 70.13 

STANDARD DEVIATION 17.68 16.26 10.07 13.80 14.75 13.65 11 .95 9.49 
STANDARD ERROR 2.00 1.90 1.04 1.45 1.54 1.61 1.41 .97 

FEMALES - ALL MODES ADELAIDE 77 
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PEOPLE - ALL MODES ADELAIDE 77 

AGE GROUP [YR.) 5-11 12-15 16-25 26-34 35-59 60-64 65-99 5-99 

NO. OF PEOPLE THIS MOOE [N) 1498 867 2175 1666 2979 462 853 10500 

PEOPLE IN POP. REPORTED TRAVEL [M) 1498 867 2175 1666 2979 462 853 10500 
OUT OF PEOPLE IN SURVEY POPULATION [PI 1556 903 2386 1822 3471 614 1360 12112 
FRACTION OF PEOPLE WHO ARE MOBILE [M/ P) .96 .96 .91 .91 .86 .75 .63 .87 
NUMBER OF TRIPS MADE THIS MODE [T) 4149 2559 8752 7201 11258 1525 2571 38015 

PARTICIPATION; % PEOPLE THIS MODE [NIP) 96 .27 96.01 91 .16 91 .44 85.83 75.24 62.72 86.69 

STANDARD DEVIATION .19 .20 .28 .28 .35 .43 .48 .34 
STANDARD ERROR .00 01 .01 .01 .01 .02 .01 .00 

PARTICIPATION; % OF MOBILE PEOPLE [N/M) 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

STANDARD DEVIATION .00 .00 .00 .00 .00 .00 .00 .00 
STANDARD ERROR .00 .00 .00 .00 .00 .00 .00 .00 

ACTIVITY; TRIPS/PEOPLE THIS MODE [T/N) 2.77 2.95 4.02 4.32 3.78 3.30 3.01 3.62 

STANDARD DEVIATION 1.34 1.47 2.32 2.58 2.33 1.84 1.69 2.19 
STANDARD ERROR .03 .05 .05 .06 .04 .09 .06 .02 

MOBILES TRIP RATE (TRIPS/MOBILE) [T/M) 2.77 2.95 4.02 4.32 3.78 3.30 3.01 3.62 

STANDARD D~VIATION 1.34 1.47 2.32 2.G8 2.33 1.84 1.69 2.19 
STANDARD ERROR .03 .05 .05 .06 .04 .09 .06 .02 

STANDARD TRIP RATE (TRIPS/SAMPLE) [TIP) 2.67 2.83 3.67 3.95 3.24 2.48 1.89 3.14 

STANDARD DEVIATION 1.41 1.55 2.49 2.75 2.53 2.14 1.98 2.38 
STANDARD ERROR .04 .05 05 .06 .04 .09 .05 .02 

TOTAL TRAVEL TIME (MIN.) [TT) 51545 43070 167982 119086 198855 28803 48597 657938 

AVERAGE TRIP DURATION (MIN.) [TT/T) 12.42 16.83 19.19 16.54 17.66 18.89 18.90 17.31 

STANDARD DEVIATION 14.48 18.97 30.56 27.32 25.64 23.59 22.64 25.67 
STANDARD ERROR .22 .37 .33 .32 .24 .60 .45 .13 

ACTIVITY, TIME PER PEOPLE [TTIN) 34.41 49.68 77.23 71 .48 66.75 62.34 56.97 62.66 

STANDARD DEVIATION 13.27 23.88 26.94 26.49 28.14 29.57 24.99 21 .35 
STANDARD ERROR .34 81 .58 .65 .52 1.38 .86 .21 

ACTIVITY TIME, PEOPLE MOBILE [TTIM) 34.41 49.68 77.23 71.48 66.75 62.34 56.97 62.66 

STANDARD DEVIATION 13.27 23.88 26.94 26.49 28.14 29.57 24.99 21 .35 
STANDARD ERROR .34 .81 .58 .65 .52 1.38 .86 .21 

ACTIVITY TIME PEOPLE/SAMPLE [TT/P) 33.13 47.70 70.40 65.36 57 .29 46.91 35.73 54.32 

STANDARD DEVIATION 11 .26 21 .28 13.44 15.53 11 .73 8.21 19.19 7.60 
STANDARD ERROR .29 .71 .28 .36 .20 .33 52 .07 

NOTE: STATISTICS ON TRAVEL TIME NORMALISED WITHIN EACH 15 MIN PERIOD IGNORES PERIODS OF NO TRAVEL. 

MEAN % TRAVEL TIME/PEOPLE 67 .70 65.76 73.17 69.46 69.98 72.03 70.54 71 .10 

STANDARD DEVIATION 15.87 12.52 8.53 9.14 7.19 12.53 12.53 6.84 
STANDARD ERROR 1.80 1.44 .88 .94 .73 1.38 1.42 .70 
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MALES - ALL MODES CANBERRA 75 

AGE GROUP [YR.) 5-11 12-16 17-25 26-34 35-59 60-64 65-99 5-99 

NO. OF MALES THIS MODE [N) 486 322 610 612 878 63 91 3062 

MALES IN POP. REPORTED TRAVEL 1M) 486 322 610 612 878 63 91 3062 
OUT OF MALES IN SURVEY POPULATION IP) 495 335 631 630 909 70 108 3178 
FRACTION OF MALES WHO ARE MOBILE IMI P) .98 .96 .97 .97 .97 .90 .84 .96 
NUMBER OF TRIPS MADE THIS MODE IT) 1553 1097 2938 2736 3731 239 346 12640 

PARTICIPATION; '10 MALES THIS MODE [NIP) 98.18 96.12 96.67 97 .14 96.59 90.00 84.26 96.35 

STANDARD DEVIATION .13 19 .18 .17 .18 .30 .37 .19 
STANDARD ERROR .01 .01 .01 .01 .01 .04 .04 .00 

PARTICIPATION; '10 OF MOBILE MALES [N/M) 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

STANDARD DEVIATION .00 .00 .00 .00 .00 .00 .00 .00 
STANDARD ERROR .00 .00 .00 .00 .00 .00 .00 .00 

ACTIVITY; TRIPS/MALES THIS MODE [TIN) 3.20 3.41 4.82 4.47 4.25 3.79 3.80 4.13 

STANDARD DEVIATION 1.93 2.07 2.88 2.57 2.56 2.16 2.52 2.55 
STANDARD ERROR .09 .12 .12 .10 .09 .27 .26 .05 

MOBILES TRIP RATE {TRIPS/ MOBILE) [TI M) 3.20 3.41 4.82 4.47 4.25 3.79 3.80 4.13 

STANDARD DEVIATION 1.93 2.07 2.88 2.57 2.56 2.16 2.52 2.55 
STANDARD ERROR .09 .12 .12 .10 .09 .27 .26 .05 

STANDARD TRIP RATE {TRIPS/ SAMPLE) [TI P) 3.14 3.27 4.66 4.34 4.10 3 .41 3.20 3.98 

STANDARD DEVIATION 1.96 2.13 2.96 2.64 2.63 2.33 2.69 2.62 
STANDARD ERROR .09 .12 .12 .11 .09 .28 .26 .05 

TOTAL TRAVEL TIME {MIN.) [TT) 22124 18354 52471 48598 65626 3727 6210 217110 

AVERAGE TRIP DURATION {MIN.) [ TT/T) 14.25 16.73 17.86 17.76 17.59 15.59 17.95 17.18 

STANDARD DEVIATION 23.42 23.56 37 .03 35.85 28.51 24.38 34.91 31 .60 
STANDARD ERROR .59 .71 .68 .69 .47 1.58 1.88 .28 

ACTIVITY, TIME PER MALES [TT/N) 45.52 57 .00 86.02 79.41 74.74 59.16 68.24 70.90 

STANDARD DEVIATION 18.15 20.14 27.24 29.17 28.62 18.08 34.85 17.65 
STANDARD ERROR .82 1.12 1.10 1.18 .97 2.28 3.65 .32 

ACTIVITY TIME, MALES MOBILE [TT/ M) 45.52 57.00 86.02 79.41 74.74 59.16 68.24 70.90 

STANDARD DEVIATION 18.15 20.14 27 .24 29.17 28 .62 18.08 34.85 17.65 
STANDARD ERROR .82 1.12 1.10 1.18 .97 2.28 3.65 .32 

ACTIVITY TIME MALESI SAMPLE [TT/P) 44.69 54.79 83.16 77.14 72.20 53.24 57.50 68.32 

STANDARD DEVIATION 18.99 16.38 30.92 31 .65 24.63 5.08 40.56 21.84 
STANDARD ERROR .85 .89 1.23 1.26 .82 .61 3.90 .39 

NOTE: STATISTICS ON TRAVEL TIME NORMALISED WITHIN EACH 15 MIN PERIOD IGNORES PERIODS OF NO TRAVEL. 

MEAN '10 TRAVEL TIMEI MALES 70.87 77.30 75.99 73.30 75.48 68.23 73.62 74.77 

STANDARD DEVIATION 14.19 16.28 9.93 9.65 10.34 21.00 14.93 8.22 
STANDARD ERROR 1.66 1.66 1.01 1.01 1.06 2.49 1.72 .84 
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FEMALES - ALL MODES CANBERRA 75 

AGE GROUP [YR.] 5-11 12-16 17-25 26-34 35-59 60-64 65-99 5-99 

NO. OF FEMALES THIS MODE [N] 46B 316 682 555 741 69 137 2968 

FEMALES IN POP. REPORTED TRAVEL (M ] 46B 316 682 555 741 69 137 2968 
OUT OF FEMALES IN SURVEY POPULATION (P] 473 322 706 601 623 79 156 3162 
FRACTI ON OF FEMALES WHO ARE MOBILE (M/ P] .99 .96 .97 .92 .90 .87 .87 .94 
NUMBER OF TRI PS MADE THIS MODE (T] 1606 1024 3031 2627 3205 275 504 12272 

PARTICIPATION; % FEMALES THIS MODE [N/P] 98.94 98.14 96.60 92.35 90.04 67.34 66.71 93.66 

STANDARD DEVIATION .10 .14 .16 .27 .30 .33 .34 .24 
STAN DARD ERROR .00 .01 .01 .01 .01 .04 .03 .00 

PARTICIPATION; % OF MOBILE FEMALES [NIM] 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

STANDARD DEVIATION .00 .00 .00 .00 .00 .00 .00 .00 
STANDAR D ERROR .00 .00 .00 .00 .00 .00 .00 .00 

ACTIVITY; TRIPS/ FEMALES THIS MODE [T/N] 3 .43 3.24 4.44 4.73 4.33 3.99 3.66 4.13 

STAN DAR D DEVIATION 2.21 1.92 2.60 2.66 2.61 2.69 2.39 2.56 
STANDARD ERROR .10 .11 .10 .12 .10 .35 .20 .05 

MOBILES TRIP RATE (TRIPS/ MOBILE) [ T/M] 3.43 3.24 4.44 4 .73 4.33 3.99 3.66 4 .13 

STANOARO DEVIAT ION 2.21 1.92 2.60 2.88 2.61 2.89 2.39 2.56 
STANDARD ERROR .10 .11 .10 .12 .10 .35 .20 .05 

STAN DARD TRIP RATE (TRIPS/SAMPLE) [T/P] 3.40 3.1 6 4.29 4.37 3.89 3.48 3.19 3 .88 

STANDARD DEVIAT ION 2.22 1.95 2.68 3.04 2.79 2.99 2.55 2.69 
STAN DAR D ERROR .10 .11 .10 .12 .10 .34 .20 .05 

TOTAL TRAVEL TIME (MIN.) [TT] 20618 17686 53599 42215 49388 4999 7363 195868 

AVERAGE TRIP DURATION (MIN.) [TTIT] 12.84 17.27 17.68 16.07 15.41 18.18 14.61 15.96 

STAN DARD DEVIATION 24.53 24.60 34.00 32.76 30.34 53.87 28.00 31 .38 
STANDARD ERROR .61 .77 .62 .64 .54 3 .25 1.25 .28 

ACTIVITY, TIME PER FEMALES [TTIN] 44.06 55.97 78.59 76.06 66.65 72.45 53.74 65.99 

STANDARD DEVI AT ION 26.30 14.34 18 .75 22.75 23.82 88.01 28.06 27.74 
STANDARD ERROR 1.22 .81 .72 .97 .88 10.60 2.40 .51 

ACTIVITY TIME, FEMALES MOBILE [TT/M] 44.06 55.97 78.59 76.06 66.65 72.45 53.74 65.99 

STANDARD DEVIATION 26.30 14.34 18.75 22.75 23.82 68 .01 28.06 27.74 
STAN DAR D ERROR 1.22 .81 .72 .97 .88 10.60 2.40 .51 

ACTIVITY TIME FEMALES/SAMPLE [TT/ P] 43.59 54.93 75.92 70.24 60.01 63.28 46.60 61 .94 

STANDARD DEVIATION 26.54 12.02 23.29 29.79 30 .16 85.68 31.89 31.20 
STANDARD ERROR 1.22 .67 .86 1.22 1.05 9.64 2.54 .55 

NOTE: STATISTICS ON TRAVEL TIME NORMALISED WITHIN EACH 15 MIN PERIOD IGNORES PERIODS OF NO TRAVEL. 

MEAN % TRAVEL TIME/ FEMALES 66.53 71 .76 75.56 76.71 71 .56 70.51 73.05 75.32 

STANDAR D DEVI ATION 14.30 10.07 10.09 14.36 10.60 16.36 15.72 10 .66 
STANDARD ERROR 1.72 1.20 1.03 1.47 1.14 1.94 1.84 1.09 
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A USTRALIAN PERSO NAL T R AVEL CHARACTERISTICS 

PEOPLE - ALL MODES CANBERRA 75 

AGE GROUP [YR·I 5-11 12-16 17-25 26-34 35-59 60-64 65-99 5-99 

NO. OF PEOPLE THIS MODE [N) 954 638 1292 1167 1619 132 228 6030 

PEOPLE IN POP. REPORTED TRAVEL [M ) 954 638 1292 1167 161 9 132 228 6030 
OUT OF PEOPLE IN SURVEY POPULAT ION [PI 968 657 1337 1231 1732 149 266 6340 
FRACTION OF PEOPLE WHO ARE MOBILE [M/ P) .99 .97 .97 .95 .93 .89 .86 .95 
NUMBER OF TRIPS MADE THIS MODE [T) 3159 2121 5969 5363 6936 514 850 24912 

PARTIC IPATION; % PEOPLE THIS MODE [NIP) 98.55 97.11 96.63 94.80 93.48 88.59 85.71 95.11 

STANDARD DEVIATION .12 .17 .18 .22 .25 .32 .35 .22 
STANDARD ERROR .00 .01 .00 .01 .01 .03 .02 .00 

PARTIC IPATION; % OF MOBILE PEOPLE [NIM) 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

STANDARD DEVIATION .00 .00 .00 .00 .00 .00 .00 .00 
STANDARD ERROR .00 .00 .00 .00 .00 .00 .00 .00 

ACTIVITY; TRIPS/ PEOPLE THIS MODE [T/ N) 3.31 3.32 4.62 4.60 4.28 3.89 3.73 4.13 

STANDARD DEVIAT ION 2.07 2.00 2.74 2.73 2.58 2.56 2.44 2.57 
STANDARD ERROR .07 .08 .08 .08 .06 .22 .16 .03 

MOBILES TRIP RATE (TRIPS/MOBILE) [T/M) 3.31 3.32 4.62 4.60 4.28 3.89 3.73 4.13 

STANDARD DEVIATION 2.07 2.00 2.74 2.73 2.58 2.56 2.44 2.57 
STANDARD ERROR .07 .08 .08 .08 .06 .22 .16 .03 

STANDARD TRIP RATE (TRIPS/ SAMPLE) [TIP) 3.26 3.23 4.46 4.36 4.00 3.45 3.20 3.93 

STANDARD DEVIATION 2.10 2.05 2.82 2.84 2.71 2.70 2.60 2.66 
STANDARD ERROR .07 .08 .08 .08 .07 .22 .16 .03 

TOTAL TRAVEL TIME (MIN.) [TT) 42742 36040 106070 90813 115014 8726 13573 412978 

AVERAGE TRIP DURATION (MIN.) [TTIT) 13.53 16.99 17.77 16.93 16.58 16.98 15.97 16.58 

STANDARD DEVIATION 24.00 24.07 35.52 34.38 29.39 42.79 31 .04 31.49 
STANDARD ERROR 4:1 .52 .46 .47 .35 1.89 1.06 .20 

ACTIVITY, TIME PER PEOPLE [TTIN) 44.80 56.49 82.10 77.82 71.04 66.11 59.53 68.49 

STANDARD DEVIATION 22.52 17.49 23.44 26.36 12.97 62.53 31 .69 23.30 
STANDARD ERROR .73 .69 .65 .77 .32 5.44 2.10 .30 

ACTIVITY TIME, PEOPLE MOBILE [TT/M) 44.80 56.49 82.10 77.82 71 .04 66.11 59.53 68.49 

STANDARD DEVIATION 22.52 17.49 23.44 26.36 12.97 62.53 31 .69 23.30 
STANDARD ERROR .73 .69 .65 .77 .32 5.44 2.10 .30 

ACTIVITY TIME PEOPLE/SAMPLE [TT/P) 44.15 54.86 79.33 73.77 66.41 58.56 51 .03 65.14 

STANDARD DEVIATION 22.99 14.40 27.39 30.94 12.28 62.50 35.99 27 .10 
STANDARD ERROR .74 .56 .75 .88 .30 5.12 2.21 .34 

NOTE: STATISTICS ON TRAVEL TIME NORMALISED WITHIN EACH 15 MIN PERIOD IGNORES PERIODS OF NO TRAVEL. 

