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ABSTRACT.:

THE TRAVEL AND ACTIVITY STRUCTURE OF AUSTRALIAN CITIES:
TRANSPORT PLANNING SURVEYS

Tpanspopt pZanning has jop many yea~8 been pephaps the most
numeroate at alZ the inputs to pZ,anning.. and tY'anspor'tation sur'vey
data has had a major' injZ,uence on many ar>eas outside the dipeet
issues of pZanning for' rooad tr'a.t:fic.

Much of' this vaLuabl.e household data has been applied -in Au:stpaJ~ia

to date onl.y to such tr'affia. movement applications, and aB a
roesuZt effective perospeatives on urobantPaveZ and aativity
pattems buPied in the magnetic tapes containing the paIJ data
not been roeatised.

This paper' iZZ.ustr'ates some oj' the l'esul.ts obtained fl"om a
systematic analysis of these vaZuable household data SOUr'CBS.

r>esul.ts f'room vehicle access.. owner'ship and val.ue aroe given.:' For'
instance - t'Y'{p pates, time usages and par>t·i~ipation fr>equerwies
by age and by UfeoyoLe. ExpoBUpe pattel"nS fop on···poad tpavsL by
time on mode ape itlustr>ated ,for> the 'tpavet' aetivity .fop
AdeLaide fr'om the point of vie" of individuaLs and of househoLds.

These pesuZts 'illustr>ate each stage of a systematia tr>eatment ..
TpaveZis tr>eated as one of many aativities~ and the analysis
star-ts U)'ith aaaess to vehiaZ,es~ moves to the paptieipation in
vanous fOr>ms of' tr>ave1. uJith the compZ,ementaroy analysis of' levels
of usage of eaoh mode - for' those "ho actuaLLy use it, and then to
e,:camining the patterns of' time conunitment on eMh mode tie system
utilisation and exposuroe to r>isks on travel). The patter>ns of't'ime
commitment j01" other' activit'ies a1"e then p1"esented as a netJ !JaY of
assessing the demand for> the activ'ities (which troavel se1"ves as a
dePived demand).

Tr>avel is a deY'ived dema:nd, and 'tr>avel 'is only one of' the
fiftsen mOr'e differ'ent types of aotivities usuaLLy peoor'ded in a
typical t1"a:nspo1"tation su1"vey. Results a1"e given for> these other>
activities - sueh as time at lJ)or'k~in home 01" at enter>tainment -
in a sepa1"ate pape1". These results ar>e sirrrpZ.y examples droaum f"flom
the development of a tr>anspor>t and activ'ity AtZ,as Dj' u1"ban
Austr'a1.ia. This uJiZ,l be one of' the end prooducts of this proogr>am of
wopk to obtain, 1"ehab,n,itate, and make effective the legacy of
troansporoation pZ,anning data sets .f'1"om the 19708.

In many eases oj' pr'aetical planning~ approopr'iate data g1"V~ng a
context and per>spective on the numer>ateinfor>mation on location,
behaviOUr>, and people 'involved aan be an adequate basis for' action
- and rmke it conside1"ably easier> to detePmine when and if
detailed specific ,furothe1" su:rveys and/or> analyses ape requir>ed.
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LIAN CITIES: TRAVEL AND ACTIVITY STRUCTURE

INTRODUCTION

Austr'a I i a
effective
magnetic

recor'ded I n a typ i ca I
these other activities
- I n a separate paper',

of activities usually
Resu I ts are given for"

home or at entertainment

Trave lis a der'l ved demand, and I trave I' is on I y one of the fifteen

or' more different types
tr'arisportati on survey.
such as time at work, In

This paper i Ilustr"ates some of the r'esults obtained from a
systemati c ana I ys is of these va 1uab Ie househo I d data sour'ces. Some resu I ts
from vehicle access, ownership and value are given: For instance - trip
r'ates, time usages and participation fr'equencles by age and by I ifecycle,
Exposure patterns for on-r"oad tr ave I by time on mode ar'e i I I ustr ated for
the 'travel' activity for Adelaide and Canberra.

These results i Ilustr'ate each stage of a systematic treatment of
the raw data fr'om the point of view of individuals and of households"
Trave lis tr'eated as one of many act i v i ti es, and the ana I ys is starts wi th
access to veh 1c I es, moves to the parti ci pati on in var" 10us forms of tr ave I
wi th the camp I ementar'y ana I ys i s of Ieve I s of usage of each mode - for those
who actually use it, and then to examining the patter"os of time commitment
on each mode (i"e.system utilisation and exposure to risks on travel). The
patterns of time commitment for' other activities is then presented as a new
way of assessing the demand for the activities (which travel serves as a

der" i ved demand)"

Much of this valuable household data has been appl ied in
only to such tr'affic movement appl ications, and as a result
perspectives on ur'ban travel and activity patterns buried in the
tapes conta in i ng the r'aw data have not been r'ea I i sed"

Transport planning has for many years been perhaps the most
numer'ate of all the inputs to pi anning, and transportation survey data has
had a major I nf I uence on many ar'eas outs i de the d i r ect issues of p I ann i ng

for road traffic"
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These r'esu I ts are si mp I y examp I es dr awn fr'om the deve Iopment of a
transport and activity Atlas of urban Austral ia" This will :)e one of the
end products of th is pr ogram of wor'k to obta in, r'ehab i I i tat and make
effective the legacy of tr'ansportation pi anning data sets from the 1970's"

In many cases of pract i ca J p I ann i ng, appr'opr i ate data g i v i ng a
context and perspective on the numer'ate information on location, behaviour,
and people involved can be an adequate basis for action - and make it
consider"ably easier to determine when and if detai led specific further
surveys and/of' ana I yses are r'equ i r'ed

"'{ate data giving a
)1"mation on location
'lquate ba8'is for' action
:ne when and if
~Z.Y8e8 ape r>equir>ed.