MEAN 'I, TRAVEL TIMEIPEOPLE 69.98 77.56 75.69 75.83 74.69 69.51 73.50 74.89 

STANDARD DEVIATION 12.07 14.44 8.40 11 .03 10.41 14.00 13.81 8.76 
STANDARD ERROR 1.39 1.47 .86 1.13 1.06 1.62 1.55 .89 
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AUSTRALIAN PERSONAL TRAVEL CHARACfERISTICS 

MALES - ALL MO DES MELBOURNE 

AGE GROUP [YR.) 5-11 12-17 18-25 26-34 35-59 60-64 65-99 5-99 

NO. OF MALES THIS MODE [N) 2214 1741 2260 2525 4477 446 738 14401 
MALES IN POP. REPORTED TRAVEL [MJ 2214 1741 2260 2525 4477 446 738 14401 
OUT OF MALES IN SURVEY POPULATION [PJ 2328 1830 2460 2656 4876 562 1205 15917 
FRACTION OF MALES WHO ARE MOBILE [M/PJ .95 .95 .92 .95 .92 .79 .61 .90 
NUMBER OF TRIPS MADE THIS MODE [TJ 5927 5864 9295 10408 16971 1572 2318 52355 

PARTICIPATION; '10 MALES THIS MODE [NIP) 95.10 95.14 91 .87 95.07 91 .82 79.36 61 .24 90.48 

STANDARD DEVIATION .22 .22 .27 .22 .27 .41 .49 .29 
STANDARD ERROR .00 .01 .01 .00 .00 .02 .01 .00 

PARTICIPATION; '10 OF MOBILE MALES [NIM) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

STANDARD DEVIATION .00 .00 .00 .00 .00 .00 .00 .00 
STANDARD ERROR .00 .00 .00 .00 .00 .00 .00 .00 

ACTIVITY; TRIPS/ MALES THIS MODE [TIN) 2.68 3.37 4.11 4.12 3.79 3.52 3.14 3.64 

STANDARD DEVIATION 1.25 1.84 2.41 2.32 2.21 2.10 1.65 2.13 
STANDARD ERROR .03 .04 .05 .05 .03 .10 .06 .02 

MOBILES TRIP RATE (TRIPS/ MOBILE) [T/M) 2.68 3.37 4.11 4.12 3.79 3.52 3.14 3.64 

STANDARD DEVIATION 1.25 1.84 2.41 2.32 2.21 2.10 1.65 2.13 
STANDARD ERROR .03 .04 .05 .05 .03 .10 .06 .02 

STANDARD TRIP RATE (TRIPS/SAMPLE) [ TIP) 2.55 3.20 3.78 3.92 3.48 2.80 1.92 3.29 

STANDARD DEVIATION 1.35 1.93 2.57 2.43 2.35 2.35 2.00 2.29 
STANDARD ERROR .03 .05 .05 .05 .03 .10 .06 .02 

TOTAL TRAVEL TIME (MIN.) [ TT) 101482 126403 265318 307550 525305 48037 58990 1433367 

AVERAGE TRIP DURATION (MIN.) [TTIT) 17.12 21 .56 28.54 29.55 30.95 30.56 25.45 27.37 

STANDARD DEVIATION 70.64 68.92 91 .32 81 .56 86.12 93.46 87.84 83.25 
STANDARD ERROR .92 .90 .95 .80 .66 2.36 1.82 .36 

ACTIVITY, TIME PER MALES [TTIN) 45.84 72.60 117.40 121.80 117.33 107.71 79.93 99.51 

STANDARD DEVIATION 109.77 110.90 154.54 127.23 134.11 150.10 141 .10 134.22 
STANDARD ERROR 2.33 2.66 3.25 2.53 2.00 7.11 5.19 1.12 

ACTIVITY TIME, MALES MOBILES [TT/ M) 45.84 72.60 117.52 121 .80 117.33 107.71 79.93 99.51 

STANDAR D DEVIATION 109.77 110.90 154.54 127.23 134.11 150.10 141 .10 134.22 
STANDARD ERROR 2.33 2.66 3.25 2.53 2.00 7.11 5.19 1.12 

ACTIVITY TIME MALES/SAMPLE [TT/P) 43.59 69.07 107.97 115.79 107.73 85.48 48.95 90.03 

STANDARD DEVIATION 107.50 109.29 151 .55 126.82 132.47 140.63 117.06 130.97 
STANDARD ERROR 2.23 2.55 3.06 2.46 1.90 5.93 3.37 1.04 

NOTE: STATISTICS ON TRAVEL TIME NORMALISED WITHIN EACH 15 MIN PERIOD IGNORES PERIODS OF NO TRAVEL. 

MEAN '10 TRAVEL TIME/MALES 83.20 80.22 80.80 81.17 82.53 83.00 83.28 81.10 

STANDARD DEVIATION 15.11 13.09 9.91 9.28 9.39 10.48 12.39 10.15 
STANDARD ERROR 1.54 1.34 1.01 .95 .96 1.07 1.26 1.04 
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AUSTRALIAN PERSONAL TRAVEL CHARACTERISTICS 

FEMALES - ALL MO DES MELBOURNE 78/79 

AGE GROUP [YR.) 5· 11 12·17 18· 25 26·34 35·59 60· 64 65·99 5·99 

NO. OF FEMALE THIS MODE [N) 2051 1600 2220 2242 3548 391 800 12852 

FEMALES IN POP. REPORTED TRAVEL 1M] 2051 1600 2220 2242 3548 391 800 12852 
OUT OF FEMALES IN SURVEY POPULATION IP] 2175 1701 2553 2721 4693 638 1550 16031 
FRACTION OF FEMALES WHO ARE MOBILE IM/ P] .94 .94 .87 .82 .76 .61 .52 .80 
NUMBER OF TRIPS MADE THIS MODE IT] 5534 5246 9043 10320 13981 1191 2293 47608 

PARTICIPATION; % FEMALES THIS MODE [NIP) 94.30 94.06 86.96 82.40 75.60 61 .29 51 .61 80.17 

S I ANUAHU UI:VIA IIUN .23 .24 .34 .30 .43 .49 .50 .40 
STANDARD ERROR .00 .01 .01 .01 .01 .02 .01 .00 

PARTICIPATION; % OF MOBILE FEMALES [N/M) 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

STANDARD DEVIATION .00 .00 .00 .00 .00 .00 .00 .00 
STANDARD ERROR .00 .00 00 .00 .00 00 .00 .00 

ACTIVITY; TRIPSIFEMALES THIS MODE [TIN) 2.70 3.28 4.07 4.60 3.94 3.05 2.87 3.70 

STANDARD DEVIATION 1.27 1.82 2.30 2.71 2.44 1.71 1.47 2.27 
STANDARD ERROR .03 .05 05 .06 .04 .09 .05 .02 

MOBILES TRIP RATE (TRIPS/ MOBILE) [TI M) 2.70 3.28 4.07 4.60 3.94 3.05 2.87 3.70 

STANDARD DEVIATION 1.27 1.82 2.30 2.71 2.44 1.71 1.47 2.27 
STANDARD ERROR .03 .05 .05 .06 .04 09 .05 .02 

STANDARD TRIP RATE (TRIPS/ SAMPLE) [TIP) 2.54 3.08 3.54 3.79 2.98 1.87 1.48 2.97 

STANDARD DEVIATION 1.39 1.92 2.55 30? ? 71 2.00 1.78 2.51 
STANDARD ERROR .03 .05 .05 .06 .04 .08 .05 .02 

TOTAL TRAVEL TIME (MIN.) [TT) 80802 113023 227574 202481 299649 23121 54454 1001104 

AVERAGE TRIP DURATION (MIN.) [TT/T) 14.60 21 .54 25.17 19.62 21.43 19.41 23.75 21 .03 

STANDARD DEVIATION 41 .53 77.48 83.19 76.42 78.19 27.44 86.19 74.99 
STANDARD ERROR .56 107 R7 .75 .66 .80 1.80 .34 

ACTIVITY. TIME PER FEMALES [TT /N) 39.40 70.64 102.51 90.31 84.46 59.13 68.07 77.89 

STANDARD DEVIATION 60.65 127.37 142.38 143.20 137.02 7.42 135.28 128.07 
STANDARD ERROR 1.34 3.18 3.02 3.02 2.30 .38 4.78 1.13 

ACTIVITY TIME, FEMALES MOBILE [TT/M) 39.40 70.64 102.51 90.31 84.46 59.13 68.07 77.89 

STANDARD DEVIATION 60.65 127.37 142.38 143.20 137.02 7.42 135.28 128.07 
STANDARD ERROR 1.34 3.18 3.02 3.02 2.30 .38 4.78 1.13 

ACTIVITY TIME FEMALES/ SAMPLE [TT/P) 37 .15 66.45 89.14 74.41 63.85 36.24 35.13 62.45 

STANDARD DEVIATION 59.60 124.65 137.18 134.45 124.53 28.23 102.94 118.81 
STANDARD ERROR 1.28 3.02 2.72 2.58 1.82 1.12 2.61 .94 

NOTE: STATISTICS ON TRAVEL TIME NORMALISED WITHIN EACH 15 MIN PERIOD IGNORES PERIODS OF NO TRAVEL. 

MEAN % TRAVEL TIMEI FEMALES 78.68 80.38 79.60 76.29 77.52 70.45 82.94 77.72 

STANDARD DEVIATION 16.27 13.41 11 .79 13.74 13.13 13.33 13.82 13.12 
STANDARD ERROR 1.66 1.37 1.20 1.40 1.34 1.52 1.41 1.34 
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AUSTRALIAN PERSONAL TRAVEL CHARACTERISTICS 

PEOPLE - ALL MODES MELBOURNE 78/79 

AGE GROUP [YR·I 5-11 12-17 18-25 26-34 35-59 60-64 65-99 5-99 

NO. OF PEOP. THIS MODE [N) 4265 3341 4480 4767 8025 837 1538 27253 

PEOPLE IN POP. REPORTED TRAVEL [M] 4265 3341 4480 4767 8025 837 1538 27253 
OUT OF PEOPLE IN SURVEY POPULATION [P] 4503 3531 5013 5377 9569 1200 2755 31948 
FRACTION OF PEOPLE WHO ARE MOBILE [M/ P] .95 .95 .89 .89 .84 .70 .56 .85 
NUMBER OF TRIPS MADE THIS MODE [T] 11461 11110 18338 20728 30952 2763 4611 99963 

PARTICIPATION; % PEOPLE THIS MODE [NIP) 94.71 94.62 89.37 88.66 83.86 69.75 55.83 85.30 

STANDARD DEVIATION .22 .23 .31 .32 .37 .46 .50 .35 
STAN DARD ERROR .00 .00 .00 .00 .00 .01 .01 .00 

PARTICIPATION; % OF MOBILE PEOPLE [N/M) 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

STANDARD DEVIATION .00 .00 .00 .00 .00 .00 .00 .00 
STANDARD ERROR .00 .00 .00 .00 .00 .00 .00 .00 

ACTIVITY; TRIPS/PEOPLE THIS MODE [TI N) 2.69 3.33 4.09 4.35 3.86 3.30 3.00 3.67 

STANDARD DEVIATION 1.26 1.83 2.36 2.52 2.31 1.94 1.57 2.20 
STANDARD ERROR .02 .03 .04 .04 .03 .07 .04 .01 

MOBILES TRIP RATE (TRIPS/ MOBILE) [TI M) 2.69 3.33 4.09 4.35 3.86 3.30 3.00 3.67 

STANDARD DEVIATION 1.26 1.83 2.36 2.52 2.31 1.94 1.57 2.20 
STANDARD ERROR .02 .03 .04 .04 .03 .07 .04 .01 

STANDARD TRIP RATE (TRIPS/SAMPLE) [TIP) 2.55 3.15 3 .66 3.85 3.23 2.30 1.67 3.13 

STANDARD DEVIATION 1.37 1.93 2.56 2.75 2.55 2.22 1.89 2.41 
STANDARD ERROR .02 .03 .04 .04 .03 .06 .04 .01 

TOTAL TRAVEL TIME (MIN.) [TT) 182284 239426 492892 510031 824954 711 58 11 3444 2434471 

AVERAGE TRIP DURATION (MIN.) [TT/T) 15.90 21.55 26.88 24.61 26.65 25.75 24.60 24 .35 

STANDARD DEVIATION 58.44 73.09 87.43 79.20 82.77 72.97 87.03 79.48 
STANDARD ERROR .55 .69 .65 .55 .47 1.39 1.28 .25 

ACTIVITY. TIME PER PEOPLE [TT/N) 42.74 71 .66 110.02 106.99 102.80 85.02 73.76 89.32 

STANDARD DEVIATION 89.62 119.06 148.81 135.87 136.38 112.05 138.18 131 .80 
STANDARD ERROR 1.37 2.06 2.22 1.97 1.52 3.87 3.52 .80 

ACTIVITY TIME, PEOPLE MOBILE [TTIM) 42.74 71 .66 110.08 106.99 102.80 85.02 73.76 89.32 

STANDARD DEVIATION 89.62 119.06 148.81 135.87 136.38 112.05 138.18 131 .80 
STANDARD ERROR 1.37 2.06 2.22 1.97 1.52 3.87 3.52 .80 

ACTIVITY TIME PEOPLE/SAMPLE [TT/ P) 40.48 67.81 98.32 94.85 86.21 59.30 41 .18 76.19 

STANDARD DEVIATION 87.75 116.94 144.70 132.36 130.49 101 .39 109.54 125.77 
STANDARD ERROR 1.31 1.97 2.04 1.80 1.33 2.93 2.09 .70 

NOTE: STATISTICS ON TRAVEL TIME NORMALISED WITHIN EACH 15 MIN PERIOD IGNORES PERIODS OF NO TRAVEL. 

MEAN % TRAVEL TIME/PEOPLE 81 .35 80.14 80.11 78.67 80.28 80.48 82.90 79.47 

STANDARD DEVIATION 15.39 12.97 10.54 10.92 10.53 11 .24 12.68 11 .24 
STANDARD ERROR 1.57 1.32 1.08 1.11 1.07 1.15 1.29 1.15 
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AUSTRALIAN PERSONAL TRAVEL CHARACTERISTICS 

MALES - ALL MO DES SYDNEY 81 

AGE GROUP [YR.) 5-11 12-16 17-25 26-34 35-59 60-64 65-99 5-99 

NO OF MALES THIS MODE [N) 2341 1557 2655 2633 5281 694 1111 16272 

MALES IN POP. REPORTED T RAVEL [M) 2341 1557 2655 2633 5281 694 1111 16272 
OUT OF MALES IN SURVEY POPULAT ION [PI 2728 1853 3489 3229 6540 897 1669 20405 
FRACTION OF MALES WHO AR E MOBILE [M/ P) .86 .84 .76 .82 .81 .77 .67 .80 
NUMBER OF TRI PS MADE THIS MODE [T) 9008 8789 17486 17173 32374 3839 5709 94378 

PARTICIPATION; '" MALES THIS MODE [NI P) 85.81 84.03 76.10 81 .54 80.75 77.37 66.57 79.75 

STIINDIIRD DEVIIITION .:J5 .37 .43 .39 .39 .42 .47 .40 
STANDAR D ERROR .01 .01 .0 1 .01 .00 .01 .01 .00 

PARTICIPAT ION; '" OF MOBILE MALES [N/M) 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

STANDARD DEVIATION .00 .00 .00 .00 .00 .00 .00 .00 
STA NDARD ERRO R .00 .00 .00 .00 .00 .00 .00 .00 

ACTIVITY; TRIPS/ MALES THIS MODE [TI N) 3.85 5.64 6 .59 6.52 6.13 5.53 5.14 5.80 

STANDARD DEVIAT ION 2.09 3.42 4.54 5.38 4.98 4.63 3.26 4.50 
STANDARD ERROR .04 .09 .09 .10 .07 .18 .10 .04 

MOBILES TRIP RATE (TRIPS/ MOBILE) [TIM) 3.85 5.64 6 .59 6.52 6.13 5.53 5.14 5.80 

STAN DARD DEVIATION 2.09 3.42 4.54 5.38 4.98 4.63 3.26 4.50 
STANDARD ERROR .04 .09 .09 .10 .07 .18 .10 .04 

STANDARD TRIP RATE (TRIPS/SAMPLE) [TI P) 3.30 4.74 5.01 5.32 4.95 4.28 3.42 4.63 

STANDARD DEVIATION ?~n ~ 7~ 48'i. 5."8 5.09 ~ . 68 3.60 ~ .66 

STANDARD ERROR .05 .09 .08 .10 .06 .16 .09 .03 

TOTAL TRAVEL TIME (MIN.) [TT) 101582 109619 285815 302890 582341 57353 84702 1524302 

AVERAGE TRIP DURATION (MIN.) [TTIT) 11.28 12.47 16.35 17.64 17.99 14.94 14.84 16.15 

STANDARD DEVIATION 22.12 36.52 44.52 46.89 51 .72 34.84 38.96 44.74 
STANDARD ERROR ?~ 39 .34 .36 .29 .56 .52 .15 

ACTIVITY , TIME PER MALES [TT/N) 43.39 70.40 107.65 115.04 110.27 82.64 76.24 93.68 

STAN DARD DEVIAT ION 22.14 58.76 56.79 56.03 78.87 33.47 55.85 65.96 
STANDARD ERROR .46 1.49 1.10 1.09 1.09 1.27 1.68 .52 

ACTIVITY TIME, MALES MOBILE [ TT/ M) 43.39 70.40 107.65 115.04 110.27 82.64 76.24 93.68 

STANDARD DEVIATION 22.14 58.76 56.79 SnO~ 7887 33.47 55.85 65.96 
STANDARD ERROR .46 1.49 1.10 1.09 1.09 1.27 1.68 .52 

ACTIVITY TIME MALES/SAMPLE [TT/P) 37.24 59.16 81 .92 93.80 89.04 63.94 50.75 74.70 

STANDARD DEVIAT ION 25.49 59.72 67.55 67.47 83.15 45.42 58.05 69.90 
STANDARD ERROR .49 1.39 1.14 1.19 1.03 1.52 1.42 .49 

NOTE: STATISTICS ON TRAVEL TIME NORMALISED WITHIN EACH 15 MIN PERIOD IGNORES PERIODS OF NO TRAVEL. 

MEAN 'I, TRAVEL TIME/ MALES 61 .12 65.84 66.72 68.55 70.29 61 .78 73.06 67.85 

STANDARD DEVIAT ION 10.69 14.67 5.73 6.11 7.17 10.30 14.43 6.29 
STANDARD ERROR 1.23 1.50 .59 .62 .73 1.10 1.47 .64 

MALES - ALL MODES SYDNEY 81 
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AUSTRALIAN PERSONAL TRAVEL CHARACTERISTICS 

FEMALES - ALL MO DES SYDNEY 81 

AGE GROUP [YR.] 5-11 12-1 6 17-25 26-34 35-59 60-64 65-99 5-99 

NO OF FEMALE THIS MODE [N] 2254 1542 2586 2681 4871 632 1287 15853 

FEMALES IN POP. REPORTED TRAVEL (M] 2254 1542 2586 2681 4871 632 1287 15853 
OUT OF FEMALES IN SURVEY POPULATION (P] 2612 1819 3344 3354 6467 980 2268 20844 
FRACTION OF FEMALES WHO ARE MOBILE (M/ P] .86 .85 .77 .80 .75 .64 .57 .76 
NUMBER OF TRIPS MADE THIS MODE (T] 8890 8373 16500 16514 27763 3182 6366 87588 

PARTICIPATION; '10 FEMALES THIS MODE [NIP] 86.29 84.77 77.33 79.93 75.32 64.49 56.75 76.06 

STANDARD DEVIATION .34 .36 .42 .40 .43 .48 .50 .43 
STANDARD CARon .01 .01 .01 .01 .01 .02 .01 .00 

PARTICIPATION; '10 OF MOBILE FEMALES [N/M] 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

STANDARD DEVIATION .00 .00 .00 .00 .00 .00 .00 .00 
STANDARD ERROR .00 .00 .00 .00 .00 .00 .00 .00 

ACTIVITY; TRIPS/ FEMALES THIS MODE [T/N] 3.94 5.43 6.38 6.16 5.70 5.03 4.95 5.53 

STANDARD DEVIATION 2.14 3.07 3.61 3.74 3.57 3.12 3.01 3.42 
STANDARD ERROR .04 .08 .07 .07 .05 .12 .08 .03 

MOBILES TRIP RATE (TRIPS/ MOBILE) [T/ M] 3.94 5.43 6.38 6.16 5.70 5.03 4.95 5.53 

STANDARD DEVIATION 2.14 3.07 3.61 3.74 3.57 3.12 3.01 3.42 
STANDARD ERROR .04 .08 .07 .07 .05 .12 .08 .03 

STANDARD TRIP RATE (TRIPS/SAMPLE) [TIP] 3.40 4.60 4.93 4.92 4.29 3.25 2.81 4.20 

STANDARD DEVIATION 2.40 3.43 4.15 4.15 3.96 3.47 3.34 3.80 
STANDARD ERROR .05 .08 .07 .07 .05 .11 .07 .03 

TOTAL TRAVEL TIME (MIN.) [TT] 100068 108204 244081 21 1917 359548 43851 87600 1155269 

AVERAGE TRIP DURATION (MIN.) [TTIT] 11 .26 12.92 14.79 12.83 12.95 13.78 13.76 13.19 

STANDARD DEVIATION 22.01 34.85 37.18 31 .78 31.83 30.02 35.99 32.64 
STANDARD ERROR .23 .38 .29 .25 .19 .53 .45 .11 

ACTIVITY, TIME PER FEMALES [TTIN] 44.40 70.17 94.39 79.04 73.81 69.38 68.07 12.87 

STANDARD DEVIATION 20.96 50.79 36.18 31 .42 35.81 26.07 52.07 39.18 
STANDARD ERROR .44 1.29 .71 .61 .51 1.04 1.45 .31 

ACTIVITY TIME, FEMALES MOBILE [TTIM] 44.40 70.17 94.39 79.04 73.81 69.38 68.07 72 .87 

STANDARD DEVIATION 20.96 50.79 36.18 31.42 35.81 26.07 52.07 39.18 
STANDARD ERROR .44 1.29 .71 .61 .51 1.04 1.45 .31 

ACTIVITY TIME FEMALES/SAMPLE [TT/ P] 38.31 59.49 72.99 63.18 55.60 44.75 38.62 55.42 

STANDARD DEVIATION 24.75 53.13 50.74 42.32 44.48 39.26 51 .73 46.20 
STANDARD ERROR .48 1.25 .88 .73 .55 1.25 1.09 .32 

NOTE: STATISTICS ON TRAVEL TIME NORMALISED WITHIN EACH 15 MIN PERIOD IGNORES PERIODS OF NO TRAVEL. 

MEAN '10 TRAVEL TIME/ FEMALES 60.09 67.69 64.48 64.91 64.94 66.19 72.55 64.83 

STANDARD DEVIATION 13.17 16.12 7.99 12.06 11 .76 11 .97 16.02 9.18 
STANDARD ERROR 1.46 1.64 .82 1.24 1.20 1.31 1.63 .94 

FEMALES - ALL MO DES SYDNEY 81 
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AUSTRALIAN PERSONAL TRAVEL CHARACTERISTICS 

PEOPLE - ALL MODES SYDNEY 81 

AGE GROUP [YR.) 5-11 12-16 17-25 26-34 35-59 60-64 65-99 5-99 

NO OF PEOP THIS MODE [N) 4595 3099 5241 5314 10152 1326 2398 32125 

PEOPLE IN POP. REPORTED TRAVEL [M] 4595 3099 5241 5314 10152 1326 2398 32125 
OUT OF PEOPLE IN SURVEY POPULATION [PI 5340 3672 6833 6583 13007 1877 3937 41249 
FRACTION OF PEOPLE WHO ARE MOBILE [M/ P] .86 .84 .77 .81 .78 .71 .61 .78 
NUMBER OF TRIPS MADE THIS MODE [T] 17898 17162 33986 33687 60137 7021 12075 181966 

PARTICIPATION; % PEOPLE THIS MODE [N/P) 86.05 84.40 76.70 80.72 78.05 70.64 60.91 77.88 

STANDARD DEVIATION .35 .36 .42 .39 .41 .46 .49 .42 
STANDARD ERROR .00 .01 .01 .00 .00 .01 .01 .00 

PARTICIPATION; % OF MOBILE PEOPLE [NIM) 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

STANDARD DEVIATION .00 .00 .00 .00 .00 .00 .00 .00 
STANDARD ERROR .00 .00 .00 .00 .00 .00 .00 .00 

ACTIVITY; TRIPS/ PEOPLE THIS MODE [T/N) 3.90 5.54 6.48 6.34 5.92 5.29 5.04 5.66 

STANDARD DEVIATION 2.11 3.25 4.11 4.63 4.37 3 .99 3.13 4.01 
STANDARD ERROR .03 .06 .06 .06 .04 .11 .06 .02 

MOBILES TRIP RATE (TRIPS/MOBILE) [T/M) 3.90 5.54 6.48 6.34 5.92 5.29 5.04 5.66 

STANDARD DEVIATION 2.11 3 .25 4.11 4.63 4 .37 3.99 3.13 4.01 
STANDARD ERROR .03 .06 .06 .06 .04 .11 .06 .02 

STANDARD TRIP RATE (TRIPS/ SAMPLE) [TIP) 3.35 4.67 4.97 5.12 4.62 3.74 3.07 4.41 

~TArmAnD D[VIATION 2.30 3 .GO 4.!:I2 4.0!j 4.!j7 4.13 3.4G 4,25 
STANDARD ERROR .03 .06 .05 .06 .04 .10 .06 .02 

TOTAL TRAVEL TIME (MIN.) [TT) 201650 217823 529896 51 4807 941889 101204 172302 2679571 

AVERAGE TRIP DURATION (MIN.) [TT/T) 11 .27 12.69 15.59 15.28 15.66 14.41 14.27 14.73 

STANDARD DEVIATION 22.07 35.72 41 .13 40.27 43.75 32.75 37 .42 39.41 
3TANDAflD mflOfl .1G .<' . L< . L< .10 .39 .34 .09 

ACTIVITY, TIME PER PEOPLE [TTIN) 43.88 70.29 101 .11 96.88 92.78 76.32 71 .85 83.41 

STANDARD DEVIATION 21.57 54.93 48.20 48.75 64.67 30.87 54.00 55.40 
STANDARD ERROR .32 .99 .67 .67 .64 .85 1.10 .31 

ACTIVITY TIME, PEOPLE MOBILE [TT/M) 43.88 70.29 101 .11 96.88 92.78 76.32 71.85 83.41 

STANDARD DEVIATION 21 .57 54.93 48.20 48.75 64.67 30.87 54.00 55.40 
STANDARD ERROR .32 .99 .67 .67 .64 .85 1.10 .31 

ACTIVITY TIME PEOPLE/SAMPLE [TT/ P) 37.76 59.32 77.55 78.20 72.41 53.92 43.76 64.96 

STANDARD DEVIATION 25.13 56.54 60.07 58.13 68.84 43.38 54.82 59.91 
STANDARD ERROR .34 .93 .73 .72 .60 1.00 .87 .29 

NOTE: STATISTICS ON TRAVEL TIME NORMALISED WITHIN EACH 15 MIN PERIOD IGNORES PERIODS OF NO TRAVEL. 

MEAN % TRAVEL TIME/ PEOPLE 61 .39 66.49 65.98 66.74 68.13 62.47 72.14 66.58 

STANDARD DEVIATION 12.46 14.48 6.00 7.43 8.48 10.21 13.71 7.32 
STANDARD ERROR 1.38 1.48 .61 .76 .87 1.08 1.40 .75 

PEOPLE - ALL MO DES SYDNEY 81 
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AUSTRALIAN PERSONAL TRAVEL CHARACTERISTICS 

MALES - ALL MODES SYDNEY 81 

AGE GROUP [YR.] 5-11 12-1 6 17-25 26-34 35-59 60-64 65-99 5-99 

NO. OF MALES THIS MODE [N] 757 517 953 976 1834 201 345 5583 

MALES IN POP. REPORTED TRAVEL [M) 757 517 953 976 1834 201 345 5583 
OUT OF MALES IN SURVEY POPULATION [P) 1040 703 1355 1272 2580 321 641 7912 
FRACTION OF MALES WHO ARE MOBILE [M/ P) .73 .74 .70 .77 .71 .63 .54 .71 
NUMBER OF TRIPS MADE THIS MODE [T) 3157 2589 5279 5023 8884 909 1282 27123 

PARTICIPATION; % MALES THIS MODE [NIP] 72.79 73.54 70.33 76.73 71 .09 62 .62 53.82 70.56 

STANDARD DEVIATION .45 .44 .46 .42 .45 .48 .50 .46 
STANDARD ERROR .01 .02 .01 .01 .01 .03 .02 .01 

PARTICIPATION; % OF MOBILE MALES [N/M] 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

STANDARD DEVIATION .00 .00 .00 .00 .00 .00 .00 .00 
STANDARD ERROR .00 .00 .00 .00 .00 .00 .00 .00 

ACTIVITY; TRIPS/ MALES THIS MODE [T/N] 4.17 5.01 5.54 5.15 4.84 4.52 3.72 4.86 

STANDARD DEVIATION 2.58 3.35 3.56 3.52 3.44 2.65 2.27 3.31 
STANDARD ERROR .09 .15 .12 .11 .08 .19 .12 .04 

MOBILES TRIP RATE (TRIPS/ MOBILE) [T/ M) 4.17 5.01 5.54 5.15 4.84 4.52 3.72 4.86 

STANDAnD D[VIATION ~ .oH 3.35 3.56 3.52 3.44 2.65 2.27 3.31 
STANDARD ERROR .09 .15 .12 .11 .08 .19 .12 .04 

STANDARD TRIP RATE (TRIPS/ SAMPLE) [TIP) 3.04 3.68 3.90 3.95 3.44 2.83 2.00 3.43 

STANDARD DEVIATION 2.88 3.62 3.91 3.77 3.84 3.03 2.49 3.55 
STANDARD ERROR .09 .14 .11 .11 .07 .17 .10 .04 

TOTAL TRAVEL TIME (MIN.) [TT) 51995 41535 99245 90378 155919 1401 3 20730 473815 

AVERAGE TRIP DURATION (MIN.) [TTIT] 16.47 16.04 18.80 17.99 17.55 15.42 16.17 17.47 

STANDARD DEVIATION 37.84 39.86 48.49 40.05 39.51 33.16 32.26 40.86 
STANDARD ERROR .67 .78 .67 .57 .42 1.10 .90 .25 

ACTIVITY, TIME PER MALES [TTIN] 68.69 80.34 104.14 92.60 85.02 69.72 60.09 84.87 

STANDARD DEVIATION 48.21 52.88 64.37 36.68 42.75 34 .52 35.11 48.90 
STANDARD ERROR 1.7!:1 2.33 2.09 1. 17 1.00 ~.4~ 1.89 .65 

ACTIVITY TIME, MALES MOBILE [TT/M) 68.69 80.34 104.14 92.60 85.02 69.72 60.09 84.87 

STANDARD DEVIATION 48.21 52.88 64.37 36.68 42.75 34.52 35.11 48.90 
STANDARD ERROR 1.75 2.33 2.09 1.17 1.00 2.43 1.89 .65 

ACTIVITY TIME MALES/SAMPLE [TTIP] 50.00 59.08 73.24 71 .05 60.43 43.65 32.34 59.89 

STANDARD DEVIATION 51.25 57 .56 71 .96 50.84 52.77 43.43 39.51 56.42 
STANDARD ERROR 1.59 2.17 1.95 1.42 1.04 2.42 1.56 .63 

NOTE: STATISTICS ON TRAVEL TIME NORMALISED WITHIN EACH 15 MIN PERIOD IGNORES PERIODS OF NO TRAVEL. 

MEAN % TRAVEL TIME/ MALES 75.59 68.06 73.48 72 .13 72.42 69.10 71 .61 72.04 

s rANDARD DEVIATION 14.21 13.91 6.54 7.20 7.24 12.22 12.87 6.35 
STANDARD ERROR 1.45 1.45 .67 .73 .74 1.31 1.42 .65 

MALES - ALL MO DES SYDNEY 81 
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AUSTRALIAN PERSONAL TRAVEL CHARACTERISTICS 

FEMALES - ALL MODES SYDNEY 81 

AGE GROUP [YR.] 5-11 12-1 6 17-25 26-34 35-59 60-64 65-99 5-99 

NO. OF FEMALES THIS MODE [ N] 744 487 915 977 1602 196 373 5294 

FEMALES IN POP. REPORTED TRAVEL [MJ 744 487 915 977 1602 196 373 5294 
OUT OF FEMALES IN SURVEY POPULATION [PJ 1015 695 1316 1328 2467 371 877 8069 
FRACTION OF FEMALES WHO ARE MOBILE [M/PJ .73 .70 .70 .74 .65 .53 .43 .66 
NUMBER OF TRIPS MADE THIS MODE [T J 3099 2352 4545 4350 6748 817 1368 23279 

PARTICIPATION; % FEMALES THIS MODE [NIP] 73.30 70.07 69.53 73.57 64.94 52.83 42.53 65.61 

STANDARD DEVIATION .44 .46 .46 .44 .48 .50 .49 .48 
STANDARD ERROR .01 .02 .01 .01 .01 .03 .02 .01 

PARTICIPATION; % OF MOBILE FEMALES [N/ M] 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

STANDARD DEVIATION .00 .00 .00 .00 .00 .00 .00 .00 
STANDARD ERROR .00 .00 .00 .00 .00 .00 .00 .00 

ACTIVITY; TRIPS/FEMALES THIS MODE [T/ N] 4.17 4.83 4.97 4.45 4.21 4.17 3.67 4.40 

STANDARD DEVIATION 2.51 3.22 3.04 2.77 2.59 2.71 2.63 2.79 
STANDARD ERROR 09 .15 .10 .09 .06 .19 .14 .04 

MOBILES T RIP RATE (TRIPS/MOBILE) [T/ M] 4.17 4.83 4.97 4.45 4.21 4.17 3.67 4.40 

STANDARD DEVIATION 2.51 3.22 3.04 2.77 2.59 2.71 2.63 2.79 
STANDARD ERROR .09 .15 10 09 .06 .19 .14 .04 

STANDARD TRIP RATE (TRIPS/ SAMPLE) [T/P] 3.05 3.38 3.45 3.28 2.74 2.20 1.56 2.88 

STIINDIIRD DEVIATION 2.83 3.48 3.41 3.08 2.90 2.86 2.49 3.07 
STANDARD ERROR .09 .13 .09 .08 .06 .15 .OB . U~ 

TOTAL TRAVEL T IME (MIN.) [TT] 43567 39881 80190 76000 115645 13703 23382 392368 

AVERAGE TRIP DURATION (MIN.) [TT/T] 14.06 16.96 17.64 17.47 17.14 16.77 17.09 16.86 

STANDARD DEVIATION 27.31 56.61 38.42 33.81 35.53 36.24 33.37 37.46 
STIINDIIRD ERROR .49 1.17 .57 .51 .43 1.27 .90 .25 

ACTIVITY, T IME PER FEMALES [TT/N] 58.56 81 .89 87.64 77 .79 72.19 69.91 62.69 74.12 

STANDARD DEVIATION 22.39 100.91 34.64 19.92 36.64 42.06 35.07 43.91 
STANDARD ERROR .82 4.57 1.15 .64 .92 3.00 1.82 .60 

ACTIVITY T IME, FEMALES MOBILE [TT/M] 58.56 81 .89 87 .64 77.79 72.19 69.91 62.69 74.12 

STANDARD DEVIAT ION 22.39 100.91 34.64 19.92 36.64 42.06 35.07 43.91 
STANDARD ERROR 82 4.57 1.15 .64 .92 3.00 1.82 .60 

ACTIVITY T IME FEMALES/SAM PLE [TT/P] 42.92 57.38 60.93 57.23 46.88 36.94 26.66 48.63 

STANDARD DEVIATION 32.24 92.41 49.62 38.33 45.37 46.41 38.52 50.05 
STANDARD ERROR 1.01 3.51 1.37 1.05 .91 2.41 1.30 .56 

NOTE: STATISTICS ON TRAVEL TIME NORMALISED WITHIN EACH 15 MIN PERIOD IGNORES PERIODS OF NO TRAVEL. 

MEAN % TRAVEL TIME/FEMALES 66.51 76.32 71 .51 73.26 72.56 09.87 69.45 71 .95 

STANDARD DEVIATION 17.39 14.82 8.51 10.23 10.71 12.98 12.89 8.15 
STANDARD ERROR 1.89 1.51 .87 1.04 1.09 1.47 1.46 .83 

FEMALES - ALL MODES SYDNEY 81 

256 ARRB SR 38, 1987 



AUSTRALIAN PERSONAL TRAVEL CHARACTERISTICS 

PEOPLE - ALL MO DES SYDNEY 81 

AGE GROUP IYR.) 5-11 12-16 17-25 26-34 35-59 60-64 65-99 5-99 

NO. OF PEOPLE THIS MODE [N) 1501 1004 1868 1953 3436 397 718 10877 

PEOPLE IN POP. REPORTED TRAVEL 1M] 1501 1004 1868 1953 3436 397 718 10877 
OUT OF PEOPLE IN SURVEY POPULATION IP] 2055 1398 2671 2600 5047 692 1518 15981 
FRACTION OF PEOPLE WHO ARE MOBILE IM/ P] .73 .72 .70 .75 .68 .57 .47 .68 
NUMBER OF TRIPS MADE THIS MODE IT] 6256 4941 9824 9373 15632 1726 2650 50402 

PARTICIPATION; % PEOPLE THIS MODE [NIP) 73 .04 71 .82 69.94 75.12 68.08 57.37 47.30 68.06 

STANDARD DEVIATION .44 .45 .46 .43 .47 .49 .50 .47 
STANDARD ERROR .01 .01 .01 .01 .01 .02 01 .00 

PARTICIPATION; % OF MOBILE PEOPLE [NIM) 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

STANDARD DEVIATION .00 .00 .00 .00 .00 .00 .00 .00 
STANDARD ERROR .00 .00 .00 .00 .00 .00 .00 .00 

ACTIVITY; TRIPS/PEOPLE THIS MODE [T/N) 4.17 4.92 5.26 4.80 4.55 4 .35 3 .69 4.63 

STANDARD DEVIATION 2.54 3.29 3.33 3.18 3.09 2.68 2.46 3.08 
STANDARD ERROR .07 .10 .08 .07 .05 .13 .09 .03 

MOBILES TRIP RATE (TRIPS/MOBILE) [T/M) 4.17 4.92 5.26 4.80 4.55 4 .35 3.69 4.63 

STANDARD DEVIATION 2.54 3.29 3.33 3.18 3.09 2.68 2.46 3.08 
STANDARD ERROR .07 .10 .08 .07 .05 .13 .09 .03 

STANDARD TRIP RATE (TRIPS/ SAMPLE) [TIP) 3.04 3.53 3.68 3.61 3.10 2.49 1.75 3.15 

STANDARD DEVIATION 2.85 3.56 3.68 3.45 3.31 2.96 2.50 3.33 
STANDARD ERROR .06 .10 .07 .07 .05 .11 .06 .03 

TOTAL TRAVEL TIME (MIN.) [TT) 95562 81416 179435 166378 271564 27716 44112 866183 

AVERAGE TRIP DURATION (MIN.) [TTIT) 15.28 16.48 18.26 17.75 17.37 16.06 16.65 17.19 

STANDARD DEVIATION 32.95 48.56 44.12 37.28 37 .84 34.66 32.84 39.33 
STANDARD ERROR .42 .69 .45 .39 .30 .83 .64 .18 

ACTIVITY, TIME PER PEOPlE [TTIN) 63.67 81 .09 96.06 85 .19 79.03 69.81 61 .44 79.63 

STANDARD DEVIATION 38.02 79.83 52.61 30.42 40.52 38.38 35.09 46.85 
STANDARD ERROR .98 2 .~£ 1.22 .69 .69 1.93 1.31 .45 

ACTIVITY TIME, PEOPLE MOBILE [TT/M) 63.67 81 .09 96.06 85.19 79.03 69.81 61 .44 79.63 

STANDARD DEVIATION 38.02 79.83 52.61 30.42 40.52 38.38 35.09 46.85 
STANDARD ERROR .98 2.52 1.22 .69 .69 1.93 1.31 .45 

ACTIVITY TIME PEOPLE/SAMPLE [TT/P) 46.50 58.24 67 .18 63.99 53.81 40.05 29.06 54.20 

STANDARD DEVIATION 43.06 76.86 62.26 45.30 49.75 45.14 39.03 53.59 
STANDARD ERROR .95 2.06 1.20 .89 .70 1.72 1.00 .42 

NOTE: STATISTICS ON TRAVEL TIME NORMALISED WITHIN EACH 15 MIN PERIOD IGNORES PERIODS OF NO TRAVEL. 

MEAN % TRAVEL TIME/PEOPLE 73.47 72.79 72.58 72.18 72.30 69.71 71 .28 71 .91 

STANDARD DEVIATION 14.41 12.00 6.18 7.29 7.64 12.27 10.85 6.71 
STANDARD ERROR 1.47 1.22 .63 .74 .78 1.29 1.19 .68 

PEOPLE - ALL MODES SYDNEY 81 
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AUSTRALIAN PERSONAL TRAVEL CHARACTERISTICS 

MALES - TO SHOPPING MELBOURNE 78/79 

AGE GROUP [YR.] 5-11 12-17 18-25 26-34 35-59 60-64 65-99 5-99 

NO. OF MALES TO PURPOSE [N] 148 110 266 381 547 119 346 1917 

MALES IN POP. REPORTED TRAVEL IMj 2214 1741 2260 2525 4477 446 738 14401 
OUT OF MALES IN SURVEY POPULATION IPj 2328 1830 2460 2656 4876 562 1205 15917 
FRACTION OF MALES WHO ARE MOBILE IMI Pj .95 .95 .92 .95 .92 .79 .61 .90 
NUMBER OF TRIPS MADE TO PURPOSE ITj 173 124 323 484 660 144 419 2327 

PARTICIPATION; % MALES TO PURPOSE [NIP] 6.36 6.01 10.81 14.34 11.22 21.17 28.71 12.04 

STANDARD DEVIATION .24 .24 .31 .J5 .:12 .41 .46 .33 
STANDARD ERROR .01 .01 .01 .01 .00 .02 .01 .00 

PARTICIPATION; % OF MOBILE MALES [N/M] 6.68 6.32 11 .77 15.09 12.22 26.68 46.88 13.31 

STANDARD DEVIATION .25 .24 .32 .36 .33 .44 .50 .34 
STANDARD ERROR .01 .01 .01 .01 .00 .02 .02 .00 

ACTIVITY; TRIPSI MALES TO PURPOSE [TIN] 1.17 1.13 1.21 1.27 1.21 1.21 1.21 1.21 

STANDARD DEVIATION 1.17 1.13 1.22 1.27 1.18 1.16 1.21 1.20 
STANDARD ERROR .10 .11 .07 .07 .05 .11 .07 .03 

MOBILES TRIP RATE (TRIPS/ MOBILE) [TI M] .08 .07 .14 .19 .15 .32 .57 .16 

STANDARD DEVIATION .08 .07 .14 .19 .12 .26 .57 .15 
STANDARD ERROR .00 .00 .00 .00 .00 .01 .02 .00 

STANDARD TRIP RATE (TRIPS/ SAMPLE) [TI P] .07 .07 .13 .18 .14 .26 .35 .15 

3TANDAnD D[VIATION .07 .o? 1.1 lR 11 .19 .35 .14 
STANDARD ERROR .00 .00 .00 .00 .00 .01 .01 .00 

TOTAL TRAVEL TIME (MIN.) [TT] 1956 1708 4421 7169 9941 3554 7246 35995 

AVERAGE TRIP DURATION (MIN.) [TT/T] 11.31 13.77 13.69 14.81 15.06 24.68 17.29 15.47 

STANDARD DEVIATION 11 .31 13.77 13.69 14.81 14.40 23.17 17.29 15.14 
STANDARD ERRon .86 1 . 2~ .76 F.7 ~n 1 ~~ .84 .31 

ACTIVITY, TIME PER MALES [TT/N] 13.22 15.53 16.62 18.82 18.17 29.87 20.94 18.78 

STANDARD DEVIATION 13.26 15.60 16.65 18.84 17.53 28.48 20.97 18.46 
STANDARD ERROR 1.09 1.49 1.02 .97 .75 2.61 1.13 .42 

ACTIVITY TIME, MALES MOBILE [TT/ M] .88 .98 1.96 2.84 2.22 7.97 9.82 2.50 

STANDARD DEVIATION .88 .98 1.96 2.84 1.44 6.35 9.83 2.15 
STANDARD ERROR .02 .02 .04 .06 .02 .30 .36 .02 

ACTIVITY TIME MALESI SAMPLE [TT/P] .84 .93 1.80 2.70 2.04 6.32 6.01 2.26 

STANDARD DEVIATION .84 .93 1.80 2.70 1.23 4.64 6.02 1.91 
STANDARD ERROR .02 .02 .04 .05 .02 .20 .17 .02 

NOTE: STATISTICS ON TRAVEL TIME NORMALISED WITHIN EACH 15 MIN PERIOD IGNORES PERIODS OF NO TRAVEL. 

MEAN % TRAVEL TlMEI MALES 55.72 58.81 56.92 62.78 60.55 86.74 83.76 74.77 

STANDARD DEVIATION 24.36 23.35 17.70 18.79 17.40 17.39 19.84 18.33 
STANDARD ERROR 3.71 3.37 2.39 2.33 2.08 1.78 2.02 1.87 

MALES - TO SHOPPING MELBOURNE 78/79 
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AUSTRALIAN PERSONAL TRAVEL CHARACTERISTICS 

FEMALES - TO SHOPPING MELBOURNE 78/79 

AGE GROUP [YR.] 5-11 12-17 18-25 26-34 35-59 60-64 65-99 5-99 

NO. OF FEMALES TO PURPOSE [N] 161 140 567 931 1528 228 479 4034 

FEMALES IN POP. REPORTED TRAVEL [M) 2051 1600 2220 2242 3548 391 800 ·12852 
OUT OF FEMALES IN SURVEY POPULATION [P) 2175 1701 2553 2721 4693 638 1550 16031 
FRACTION OF FEMALES WHO ARE MOBILE [MIP) .94 .94 .87 .82 .76 .61 .52 .80 
NUMBER OF TRIPS MADE TO PURPOSE [T] 189 172 687 1209 1954 272 549 5032 

PARTICIPATION; % FEMALES TO PURPOSE [NI P] 7AO 8.23 22.21 34.22 32.56 35.74 30.90 25.16 

STANDARD DEVIATION .26 .27 A2 A7 A7 A8 A6 A3 
STANDARD ERROR .01 .01 .01 .01 .01 .02 .01 no 

PARTICIPATION; % OF MOBILE FEMALES [NIM] 7.85 8.75 25.54 41 .53 43.07 58.31 59.88 31 .39 

STANDARD DEVIATION .27 .28 A4 .49 .50 .49 .49 .46 
STANDARD ERROR .01 .01 .01 .01 .01 .02 .02 .00 

ACTIVITY; TRIPSI FEMALES TO PURPOSE [TIN] 1.17 1.23 1.21 1.30 1.28 1.19 1.15 1.25 

STANDARD DEVIATION 1.18 1.23 1.2 1 1.30 1.28 1.20 1.14 1.25 
STANDARD ERROR .09 .10 .05 .04 .03 .08 .05 .02 

MOBILES TRIP RATE (TRIPS/MOBILE) [TIM] .09 .11 .31 .54 .55 .70 .69 .39 

STANDARD DEVIIITION .09 .11 .31 .54 .55 .70 .68 .39 
STANDARD ERROR .00 .00 .01 .01 .0 1 .04 .02 .00 

STANDARD TRIP RATE (TRIPS/SAMPLE) [T/P] .09 .10 .27 .44 A2 .43 .35 .31 

STANDARD DEVIATION .09 .10 .27 .44 Al .43 .35 .31 
STANDARD ERROR .00 .00 .01 .01 .01 .02 .01 .00 

TOTAL TRAVEL TIME (MIN.) [TT] 2488 2461 12478 23964 39016 3967 10356 94730 

AVERAGE TRIP DURATION (MIN.) [TT/T] 13.16 14.31 18.16 19.82 19.97 14.58 18.86 18.83 

STANDARD DEVIATION 13.16 14.31 18.16 19.82 19.83 14.58 18.84 18.77 
STANDARD ERROR .96 1.09 .69 .57 .45 .88 .80 .26 

ACTIVITY, TIME PER FEMALES [TT/N] 15.45 17.58 22.01 25 .74 25.53 17.40 21 .62 23.48 

STANDARD DEVIATION 15.50 17.64 22.03 25.75 25.41 17A4 21.62 23.43 
STANDARD ERROR 1.22 1.49 .93 .84 .65 1.15 .99 .37 

ACTIVITY TIME, FEMALES MOBILE [TT/M] 1.21 1.54 5.62 10.69 11.00 10.15 12.95 7.37 

STANDARD DEVIATION 1.21 1.54 5.62 10.69 10.86 10.16 12.93 7.31 
STANDARD ERROR .03 .04 .12 .23 .18 .51 .46 .06 

ACTIVITY TIME FEMALES/SAMPLE [TT/P] 1.14 1.45 4.89 8.81 8.31 6.22 6.68 5.91 

STANDARD DEVIATION 1.14 1.45 4.89 8.81 8.18 6 .22 6.66 5.85 
STANDARD ERROR .02 .04 .10 .17 .12 .25 .17 .05 

NOTE: STATISTICS ON TRAVEL TIME NORMALISED WITHIN EACH 15 MIN PERIOD IGNORES PERIODS OF NO TRAVEL. 

MEAN % TRAVEL TIME/FEMALES 60.90 61 .20 81.18 81.51 82.21 60.77 84.28 80.90 

STANDARD DEVIATION 24A5 20.89 19.57 17.97 17.38 17.74 20.33 17.78 
STANDARD ERROR 3.42 2.84 2.00 1.83 1.77 2.71 2.08 1.81 
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AUSTRALIAN PERSONAL TRAVEL CHARACTERISTICS 

PEOPLE - TO SHOPPING MELBOURNE 78/79 

AGE GROUP [YR.] 5-11 12-17 18-25 26-34 35-59 60-64 65-99 5-99 

NO. OF PEOPLE TO PURPOSE [N] 309 250 833 1312 2075 347 825 5951 

PEOPLE IN POP. REPORTED TRAVEL (M) 4265 3341 4480 4767 8025 837 1538 27253 
OUT OF PEOPLE IN SURVEY POPULATION (P) 4503 3531 5013 5377 9569 1200 2755 31948 
FRACTION OF PEOPLE WHO ARE MOBILE (M/ P) .95 .95 .89 .89 .84 .70 .56 .85 
NUMBER OF TRIPS MADE TO PURPOSE (T) 362 296 1010 1693 2614 416 968 7359 

PARTICIPATION; '10 PEOPLE TO PURPOSE [NIP) 6.86 7.08 16.62 24.40 21 .68 28.92 29.95 18.63 

STANDARD DEVIATION .25 .2fJ .37 .43 .11 A5 .46 .39 
STANDARD ERROR .00 .00 .01 .01 .00 .01 .01 .00 

PARTICIPATION; '10 OF MOBILE PEOPLE [N/M] 7.25 7.48 18.59 27.52 25.86 41.46 53.64 21 .84 

STANDARD DEVIATION .26 .26 .39 .45 .44 .49 .50 .41 
STANDARD ERROR .00 .00 .01 .01 .00 .02 .01 .00 

ACTIVITY; TRIPS/PEOPLE TO PURPOSE [T/ N] 1.17 1.18 1.21 1.29 1.26 1.20 1.17 1.24 

STANDARD DEVIATION 1.17 1.19 1.21 1.29 1.25 1.18 1.17 1.23 
STANDARD ERROR .07 .08 .04 .04 .03 .06 .04 .02 

MOBILES TRIP RATE (TRIPS/MOBILE) [T/ M] .08 .09 .23 .36 .33 .50 .63 .27 

STANDARD DEVIATION .08 .09 .23 .36 .32 .48 .63 .27 
STANDARD ERROR .00 .00 .00 .01 .00 .02 .02 .00 

STANDARD TRIP RATE (TRIPS/ SAMPLE) [T/P) .08 .08 .20 .31 .27 .35 .35 .23 

STANDARD D[VIATION .08 OR .20 .31 .26 .33 .35 .23 
STANDARD ERROR .00 .00 .00 .00 .00 .01 .01 .00 

TOTAL TRAVEL TIME (MIN.) [TT) 4444 4169 16899 31133 48957 7521 17602 130725 

AVERAGE TRIP DURATION (MIN.) [TTIT) 12.28 14.08 16.73 18.39 18.73 18.08 18.18 17.76 

STANDARD DEVIATION 12.28 14.08 16.73 18.39 18.49 17.37 18.17 17.63 
STANDARD ERROR .65 .82 ~~ 4~ .36 .85 .58 .21 

ACTIVITY, TIME PER PEOPLE [TT/N] 14.38 16.68 20.29 23.73 23.59 21 .67 21.34 21 .97 

STANDARD DEVIATION 14.41 16.71 20.30 23.74 23.36 21 .00 21 .34 21 .84 
STANDARD ERROR .82 1.06 .70 .66 .51 1.13 .74 .28 

ACTIVITY TIME, PEOPLE MOBILE [TT/M] 1.04 1.25 3.77 6.53 6.10 8.99 11 .44 4 .80 

STANDARD DEVIATION 1.04 1.25 3.77 6 .53 5.86 8 .27 11.44 4.66 
STANDARD ERROR .02 .02 .06 .09 .07 .29 .29 .03 

ACTIVITY TIME PEOPLE/ SAMPLE [TT/ P] .99 1.18 3.37 5.79 5.12 6 .27 6.39 4.09 

STANDARD DEVIATION .99 1.18 3.37 5.79 4.87 5.54 6.38 3.96 
STANDARD ERROR .01 .02 .05 .08 .05 .16 .12 .02 

NOTE: STATISTICS ON TRAVEL TIME NORMALISED WITHIN EACH 15 MIN PERIOD IGNORES PERIODS OF NO TRAVEL. 

MEAN '10 TRAVEL TIME/ PEOPLE 59.44 59.57 78.29 79.58 80.15 83.79 83.54 79.17 

STANDARD DEVIATION 22.03 19.99 20.05 17.77 17.11 18.64 19.37 17.64 
STANDARD ERROR 3.05 2.65 2.05 1.81 1.75 1.90 1.98 1.80 
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AUSTRALIAN PERSONAL TRAVEL CHARACTERISTICS 

MALES - FROM SHOPPING MELBOURNE 78/79 

AGE GROUP IYR.] 5-11 12-17 18-25 26-34 35-59 60-64 65-99 5-99 

NO. OF MALES FROM PURPOSE IN] 148 110 266 381 546 119 346 1916 

MALES IN POP. REPORTED TRAVEL [MI 2211 1741 2252 2511 4451 443 729 14338 
OUT OF MALES IN SURVEY POPULATION [PI 2328 1830 2460 2656 4876 562 1205 15917 
FRACTION OF MALES WHO ARE MOBILE [M/ PI .95 .95 .92 .95 .91 .79 .60 .90 
NUMBER OF TRIPS MADE FROM PURPOSE [TI 173 124 323 484 657 143 419 2323 

PARTICIPATION; % MALES FROM PURPOSE IN/P] 6.36 6.01 10.81 14.34 11 .20 21 .17 28.71 12.04 

STANDARD DEVIATION .24 .24 .31 .35 .32 .41 .45 .33 
STANDARD ERROR .01 .01 .01 .01 .00 .02 .01 .00 

PARTICIPATION; % OF MOBilE MALES [N/M] 6.69 6.32 11 .81 15.17 12.27 26.86 47.46 13.36 

STANDARD DEVIATION .25 .24 .32 .36 .33 .44 .50 .34 
STANDARD ERROR .01 .01 .01 .01 .00 .02 .02 .00 

ACTIVITY; TRIPS/MALES FROM PURPOSE [TIN] 1.17 1.13 1.21 1.27 1.20 1.20 1.21 1.21 

STANDARD DEVIATION 3.70 3.61 2.98 3.84 3.35 2.95 2.22 3.25 
STANDARD ERROR .30 .34 .18 .20 .14 .27 .12 .07 

MOBilES TRIP RATE (TRIPS/MOBilE) [T/M] .08 .07 .14 .19 .15 .32 .57 .16 

STANDARD DEVIATION 1.00 .~ 1.09 1.56 1.24 1.62 1.64 1.26 
STANDARD ERROR .02 .02 .02 .03 .02 .08 .06 .01 

STANDARD TRIP RATE (TRIPS/SAMPLE) [TIP] .07 .07 .13 .18 .13 .25 .35 .15 

STANDARD DEVIATION .97 .92 1.05 1.52 1.18 1.44 1.31 1.19 
STANDARD ERROR .02 .02 .02 .03 .02 .06 .04 .01 

TOTAL TRAVEL TIME (MIN.) [TT) 3357 2903 6037 9901 11996 3607 8455 46256 

AVERAGE TRIP DURATION (MIN.) [TTIT) 19.40 23.41 18.69 20.46 18.26 25.22 20.18 19.91 

STANDARD DEVIATION 33.91 33.41 87.45 74.54 98.55 123.14 74.55 83.98 
STANDARD ERROR 2.58 3.00 4.87 3.39 3.84 10.30 3.64 1.74 

ACTIVITY, TIME PER MALES [TTIN] 22.68 26.39 22.70 25.99 21.97 30.31 24.44 24.14 

STANDARD DEVIATION 35.76 34.50 96.07 83.26 107.82 134.99 81.52 91 .94 
STANDARn FRROR 2.94 3.29 5.89 4.27 4.01 12.37 4.38 2.10 

ACTIVITY TIME, MALES MOBilE [TT/M] 1.52 1.67 2.68 3.94 2.70 8.14 11.60 3.23 

STANDARD DEVIATION 10.83 10.76 33.77 33.71 38.42 71 .03 57.43 34.59 
STANDARD ERROR .23 .26 .71 .67 .58 3.37 2.13 .29 

ACTIVITY TIME MALES/SAMPLE [TTIP] 1.44 1.59 2.45 3.73 2.46 6.42 7.02 2.91 

STANDARD DEVIATION 10.56 10.50 32.32 32.79 36.71 63.14 45.02 32.84 
STANDARD ERROR .22 .25 .65 .64 .53 2.66 1.30 .26 

NOTE: STATISTICS ON TRAVEL TIME NORMALISED WITHIN EACH 15 MIN PERIOD IGNORES PERIODS OF NO TRAVEL. 

MEAN % TRAVEL TIME/MALES 83.20 85.46 78.76 80.81 77 .55 84.96 84.97 79.38 

STANDARD DEVIATION 21 .28 18.99 21 .57 17.10 18.13 17.49 17.86 16.30 
STANDARD ERROR 2.17 1.94 2.20 1.75 1.85 1.78 1.82 1.66 
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AUSTRALIAN PERSONAL TRAVEL CHARACTERISTICS 

FEMALES - FROM SHOPPING MELBOURNE 78/79 

AGE GROUP IYR.] 5-11 12-17 18-25 26-34 35-59 60-64 65-99 5-99 

NO. OF FEMALES FROM PURPOSE IN] 161 140 567 931 1528 228 479 4034 

FEMALES IN POP. REPORTED TRAVEL 1M) 2051 1598 2212 2234 3533 383 795 12806 
OUT OF FEMALES IN. SURVEY POPULATION IP) 2175 1701 2553 2721 4693 638 1550 16031 
FRACTI'ON OF FEMAlES WHO ARE MOBILE IM/ P) .94 .94 .87 .82 .75 .60 .51 .80 
NUMBER OF TRIPS MADE FROM PURPOSE IT) 189 172 687 1209 1953 272 547 5029 

PARl'ICIPATION '" FEMALE FROM PURPOSE IN/ P] 7.40 8.23 22.21 34.22 32.56 35.74 30.90 25.16 

STANDARD DEViATION .26 .27 .42 . ~7 ,47 4R 4/\ .43 
STANDARD ERROR .01 .01 .01 .01 .01 .02 .01 .00 

PARTICIPATION; 'I, OF MOBILE FEMALES IN/M] 7.85 8.76 25.63 41 .67 43.25 59.53 60.25 31 .50 

STANDARD DEVIATION .27 .28 .44 .49 .50 .49 .49 .46 
STANDARD ERROR .01 .01 .01 .01 .01 .03 .02 .00 

ACTIVITY; TRIPS/FEMALES FROM PURPOSE ITIN] 1.17 1.23 1.21 1.30 1.28 1.19 1.14 1.25 

STANDARD DEVIATION 3.43 3.49 3.08 3.19 2.87 1.93 1.94 2.89 
STANDARD ERROR .27 .30 .13 .10 .07 .13 .09 .05 

MOBILES TRIP RATE (TRIPS/MOBILE) IT/M] .09 .11 .31 .54 .55 .71 .69 .39 

STANDARD DEVIATION 1.01 1.09 1.64 2.15 1.99 1.60 1.60 1.72 
STANDARD ERROR .02 .03 .03 .05 .03 .08 .06 .02 

STANDARD TRIP RATE (TRIPS/ SAMPLE) [T/P] .09 .10 .27 .44 .42 .43 .35 .31 

STANDARD DEVIATION 9R 1.05 1.53 1.96 1.74 1.29 1.20 1.55 
STANDARD ERROR .02 .03 .03 .04 .03 .05 .03 .01 

TOTAL TRAVEL TIME (MIN.) [TT] 2467 3722 11143 20663 37278 4228 11612 91113 

AVERAGE TRIP DURATION (MIN.) [TT/T] 13.05 21.64 16.22 17.09 19.09 15.54 21.23 18.12 

STANDARD DEVIATION 34.90 117.58 113.98 98.46 97.62 22.19 84.72 95.58 
STANDARD ERROR 2.54 8.97 4.35 2.83 2.21 1.35 3.62 1.35 

ACTIVITY, TIME PER FEMALES [TTIN] 15.32 26.59 19.65 22.19 24.40 18.54 24.24 22 .59 

STANDARD DEVIATION 37.47 130.28 125.31 111 .76 109.81 23.11 90.22 106.26 
STANDARD ERROR 2.95 11 .01 5.26 3.66 2.81 1.53 4.12 1.67 

ACTIVITY TIME, FEMALES MOBILE [TT/M] 1.20 2.33 5.04 9.25 10.55 11.04 14.61 7.11 

STANDARD DEVIATION 11.25 39.17 63.98 72.95 73.21 20.01 71.00 60.55 
STANDARD ERROR .25 .98 1.36 1.54 1.23 1.02 2.52 .54 

ACTIVITY TIME FEMALES/ SAMPLE [TT/P] 1.13 2.19 4.36 7.59 7.94 6.63 7.49 5.68 

STANDARD DEVIATION 10.93 37.96 59.58 66.19 63.68 16.41 51 .35 54.19 
STANDARD ERROR .23 .92 1.18 1.27 .93 .65 1.30 .43 

NOTE: STATISTICS ON TRAVEL TIME NORMALISED WITHIN EACH 15 MIN PERIOD IGNORES PERIODS OF NO TRAVEL. 

MEAN % TRAVEL TIME/FEMALES 51 .78 84.68 77.35 79.20 80.94 64.69 85.79 79.56 

STANDARD DEVIATION 20.21 18.69 19.48 18.72 16.66 16.40 17.01 17.00 
STANDARD ERROR 2.86 1.91 1.99 1.91 1.70 2.47 1.74 1.74 
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AUSTRALIAN PERSONAL TRAVEL CHARAcrERISTICS 

PEOPLE - FROM SHOPPING MELBOURNE 78/79 

AGE GROUP (YR.] 5-11 12-17 18-25 26-34 35-59 60-64 65-99 5-99 

NO. OF PEOPLE FROM PURPOSE (N] 309 250 833 1312 2074 347 825 5950 

PEOPLE IN POP. REPORTED TRAVEL [M[ 4262 3339 4464 4745 7984 826 1524 ·27144 
OUT OF PEOPLE IN SURVEY POPULAT ION [PI 4503 3531 5013 5377 9569 1200 2755 31948 
FRACTION OF PEOPLE WHO ARE MOBILE [M/ P) .95 .95 .89 .88 .83 .69 .55 .85 
NUMBER OF TRI PS MADE FROM PURPOSE [T) 362 296 1010 1693 2610 415 966 7352 

PARTICIPATION; % PEOPLE FROM PURPOSE (N/P] 6.86 7.08 16.62 24.40 21.67 28.92 29.95 18.62 

STANDARD DEVIATION .25 .26 .37 .43 .41 .45 .46 .39 
STANDARD ERROR .00 .00 .01 .01 .00 .01 .01 .00 

PARTICIPATION; % OF MOBILE PEOPLE (NIM] 7.25 7.49 18.66 27.65 25.98 42.01 54.13 21.92 

STANDAR D DEVIATION .26 .26 .39 .45 .44 .49 .50 .41 
STANDARD ERROR .00 .00 .01 .01 .00 .02 .01 .00 

ACTIVITY; TRIPS/PEOPLE FROM PURPOSE (T/ N] 1.17 1.18 1.21 1.29 1.26 1.20 1.17 1.24 

STANDARD DEVIATION 3.56 3.54 3.05 3.39 3.00 2.33 2.06 3.01 
STANDARD ERROR .20 .22 .11 .09 .07 .13 .07 .04 

MOBILES TRIP RATE (TRIPS/MOBILE) (T/ M] .08 .09 .23 .36 .33 .50 .63 .27 

STANDARD DEVIATIO N 1.00 1.01 1.40 1.87 1.63 1.62 1.62 1.50 
STANDARD ERROR .02 .02 .02 .03 .02 .06 .04 .01 

STANDARD TRIP RATE (TRIPS/ SAMPLE) (T/P] .08 .08 .20 .31 .27 .35 .35 .23 

STANDARD DEVIATION .98 .99 1.32 1.76 1.49 1.36 1.25 1.38 
STANDARD ERROR .01 .02 .02 .02 .02 .04 .02 .01 

TOTAL TRAVEL TIME (MIN.) (TT] 5824 6625 17180 30564 49274 7835 20067 137369 

AVERAGE TRIP DURATION (MIN.) (TTIT] 16.09 22.38 17.01 18.05 18.88 18.88 20.77 18.68 

STANDARD DEVIAT ION 34.58 92.20 106.23 92.27 97.85 74.63 80.47 92.08 
STANDARD ERROR 1.82 5.36 3.34 2.24 1.92 3.66 2.59 1.07 

ACTIVITY, TIME PER PEOPLE (TTIN] 18.85 26.50 20.62 23.30 23.76 22.58 24.32 23.09 

STANDARD DEVIATION 36.78 99.98 116.72 104.27 109.27 81 .21 86.63 101 .86 
STANDARD ERROR 2.09 6.32 4.04 2.86 2.40 4.36 3.02 1.32 

ACTIVITY TIME, PEOPLE MOBILE (TT/M] 1.37 1.98 3.85 6.44 6.17 9.49 13.17 5.06 

STANDARD DEVIATION 11 .03 28.18 51 .03 55.80 56.65 53.76 64.86 48.64 
STANDARD ERROR .17 .49 .76 .81 .63 1.87 1.66 .30 

ACTIVITY T IME PEOPLE/ SAMPLE (TT/ P] 1.29 1.88 3.43 5.68 5.15 6.53 7.28 4.30 

STANDARD DEVIATION 10.74 27.41 48.17 52.46 51 .79 44.81 48.68 44.87 
STANDARD ERROR .16 .46 .68 .72 .53 1.29 .93 .25 

NOTE: STATISTICS ON TRAVEL TIME NORMALISED WITHIN EACH 15 MIN PERIOD IGNORES PERIODS OF NO TRAVEL. 

MEAN % TRAVEL TIME/ PEOPLE 77.99 84.14 77.37 79.13 79.62 82.83 85.26 79.31 

STANDARD DEVIATION 22.48 17.75 18.68 17.64 16.78 18.23 17.00 16.60 
STANDARD ERROR 2.29 1.81 1.91 1.80 1.71 1.86 1.73 1.69 
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AUSTRALIAN PERSONAL TRAVEL CHARACTERISTICS 

MALES - AT HOME MELBOURNE 78/79 

AGE GROUP [YR.] 5-11 12-17 18-25 26-34 35-59 60-64 65-99 5-99 

NO. OF MALES AT PURPOSE [N] 2206 1724 2212 2484 4403 440 717 14186 

MALES IN POP. REPORTED TRAVEL [M] 221 1 1741 2243 2507 4433 441 729 14305 
OUT OF MALES IN SURVEY POPULATION [PI 2250 1759 2286 2530 4513 463 802 14603 
FRACTION OF MALES WHO ARE MOBILE [M / P] .98 .99 .98 .99 .98 .95 .91 .98 
NUMBER OF TRIPS MADE AT PURPOSE [T] 2614 2122 3202 3468 5956 581 914 18857 

PARTICIPATION; '" MALES AT PURPOSE (NIP] 98.04 98.01 96.76 98.18 97.56 95.03 89.40 97.14 

~IANUAAD DEVIATION .14 .14 .18 1~ lS .22 .31 .17 
STANDARD ERROR .00 .00 .00 .00 .00 .01 .01 .00 

PARTICIPATION; 'I, OF MOBILE MALES (N/M] 99.77 9902 98.62 99.08 99.32 99.77 98.35 99.17 

STANDARD DEVIATION .05 .10 .12 .10 .08 .05 .13 .09 
STANDARD ERROR .00 .00 .00 .00 .00 .00 .00 .00 

ACTIVITY; TRIPSI MALES AT PURPOSE [TIN] 1.18 1.23 1.45 1.40 1.35 1.32 1.27 1.33 

STANDARD DEVIATION 2.63 3.44 4.21 4.16 3.86 3.59 3.08 3.72 
STANDARD ERROR .06 .08 .09 .08 .06 .17 .11 .03 

MOBILES TRIP RATE (TRIPS/ MOBILE) (TI M] 1.18 1.22 1.43 1.38 1.34 1.32 1.25 1.32 

STANDARD DEVIATION 2.63 3.43 4.18 4.14 3.85 3.59 3.06 3.70 
STANDARD ERROR .06 .08 .09 .08 .06 .17 .11 03 

STANDARD TRIP RATE (TRIPS/SAMPLE) (TIP] 1.16 1.21 1.40 1.37 1.32 1.25 1.14 1.29 

STANDARD DEVIATION 2.61 3.41 4.15 4.12 3.82 3.51 2.93 3.67 
STANDARD ERROR .06 .08 .09 .08 .06 16 .10 .03 

TOTAL TRAVEL TIME (MIN.) [TT] 2144525 1553193 1750075 1953394 3605953 408942 810017 12226099 

AVERAGE TRIP DURATION (MIN.) (TT/T] 820.40 731.95 546.56 563.26 605.43 703.86 886.23 648.36 

STANDARD DEVIATION 479.22 605.67 631 .36 639.93 632.11 619.44 593.69 618.57 
STANDARD ERROR 9.37 13.15 11.16 10.87 8.19 25.70 19.64 4.50 

ACTIVITY, TIME PER MALES (TTIN] 972.13 900.92 791 .17 786.39 818.98 929.41 1129.73 861 .84 

STANDARD DEVIATION 353.11 547.23 619.40 629.63 604.72 545.63 417.69 569.77 
STANDARD ERROR 7.52 13.18 13.17 12.63 9.11 26.01 15.60 4.78 

ACTIVITY TIME, MALES MOBILE (TT/ M] 969.93 892.13 780.24 779.18 813.43 927 .31 1111 .13 854.67 

STANDARD DEVI ATION 355.72 551 .71 622.00 631 .20 606.40 546.80 438.50 572.77 
STANDAR D ERROR 7.57 13.22 13.13 12.61 9.11 26.04 16.24 4.79 

ACTIVITY TIME MALESISAMPLE (TT/P] 953.12 883.00 765.56 772.09 799.01 883.24 1010.00 837.23 

STANDARD DEVIATION 374.66 556.18 625.17 632.66 610.51 569.00 526.34 579.64 
STANDARD ERROR 7.90 13.26 13.08 12.58 9.09 26.44 18.59 4.80 

NOTE: STATISTICS ON TRAVEL TIME NORMALISED WITHIN EACH 15 MIN PERIOD IGNORES PERIODS OF NO TRAVEL. 

MEAN 'I, TRAVEL TIME/ MALES 98.31 98.44 98.51 98.39 98.50 98.85 99.26 98.58 

STANDARD DEVIATION 4.85 3.32 1.93 1.99 1.90 1.57 1.16 2.29 
STANDARD ERROR .49 .34 .20 .20 .19 .16 .12 .23 
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AUSTRALIAN PERSONAL TRAVEL CHARACTERISTICS 

FEMALES - AT HOME MELBOURNE 78/79 

AGE GROUP [YR.] 5-11 12-17 18-25 26-34 35-59 60-64 65-99 5-99 

NO OF FEMALE AT PURPOSE [N] 2029 1583 2175 2215 3515 378 779 12674 

FEMALES IN POP. REPORTED TRAVEL 1M) 2047 1595 2209 2234 3532 382 797 12796 
OUT OF FEMALES IN SURVEY POPULATION IP) 2086 1619 2252 2273 3741 465 1025 13461 
FRACTION OF FEMALES WHO ARE MOBILE IM/ P) .98 .99 .98 .98 .94 .82 .78 .95 
NUMBER OF TRIPS MADE AT PURPOSE IT) 2398 1900 2914 3652 5176 460 896 17396 

PARTICIPATION; % FEMALES AT PURPOSE [NIP] 97.27 97.78 96.58 97.45 93.96 81 .29 76.00 94.15 

STANDARD DEVIATION .16 .15 .18 .16 .24 .39 .43 .23 
STANDARD ERROR .00 .00 .00 .00 .00 .02 .01 .00 

PARTICIPATION; % OF MOBILE FEMALES [N/M] 99.12 99.25 98.46 99.15 99.52 98.95 97.74 99.05 

STANDARD DEVIATION .09 .09 .12 .09 .07 .10 .15 .10 
STANDARD ERROR .00 .00 .00 .00 .00 .01 .01 .00 

ACTIVITY; TRIPS/FEMALES AT PURPOSE [T/N] 1.18 1.20 1.34 1.65 1.47 1.22 1.15 1.37 

STANDARD DEVIATION 2.68 3.36 4.23 4.96 4.16 3.08 2.71 3.93 
STANDARD ERROR .06 .08 .09 .11 .07 .16 .10 .03 

MOBILES TRIP RATE (TRIPS/MOBILE) [T/M] 1.17 1.19 1.32 1.63 1.47 1.20 1.12 1.36 

STANDARD DEVIATION 2.67 3.35 4.20 4.94 4.15 3.07 2.68 3.92 
STANDARD ERROR .06 .08 .09 .10 .07 .16 .10 .03 

STANDARD TRIP RATE (TRIPS/SAMPLE) [T/P] 1.15 1.17 1.29 1.61 1.38 .99 .87 1.29 

STANDARD DEVIATION 2.65 3.33 4.17 4.90 4.05 2.81 2.41 3.83 
STANDARD ERROR .06 .08 .09 .10 .07 .13 .08 .03 

TOTAL TRAVEL TIME (MIN.) [TT] 1972460 1447355 1920984 2309638 3637282 428403 881099 12597221 

AVERAGE TRIP DURATION (MIN.) [TTIT] 822.54 761 .77 659.23 632.43 702.72 931 .31 983.73724.14FR 

STANDARD DEVIATION 470.12 606.28 704.24 735.66 675.38 537.65 500.69 657.48 
STANDARD ERROR 9.60 13.91 13.05 12.17 9.39 25.07 16.73 4.98 

ACTIVITY, TIME PER FEMALES [TTIN] 972.13 914.31 883.21 1042.73 1034.79 1133.34 1131.06 993.94 

STANDARD DEVIATION 340.36 549.45 683.26 6Al fie 572.86 350.90 348.49 570.26 
STANDARD ERROR 7.56 13.81 14.65 14.48 9.66 18.05 12.49 5.07 

ACTIVITY TIME, FEMALES MOBILE [TT/M] 963.59 907.43 869.62 1033.86 1029.81 1121.47 1105.52 984.47 

STANDARD DEVIATION 350.81 553.06 686.65 685.50 575.95 367.67 383.38 575.69 
STANDARD ERROR 7.75 13.85 14.61 14.50 9.69 18.81 13.58 5.09 

ACTIVITY TIME FEMALES/SAMPLE [TT/P] 945.57 893.98 853.01 1016.12 972.28 921 .30 859.61 935.83 

STANDARD DEVIATION 371 .22 559.79 690.39 692.73 607.56 543.89 570.83 600.47 
STANDARD ERROR 8.13 13.91 14.55 14.53 9.93 25.22 17.83 5.18 

NOTE: STATISTICS ON TRAVEL TIME NORMALISED WITHIN EACH 15 MIN PERIOD IGNORES PERIODS OF NO TRAVEL. 

MEAN % TRAVEL TIME/FEMALES 98.28 98.61 98.81 98.57 98.83 99.30 99.38 98.79 

STANDARD DEVIATION 4.80 3.02 1.54 1.95 1.46 1.17 1.28 1.91 
STANDARD ERROR .49 .31 .16 .20 .15 .12 .13 .19 

FEMALES - AT HOME MELBOURNE78/79 
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PEOPLE - AT HOME MELBOURNE 78/79 

AGE GROUP [ YR.] 5-1 1 12-17 18-25 26-34 35-59 60-64 65-99 5-99 

NO OF PEOP. AT PURPOSE [N] 4235 3307 4387 4699 7918 818 1496 26860 

PEOPLE IN POP. REPORTED TRAVEL [M] 4258 3336 4452 4741 7965 823 1526 27101 
OUT OF PEOPLE IN SURVEY POPULATION [P] 4336 3378 4538 4803 8254 928 1827 28064 
FRACTION OF PEOPLE WHO ARE MOBILE [M/P] .98 .99 .98 .99 .96 .89 .84 .97 
NUMBER OF TRIPS MADE AT PURPOSE [T] 5012 4022 6116 7120 11 132 1041 1810 36253 

PARTICIPATION; % PEOPLE AT PURPOSE [N/PI 97.67 97.90 96.67 97 .83 95.93 88.15 81 .88 95.71 

STANDARD DEVIATION .15 .14 .18 .15 . ~U .J£ .39 .20 
STANDARD ERROR .00 .00 .00 .00 .00 .01 .01 .00 

PARTICIPATION; % OF MOBILE PEOPLE [N/M] 99.46 99.13 98.54 99.11 99.41 99.39 98.03 99.11 

STANDARD DEVIATION .07 .09 .12 .09 .08 .08 .14 .09 
STANDARD ERROR .00 .00 .00 .00 .00 .00 .00 .00 

ACTIVITY; TRIPS/PEOPLE AT PURPOSE [TIN] 1.18 1.22 1.39 1.52 1.41 1.27 1.21 1.35 

STANDARD DEVIATION 2.65 3.40 4.22 4.55 4.00 3.36 2.89 3.82 
STANDARD ERROR .04 .06 .06 .07 .04 .12 .07 .02 

MOBILES TRIP RATE (TRIPS/MOBILE) [TI M] 1.18 1.21 1.37 1.50 1.40 1.26 1.19 1.34 

STANDARD DEVIATION 2.65 3.39 4.19 4.53 3.99 3.35 2.87 3.81 
STAN DARD ERROR .04 .06 .06 .07 .04 .12 .07 .02 

STANDARD TRIP RATE (TRIPS/ SAMPLE) [TIP] 1.16 1.19 1.35 1.48 1.35 1.12 .99 1.29 

STANDARD DEVIAtiON 2.63 3.37 4.1G 4.~1 3.Q3 3.18 2.66 3.75 
STANDARD ERROR .04 .06 .06 .07 .04 .10 .06 .02 

TOTAL TRAVEL TIME (MIN.) [TT] 4116895 3000548 3671059 4263032 7243235 837345 169111624923320 

AVERAGE TRIP DURATION (MIN.) [TT/T] 821.43 746.03 600.24 598.74 650.67 804.37 934.32 684.72 

STANDARD DEVIATION 474.89 606. 14 669.44 691 .56 654.39 595.52 551 .76 638.66 
STANDARD ERROR 6.71 9.56 8.50 0.20 G.20 18.46 12.07 3.35 

ACTIVITY, TIME PER PEOPLE [TT/N] 972.13 907.33 836.80 907.22 914.78 1023.65 1130.43 924.17 

STANDARD DEVIATION 347.01 548.25 653.39 667 .00 600.40 476.59 383.09 573.79 
STANDARD ERROR 5.33 9.53 9.86 9.73 6.75 16.66 9.90 3.50 

ACTIVITY TIME, PEOPLE MOBILE [TT/M] 966.88 899.44 824.59 899.18 909.38 1017.43 1108.20 915.96 

STANDARD DEVIATION 353.34 552.32 656.32 660.46 602.72 ~81 .76 410.50 577 7~ 
STANDARD ERROR 5.41 9.56 9.84 9.72 6.75 16.79 10.51 3.51 

ACTIVITY TIME PEOPLE/SAMPLE [TT/P] 949.49 888.26 808.96 887 .58 877.54 902.31 925.62 884 .53 

STANDARD DEVIATION 372.99 557.86 659.73 672.83 615.22 556.58 556.62 591 .76 
STANDARD ERROR 5.66 9.60 9.79 9.71 6.77 18.27 13.02 3.53 

NOTE: STATISTICS ON TRAVEL TIME NORMALISED WITHIN EACH 15 MIN PERIOD IGNORES PERIODS OF NO TRAVEL. 

MEAN % TRAVEL TIME/PEOPLE 98.29 98.52 98.68 98.47 98.69 99.11 99.33 98.69 

STANDARD DEVIATION 4.81 3.13 1.68 1.90 1.61 1.26 1.20 2.06 
STANDARD ERROR .49 .32 .17 .19 .16 .13 .12 .21 

PEOPLE- AT HOME MELBOURNE78/79 
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( 

Active person 

Activity (rate) 

AID 

ANOVA 

ARRB 

CD ROM 

Cluster analysis 

CVS 

A~pendix CJ 

Glossary of terllls and 
abbreviations 

Someone reporting at least one trip by the specified mode on the 
survey day. Also applied to people who report at least one travel 
purpose of the specified type when analysing participation in non
travel activities such as work, education, shopping, etc. 

The average number of trips per day undertaken by people who 
report at least one trip on the survey day. 

A utomatic Interaction Detector: a variance reduction search 
procedure to explore data sets for associations and structure in the 
information. 

Analysis Qf V Ariance: a procedure for analysing the cohererce of a 
range of circumstances to identify main effects, interactions, and the 
reliability of deductions drawn from these factors. 

Australian Road Research lioard 

Compact Disc as a Read Qnly Memory. An optical disc of the same 
size and appearance as a domestic audio Compact Disc, but used for 
direct access by computer. Typically contains 800 Megabytes of 
information. 

An exploratory data analysis technique designed to identify 
groupings of entities by a generalised least squares approach on the 
n-dimensional distances between the points representing the 
individual entities by their attributes. 

Commercial Yehicle Survey 

Direct income elasticity 

Factor analysis 

ARRB SR 38, 1987 

The coefficient b in a regression of the general form: number of 
vehicles = a + b log (Income level). Used here to provide a 
simplified link between income levels and vehicle ownership 
response, for comparative purposes. 

A procedure similar to cluster analysis, designed to determine 
combinations of attributes and weightings to discriminate effectively 
between different putatively-associated groups of data entities. 
Varimax, Equimax, etc. are all variants of this technique, and are 
designed to achieve different types of discrimination categories. 
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GUM Qeneralised LInear Model: a flexible statistical analysis program 
designed to fit and test a wide range of statistical models of data, as 
long as they can be cast into a generalised linear form. 

HIS Household Interview s.urvey. 

LaserVision Optical disc of 12" diameter. Usually used for analog information 
for high quality (domestic) video standard usage. Typically contains 
54,000 individual video frames, or about 2 Gigabytes of digital 
information. This word and format is trademarked by Pioneer and 
ensures interchangeability of the media. 

Lifecycle Successive stages in the life of a household when a given pattern of 
age structure of adults and/or children is present. 

Lifestyle A characteristic of the expenditure choices of time and money that 
chacterise a manner of using these assets. 

Mobility (level) The percentage or proportion of people in a sampled population who 
report at least one trip by any mode at all on the survey day. 

Non-traveller A person who does not report a journey of any type on the survey 
day. 

Normalised A value standardised by some control total. Generally used here to 
apply to time exposure values expressed in terms of a quantity of 
time per active person. 

NTS National Iravel.s.urvey: Australia has published just one to date, in 
1978n9. The UK has has a series, and the Federal Republic of 
Germany (FOR) also has a continuing series. 

ORS Australian Federal Qffice of Road .s.afety. 

Po Probability (or proportion) of nil vehicles of the specified type. 

PI Probability (or proportion) of one vehicle of the specified type. 

PI+ Probability (or proportion) of one or more vehicles of the specified 
type: this is therefore the probability of ownership of this type of 
vehicle. 

1'2 Probability (or proportion) of two vehicles of the specified type. 

P2+ Probability (or proportion) of two or more vehicles of the specified 
type: this is therefore the probability of multiple vehicle ownership 
for this type of vehicle. 

Participation (rate) The percentage or proportion of a specified group of people in a 
survey who report at least one activity of the specified type on the 
survey day. 

PostScript A proprietary computer language designed for page description, 
graphics and typesetting. Built into the Apple LaserWriter and an 
increasing number of other printers. 

SPSS A large-scale generalised statistical analysis package which has been 
in use for several decades. 
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Standard Trip Rate The number of trips per day made by the sampled population 
divided by the total number of people in the sample. Generally 
referred to historically as the 'trip generation rate', without the 
qualifications applied in the present report. 

Travel Exposure 

TSP 

Varimax Rotation 

Weighting 

WORM 

X-25 

ARRB SR 38, 1987 

The total amount of time expended on the relevant travel type: may 
be expressed in terms of a daily total, an expectation for the whole 
sampled population, or as the actual average exposure of those 
reporting travel on the survey day for the type of travel in question. 

A specialised statistical package with many special facilities designed 
for time series analysis. 

A method of factor analysis designed to maximise the difference 
between the different factors picked out by the factor analysis 
weighting process. 

The application of correction factors to a sample survey to obtain 
better agreement with the characteristics of the population under 
study: usually undertaken using data external to the survey, 
sometimes estimated by the changes in user responses stratified by 
the length of time taken to resond to the survey forms. 

Write Qnce Read Many optical or magneto-optical medium with the 
same physical size as domestic audio Compact Discs. Typically 
contains 400-800 Megabytes of digital information. 

A standard for communications networks operating as packet
switched services, where many communication links are running at 
once: the Australian AUSTPAC service is a typical example. 
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(Subject index to the figures) 

Access to bicycles 
- Adelaide 
-Brisbane 

Access to cars 
-Australia 
- UK 

Access to motorcycles 
-Australia 

Access to utility vehicles 
-Australia 

Accidents 

5.2.11 
5.2.1, 5.2.12,5.2.13 

2.1.1 , 2.2.1,2.2.4,2.4.7 
2.2.2, 7.4.1 

2.2.2 , 2.2.4, 5.4.4 

2.2.3, 5.4.5 

-Adelaide 8 .1.7 
-Brisbane 8 .1 .7 
- CI1lIbe"a 8 .1.7 
- Melbourne 8.1.2,8.1.3 
- Ottawa, Canada 8 .1.4 
- SOuJh Australia 8.1.8 
- Sydney 8 .1.7 
- USA 7.4.4 
- Victoria 8 .1.8 

Activity and location patterns over the day 
- Berwick 2.7.1 

Activity rates 
-Adelaide 
-Ballarat 
-Brisbone 
- Gold Coast 
- Gosford-Wyong 
- Launceston 
-Melbourne 
-Newcastle 
- Sydney 
- West Berlin 

Annual travel levels 
-Australia 
- US 

Arrival Times 
-Adelaide 

Bicycles 
-Adelaide 
-Ballarat 
-Brisbane 
- CI1lIbe"a 
- Geelon/? 
- Gold Coast 
- Launceston 
- London, UK 
-Melbourne 
- New Zealand 
- Sydney 
-Perth 
- Western Australia 

Bus 
-Adelaide 
-Ballarat 
-Brisbane 
-Canbe"a 
- Gold Coast 

ARRB SR 38,1987 

3.7.1,3.7.3, 4.1.2, 4.4.8,5.2.3,6.2.1 
4.4.8 
5.2.3 
4.4.8, 5 .2.3 
3.7.2, 4.4.1, 4.4.8 
4.4.8 
4.4.5, 5.2.3,6.2.1, 6.2.4,6.2.5 
4.4.8 
4.4.6, 5.2.3 
7.2.2 

2.3.5, 2.5.2 
7.1.2, 7.3.5 

6.4.9 

5.2.2, 5 .2.4, 5.2.7, 5 .2 .10, 8.1.6, 8.1 .7, 3.9.1, 3.9.2, 3.9.3, 3.9.4, 5.2.1 
6.3.3 
3.9.5,3.9.6,5.2.2,5.2.4, 5.2.7,8.1.6,8.1.7,5.2.1 
3.9.7, 3 .9.8 , 3 .9.9,3.9.10,5.2 .4,5.2.8,8.1.6,8.1.7 
5.4.3 
3.9.11,3.9.13,5.2.2,5.2.4 
3.9.17, 3.9.18 
5.2.14,5.2.15,5.2.16,5.2.17,5.2.18 
3 .9.19, 3.9.20, 3.9.21, 5.2.2, 5.2.5, 5.2.9, 5.2.1, 6.3.4 
7.1.1 
5.2.2,8.1 .6,8.1.7,5.2.1 
3.11.1 
5.2.6 

3.9.2, 3.13.2 
6.3.3 
3.9.6,3.13.2,6.1.3,6.2.3 
3 .9.8, 3.9.10, 3.13.2, 3.13.4 
3.9.12, 3.9.13, 3.9.14 
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- Gosford Wyong 
-llIaWan-a 
- Launceston 
- London. UK 
-Melbourne 
- Paris. France 
-Perth 
- Reading. UK 
- Sydney 
-UK 

AUSTRALIAN PERSONAL TRAVEL CHARACTERISTICS 

4.3.3. 4.4.1 
3.3.1. 3.3.2. 3.13.2 
3.9.15. 3.9.16. 3.9.18. 3 .13.3 
5.2.16 
3.8.10. 3.13.2 . 3.9.20. 6 .1.3.6.1.5.6.3.4. 6 .4.3 
8.1.5 
3.11.1 
3.8.10. 4.5.1. 4.5.2 
3.13.2.6.1 .2.6.2.2 
3.13.1 

Car Drivers 
-Adelaide 3.5.4 . 3.7.3. 3.9.1 . 4.1.1 . 4.1 .2 
-Ballarat 6.3 .3 
-Brisbane 3.9.5 
-Canberra .~ 9.7 .. U.1.4 
- Gold Coast 3.9.11. 3.9.12 
-Launceston 3.9.15. 3.13.3 
- London. UK 5.2.16 
-Melbourne 3.5.1.3.5.3.3.6.2.3.8.7.3.8.10.3.9.19.4.3.1.4.3.2.6.3.4 
- Paris. France 8.1.5 
-Perth 3.11.1 
- Reading. UK 3.8.10. 4.5.1. 4.5.2 
- Sydney 3.5.3. 3.6.2 
- US 7.1.2. 7.3.5. 7.3.6 

Capacity utilisation profiles over the day 
- Melbourne 6.4.3.6.4.6 

Car ownership levels over time 
- US 7.3.3 

Car Passengers 
-Adelaide 3.7.1. 3.7.3.3.9.1 . 4.1 .1 . 4.1.2. 8.1.6.8.1.7 

6.3.3 -Ballarat 
-Brisbane 
-Canberra 
- Gold Coast 
- Gosford Wyong 
- Launceston 
- London. UK 
-Melbourne 
- Reading. UK 
- Sydney 
- US 

3.9.5. 8.1.6. 8.1.7 
3.9.7. 3.13.4. 8.1 .6. 8.1.7 
3.9.11. 3.9.12 
3.7.2. 4.3.3. 4.4.1 
3.9.15. 3.13.3 
5.2.16 
3.8.8. 3.8.9. 3.8.10. 3.9.19. 6.3.4 
3.8.10 
8.1.6.8.1 .7 
7.3.5 . 7.3.6 

Departure times 
-Adelaide 6.4.9 

Driving licence holdings by age and sex 
-Australia 2.3.2. 2.3.4 
-Ireland 7.5.2. 7.5.4 
- UK 7.4.2 . 7.4.3 
- US 2.3.3 

Driving licence holdings by occupation and age 
- Australia 2.3.4 

Eating meals as an activity 
- Ballarat 6.3 .2 

Exposure analysis 
- [Non specific] 3.0.3. 3 .0.4 . 3 .0.5 
- US 7.3.4 

Factor analysis groupings 
-Adelaide 2.6.1.2.6.2. 2.6.3. 2.6.4. 2.6.5 
- Australia 2.6.6 
-Ballarat 2.6.4. 2.6.5 
-Brisbane 2.6.1. 2.6.2. 2.6.3. 2.6.4.2.6.5 
- Canberra 2.6.1. 2.6.2. 2.6.3. 2.6.4. 2.6.5 
- Geelong 2.6.4. 2.6.5 
- Gold Coast 2.6.1. 2.6.2. 2.6.3. 2.6.4. 2.6.5 
- Melbourne 2.6.4. 2.6.5 
- Perth 2.6.4 . 2.6.5 

Home presence as an activity 
- Brisbane 4.6.8. 8.3.2. 8.4.1 
- Canberra 4.6.8. 4.7.4 
- melboW"ne 4.7.1. 8.3.2 
- Sydney 8.3.2 

Household vehicle stock valuations 
- Adelaide 2.8.1 . 2.8.2 2.8.3. 2.8.4 
-Brisbane 2.8.5. 2.8.6 
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Income-related regressions 
-Adelaide 5.2.4.2 .1.9.2.1.10.2.1 .11.2.1.12. 2.1.13.2.1 .14. 21 .1.15. 2.1.16. 2.1.17. 

2.5 .12. 2.5.13. 2.5.14 
-Australia 2.1.5.2.1.62.1.7. 2.1.B. 2.1 .1B. 2.1.20. 2.1.21. 2.1.23. 2.5.13. 2.5.14 
- Brisbane 5.2.4. 2.5 .12. 2.5.14. 2.B.5 
- Canberra 5.2.4. 2.5.14 
- Geelong 2.5.14 
- Gosfora Wyong 2.5.14 
- Gola Coast 5.2.4. 2.5.14 
-Hobart 2.5.14 
-Launceston 2.5.14 
-Newcastle 2.5.14 
- Melbourne 2.5.14 
-Perth 2.5 .14 
- Sydney 2.1.19. 2.1.20. 2.1.21 . 2.1.23 
- UK 2.5.11 
- Wollongong 2.5.14 

Levels of hou.sehold car ownership by income 
-AdelauJe 2.1.5.2.1.6 
-Australia 2.1.1 . 2.1.4 . 2.1.5. 2.1.6. 2.4.7. 2.5.6 
-Ballarat 2.1.5.2.1.6 
-Brisbane 2.1.5.2.1.6 
- Canbma 5.2 .B. 2.1.5. 2.1 .6. 
-Geelong 2.1.3. 2.1.5.2.1.6.2.4.5 
- GoldCoast 2.1.5.2.1.6 
-Ireland 7.5.1 
-Newcastle 2.1.5.2.1.6 
-Perth 2.1.5 . 2.1.6 
- UK 2.1.2 
- US 2.4.4. 2.4.6 

Levels of hou.sehold car ownership by number of adult') 
-Adelaide 2.5.14. 5.2.7 
-Australia 2.5.14 
-Brisbane 2.5.14. 5.2.7 
-Canbe"a 2.5.14 
- Geelof}g 2.5.14 
- Gold Coast 2.5.14 
- Gos/ord Wyong 2.5.14 
-Hobart 2.5.14 
-Launceston 2.5.14 
- Newcastle 2.5.14 
- Melbourne 2.5.14 
-Perth 2.5.14 
- Sydney 2.5.14 
- SA 7.3.5 
- Wollongong 2.5.14 

Levels of household car ownership by income and number of adults 
-Adelaide 2.1 .9.2.1.10.2.1 .11. 2.1.12. 2.1.13. 2.1.4. 2.1 .15. 2.1.16. 2.1.17. 2.5.13. 2.5.14 
-Australia 2.1.7. 2.1.B. 2.1.1B. 2.1.20. 2.1.21. 2.4.1. 2.5.2. 2.5.13 
- Sydney 2.1.19.2.1.20.2.2.21 
- UK 2.4.2 
- US 2.4.3 

Lifecycle-based variations 
-Adelaide 2.B.3. 2 .B.4 
-Australia 2.3.1. 2.5.1.2.5.2.2.5.3. 2.5.4.2.5.5.2.5.6. 2.6.6. 5.4.1. 5.4.2 
-Brisbane 2.5.12. 5.2.12. 5.2.13 
- Melbourne 2.5.7. 2.5.B. 2.5.9. 2.5.10 
- UK 2.5.11 
- US 7.3.2 

Long distance travel 
- Australia 

Male/female ratios 
2.3.5. 2.5.2 

-Adelaide B.1.7 
-Brisbane B.1 .7 
- Canbe"a B.1.7 
- Sydney B.1 .7 

Medical attendance as an activity 
- Ballarat 6.3 .2 
- Melbourne 4.7.1 

Mobility levels 
-Adelaide 
- Brisbane 
-Canbe"a 
- Launceston 
-Melbourne 

ARRB SR 38.1987 

4.2.3 
4.2.4 
4.2.1 
4.2.2 
3.6.1 . 3.6.2. 4.2.B. 4.2.9. 4.2.10. 4.2.11 
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-NZ 
- Sydney 

AUSTRALIAN PERSONAL TRAVEL CHARACTERISTICS 

4.2.12 
3.6.1.3.6.2 . 4.2.5.4.2.7.4.2 .8. 4.2.9.4.2.10 

Mopeds 
- Western Australia 5.3.1 

Motorcycles 
-Adelaide 3.9.3 

Noise 

-Australia 
-Brisbane 
-Canberra 
- Gold Coast 
- LaunceslOn 
- London. UK 
-Melbourne 
- Perth 

2.1.5.2.1.6.5.4.1.5.4.2.5.4.3. 5.4.4 
3.9.6 
3.9.9. 3.13.4 
3.9.13 
3.9.18. 3.13.3 
5.2.16 
3.9.21 
3.11.1 

-Brisbane 8.3.2 
-Melbourne 8.3.2 
- Sydney 8.3.2 

Non-travellers 
-Melbourne 3.1.1.3.1.2. 3.1.3 

Numbers of cars/adult 
-Australia 2.1.22.2.1.23 
- Sydney 2.1.22. 2.1.23 

Number of c~s by lifecycle stage of household 
-AdelQlde 2.5.n. 2.5.13 
-Australia 2.3.1 . 2.5.1.2.5.2.2.5.3.2.5.4.2.5.5. 2.5.6. 2.5.13 
-Brisbane 2.5.12 
-Melbourne 2.5.7. 2.5 .8.2.5.92.5.10 
- UK 2.5.11 
- US 7.3.5 

Participation rates 
-Adelaide 4.1.1 . 4.4 .9.5.2.2.6.1.1 
-Ballarat 4.4.9 
- Brisbane 5.2.2. 4.6.8. 6.1 .3. 6.2.3 . 8.4.4. 8.4.5 
- Canberra 4.6.8 
- Gold Coast 4.4.9. 5.2.2 
- Gosford Wyong 4.3.3. 4.4.1. 4.4.9 
- Ireliind 7.5.3 
-Launceston 4.4 .9 
-Melbourne 3.5.1.3.5.2.3.5.3.3.5.4.3.6.2.4.3.1.4.3.2.4.4.5.4.6.2 . 5.2.2. 6.1.4. 6.15. 

6.2.1. 6.2.4. 6.2.5 
- Newcastle 4.4.9 
- Sysdney 4.4 .6. 5.2.2. 6.1.2. 6.2.2 

UI 7.1.4 
- Western Australia 5.2.6 

Personal busi~ess as an activity 
-AdeIQlde 8.4.2 
-Brisbane 4.6.8. 8.4.4. 8.4.5 
- Canberra 4.6.8 
- Melbourne 4.7.1 

Public transport 
- Adelaide 6.0.1 
-Ballarat 6.0.1. 6.3.3 
-Brisbane 6.0.1.6.1.3. 6.2.3 
- Canberra 6.0.1 
- Gold Coasll 6 .0.1 
- Gosford Wyong 6.0.1 
-ll/awarra 3.3.1. 3.3.2. 3.4.1. 3.4.2. 3.4.3 
-Launceston 6.0.1 
- London. UK 5.2.16. 5.2.17. 5.2.18 
-Melbourne 3.0.1.6.1 .4.6.1.5.6.2.4.6.2.5.6.3.4 
-Newcastle 6.0.1 
- Sydnel 6.0.1. 6.1.3. 6.2.2 
- West Germany 6.0.1 
- UK 6.0.1 

Serve passenger as an activity 
-Melbourne 4,7.1.4.4.5 
- Sydney 4.4.6 

School and education as an activity 
-Ballarat 6.3.2 
- Brisbane 8.4.1 
- Canberra 6.3.1 
-Melbourne 4.7.1 
- US 7.3 .1 
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Shopping 
-Adelaide 8.4.2 
-Brisbane 4.6.8,8.4.1,8.4.3,8.4.4 
-Canbma 4.6.8 
-Melbourne 4.6.2, 4.6.3, 4.7.1 
- London, UK 5.2.15 
- US 7.3 .1 

Social and recreation as an activity 
-Adelaide 8.4.2 
-Brisbane 8.4.3, 8.4.4 
-Melbourne 4.7.1 
- US 7.3.1 

Standard trip rates (trip generation) 
-Australia 3.4.1, 3.4.2, 3.13.2 
-Adelaide 3.4.2, 4.4.7, 6.0.1 
-Ballarat 3.4.2. 4.4.7, 6.0.1 
-Brisbane 3.4,2, 6,0,[ 
-Canberra 3.4.2,4.4.2,6.0.1 
-France 3.4.1 
- Gold Coastt 3.4.2, 4.4.7, 6.0.1 
- Gosford-Wyong 3.4.2, 4.4.7, 6.0.1 
-Launceston 3.4.2, 4.4.7, 6.0.1 
- Melbourne 3.4.2, 6.0.1 
-Newcastle 3.4.2, 4.4.7, 6.0.1 
-New Zealand 3.4.1 . 4.4.2 
-Spain 3.4.1 
- Sydney 3.4.2, 3.4.3, 6.0.1 
- West Germany 6.0.1 
- Wollongong 3.4.2, 4.4.2 
- UK 3.4.1, 6.0.1 

Taxi use 
-Adelaide 6.5.1,6.5.2 
-Ballarat 6.5.1, 6.5.2 
-Brisbane 6.5.2 
-Canberra 3.9.10,6.5.1,6.5.2 
- Gold Coast 3.9.13, 3.9.14, 6.5.1, 6.5.2 
- Gosford 6.5.1 
-Launceston 3.9.16,3.9.18,3.13.3,6.5.1,6.5.2 
-Melbourne 3.9.21, 6.5.1, 6.5.2 
-Newcastle 6.5.1 
- Sydney 6.5.1, 6.5.2 
- Wollongong 6.5.1 

Time profIles of activities other than travel over the day 
-Ballarat 6.3.2 
-Brisbane 8.3.1 
- Canberra 4.7.4, 6.3.1 
-Melbourne 4.7.1, 8.3.1 
- Sydney 4.7.3, 8.3.1 

Time spent in an activity other than travel 
-Adelaide 8.4.2 
-Ballarat 6.3.2 
-Brisbane 8.3.2, 8.4.1, 8.4.3 
-Canberra 6.3.1 
-General 3.0.3 
- Gold Coast 4.6.6 
- Gosford 4.6.6 
-Melbourne 4.6.5,4.6.6,4.7.1,8.3.2 
- Sydney 4.6.6, 8.3.2 
- UK 7.4.2 
- US 7.3.1 , 7.3.5 

Total daily travel time 
-Adelaide 3.0.1 
- Gosford Wyong 3.8.5 
-Launceston 3.8.3 
- Melbourne 3.8.1, 3.8.2, 3.8.6, 3.8.10, 4.5.3 
-Newcastle 3.8.4 
- NZ 7.1.3 
- Reading, UK 3.8.10 
- Sydney 3.8.2,45.4 
- UK 7.2.3, 7.4.2 
- West Berlin, FDR 7.2.1 

. - W~st Germany 7.2.3 
Tram travel 

- Adelaide 3.9.4, 6.1.1, 6.2.1 
-Brisbane 3.9.6,6.1.3,6.2.3 
- Melbourne 3.9.20, 6.1.4, 6.1.5, 6.2.1, 6.2.4, 6.2.5, 6.3.4, 6.4.6 
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- Paris, France B.1.5 
- Sydney 6.1 .2, 6.2.2 

Tram travel 
-Adelaide 3.9.4 
-Melbourne 3.9.20, 6.1.4, 6.1.5, 6.2.4, 6.2.5, 6.3.4, B.1.2 

Travel intensity 
-Adelaide 4.B.1 
- Canberra 4.B.1 
- Sydney 3.15.1, 3.15.2 

Travel time profiles over the day 
-Adelaide 3.9.1,3.9.2, 3.9.3,3.9.4,5.2.1 
-BalJaral 6.3.2, 6.3.3 
- Canberra 3.9.7, 3.9.B, 3.9.10, 3.13.4, 4.7.4, 6.3.1 
-Brisbane 3.9.5, 3.9.6,5.2.1 
-GoldCoast 3.9.11,3.9.12,3.9.13,3.9.14,3.9.22 
-Launceston 3.9.15,3.9.16,3.9.17, 3.9.1B, 3.13.3, 4.6.1, 5.1.1 
- Melbourne 3.9.19, 3.9.20, 3.9.21, 4.5.7, 4.5.B, 5.2.1 
- Reading, UK 4.5.1, 4.5.2 
- Sydney 4.5.5, 4.5.6, 4.7.2, 4.7.3, 5.2.1 
- US 7.3 .6 

Travel time to or from an activity or purpose 
-Adelaide 6.4.9 
- Gold Coast 3.9.22, 4.6.7 
- Gosford-Wyong 4.6.7 
-Launceston 4.6.1 
-Melbourne 4.6.3,4.6.4,4.6.6 
- Sydney 4.6.6, 4.7.2 
- US 7.3.1, 7.3.5 

Trip activity rates 
-Aclelaide 3.7.1,3.7.3,4.1.2,6.2.1 
-Brisbane 6 .. 2.3 
- Gosford Wyong 3.7.2, 4.3.3, 4.4.1 
-Melbourne 6.2.1,6.2.4,6.2.5 
- Sldney 6.2.2 

Trip duratton 
-Melbourne 

Truck travel 
-Melbourne 

Unemployed 
-Melbourne 
- West Berlin, FDR 

Used cars 
• US 

Utility vehicles 
-Australia 

Walking 
-Adelaide 
-BalJaral 
-Brisbane 
-Canberra 
- Gold Coast 
- Gosford Wyong 
- Launceston 
- London, UK 
-Melbourne 
- Ottawa, Canada 
- Reading, UK 
- Sydney 
- US 

Weekend travel 
- Sydney 

Work as an activity 
-Adelaide 
-BalJaral 
-Brisbane 
-Canberra 
-Melbourne 
- Sydney 

Zero cars available 
-Adelaide 
-Australia 
-Ballaral 
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6.3.4 

3.9.21 

2.3.4, 3.1.2,3.1.3,3.5.1,4.2.11,4.3.1,4.3.2,4.5.3,6.2.5 
7.2.1 

7.3.3 

2.2.3, 5.4.5 

3.9.2 , 3.9.3, B.1.7 
6.3.3 
B.1.7 
3.9.B, 3.9.9, 3.13.4, B.1.7 
3.9.14 
4.3.3, 4.4.1 
3.9.16,3.9.17,3.13.3,5.1.1 
5.2.16 
3.5.2,3.9.19,5.5.3,6.2.4 ,6.3.4, B.1.3 
B.1.4 
4.5.1, 4.5.2 
3.5.2,5.5.1,5.5.2 
7.4.4 

3.4.3,3.15.2, 4.2.5,5.5.1,6.5.2 

6.4.9 
6.3.2 
B.4.1 
6.3.1 
4.7.1 
4.7.3 

5 .2 .10,6.0.1,6.5.1,6.5.2 
2 .1.1,2.2.5 , 2.4.7,2.5.1 , 2.5.3, 4 .2.B, 5.4.1 , 5.4.2 
6.0.1, 6.5.1 . 6.5.2 
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-Brisbane 
-Canberra 
- Geelong 
- Gold Coast 
- Gosjord 
-Irelimd 
-Launceston 
-Melbourne 
-Newcastle 
- Sydney 
-UK 
- US 
- West Berlin 
- Woollongong 
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6.1.3, 6.2.3, 6.0.1, 6.5.1, 6.5.2 
5.2.B, 6.0.1, 6.5.1, 6.5.2 
2.1.3, 2.4.5 
6.0.1 
6.0.1, 6.5.1, 6.5.2 
7.5.1 
6.0.1, 6.5.1, 6.5.2 
5.2 .9, 6.0.1, 6.1.4, 6.2.4, 6.5.1, 6.5.2 
6.0.1, 6.5.1, 6.5.2 
5.5.1,5.5.2,6.0.1,6.1.2,6.2.2, 6.5.1,6.5.2 
2.1.2, 2.4.4, 2.4.6, 6.0.1, 7.4.1 
7.3.5, 7.3.7 
7.2.1, 7.2.2 
6.0.1, 6.5.1, 6.5.2 
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ARRB PUBLICATIONS 

The Australian Road Research Board publishes a large number of 
technical reports and manuals. A list of the most recent is shown 
below. A full list of ARRB publications, software and services is 
given in each issue of the quarterly journal 'Austral ian Road 
Research'; a copy will be sent to you free of charge on request, 
together with details of subscription rates, prices, etc. 

Special Report No. 35 
'Subsurface drainage of road structures' by R.J . Gerke ($30.00) 

Special Report No. 36 
'Modelling shopping destination choices: a theoretical and 
empirical investigation' by P.O. Barnard ($30.00) 

ARRB Research Report No. 149 
'Strength requirements for fifth wheel couplings in road trains and 
general articulated vehicles' by P.F. Sweatman ($12.00) 

ARRB Research Report No. 150 
'Structural design guide for residential street pavements : 
preliminary draft' by P.J. Mulholland ($12.00) 

ARRB Technical Manual No. 20 
'CULWAYanalysis and reporting software' by K.B. de Vos ($12.00) 

ARRB Technical Manual No. 21 
'The ARRB video vehicle detector' by J.S. Dods ($12.00) 

Orders for these and other ARRB publications can be sent to: 

Australian Road Research Board, 
PO Box 156, Nunawading, 3131, 
Victoria, Australia. 
Telephone: (03) 235 1555 
Fax: (03) 233 8878 