This paper starts by reporting the results of analyses of ~
to veh ic I es by age of per'son '. The access of househol ds and i nd i v i dua Is
to vehicles by their I ifecycle categorisation is then introduced, and
illustrated by the stock value distr'ibution of the cars owned by elderly
households and the access to bicycles in households of different types

Tr'avel generation is normally expressed in traffic and
transpor'tati on p I ann i ng in ter'ms of tr' i ps/househo Id/weekday, wh i ch confuses
the tr'avel activity levels of the households which contained people who
travelled on a given day with the per'centage of households containing at
least one person who tr"avelled on the given day" The ter'minology used her'e

361



wl I1 be:

WIGAN

'Partlci pation rate' for the percentage (Of' fraction)
of househoJ ds wh 1ch r'sport travs I (of the re levant
type) on a given day"
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used to describe the number of
the households (or the people) who

trip ..

rate' Is
made by

least one

'Activity
trips/day
report at

Just as the patter'n of
appl ication In several areas-

The analysis of the activities which give rise to travel has become of
increasing importance In understanding travel behaviour, in predicting
changes, and in assessing the distributional impact of planning or regulatory
measures both within and outside the control of tr'anspor't bodies"

Travel time analyses can also be pr'esented In a similar" manner', and
I 11 ustratlons are given on the bas I s of both age and the li fecyc le gr'oup I ng of
household" The key r"esult from bothtr'ip and- travel time analysis Is that the
activity rate (i.e. number" of trips or number of minutes/day by people
reporting at least one tr'ip a day) remains comparatively stable - it is the
participation rate which shows most of the fluctuation"

Th I s find I ng moves the emphas I s of market anal ys I sand for'ecastl ng
towar'ds actl v I tl es other than trave I I tse If, and makes the concept of
Ilfecycle categor'isatlon of households and people the mor'e compelling ..
However, the detal led analysis of travel time across the day provides an
opportunity to deduce the exposure ( measur"ed in minutes of travel in a city
In each quar'ter of an hour Interval) of the population to travel risks.. This
can be done by age, by mode, by purpose, or by any combination of these
factors. Such exposure patterns can be of dlr'ect val ue to public transpor't
capacity planners and to road safety Interests, both of whom have realised the
potential of this source of numerate information as a result of the first
diagrams produced (for Melbourne for" 1978) of the type presented here.

These activIty rate/participation rate concepts have also been applied
to activities other than travel, and the results for two AustralIan cities
wi 1I be pUbl ished elsewhere (Wigan, 1983).

The Importance of these distinctions has been discussed elsewhere
(Wlgan, 1982.2) but should be reiterated here: 'Trip Rates' are normally
calculated (and used) on the basis of the number of trips made by a household
in a day. This means that ther'8 are very large variations In these tr'lp
rates, as households differ substantially in the numbers of people involved,
and their trip making characteristics. In many households people tr'avel
little, and are absent from their home a lar'ge amount of the time" This Is
particularly the case for elderly households, To obtain more useful var'lables
to descr'ibe the levels of tr'lp generation of a household the tr'ip generation
figure Is broken down into two par'ts. The first is the participation rate,
which simply picks out the fraction of the households who generate trips in a
given day" This var'ies greatly, and Is actually a specification of the market
penetration for the type of travel concer'ned" This becomes much clearer when
participation rates by age of person ar"e examined" The second - r'eferred to
as the Activity r'ate - Is the number of tr'lps made by those who actually
travel. This turns out to be comparatively stable, and evidence is beginning
to build up that these values may be transfer'able between Australian cities"
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The results shown ar'e se ectlve and ar'e designed to give at least a
partial view of the manner In which a systematic and innovative tr'eatment of
household data can be made accessible. For this reason the paper has been
kept very brief - and the weight applied to the diagrams to tell the story ..
The time taken to find ways of expressing these findings has to date proved to
have been wel I spent, and the response from users of transport and planning
data has been both positive and cr'eative"

The response to the different types of Information, and the
pr"esentatlon styles exemplified by the dlagr'ams given her'e, has been
I nstructi ve. Few peop I e agree wh i ch of the resu I ts are the clearest or' the
mostr'el evant.. Th i s I s not unexpected, t n view of the range of interests that
are served. The sense of perspective engender'ed by this type of treatment may
be hoped to make some transpor't problems less pressing, but on the evidence to
date, will probab I y hel p many to I dentl fy prob I ems that they had not
pr'evlously identified"

DATA SOURCES

The pr'imary sources employed t;) date are I isted in Table 1" Many of
the household interview surveys so far set up for' analysis are I isted with the
population of the surveyed area at the time of the survey, and the household
sample size"

The Bureau of Tr ansport Eec lomi cs Nati.ona I Tr'ave I Survey (1979)
cover'ed near'ly 40,000 households across Austral ia, and thus provides a
r'eference basis for Austr'al ia as whole" The area codes for districts
r'ough I y equ i va I ent to the househo I ( sur'vey r eg ions are quoted, and the
popu I ati on and househo I d samp I es I t the areas are a I so given. In many cases
these ar'e comparab I e I n number to the re Ievant tr'anspor'tati on sur"veys"
Consequent I y the NTS is a va J uab I e r'eSQurce for cross check I ng househol d
char'acter I stt cs"

Fu I I and deta I I ed ana I yses have been carr' i ed out to date on on I y a
r'estr i cted number of the sur'veys, and wor'k is stead I I Y pr'oceed i ng"

The major innovations In this work have been:

(1) The use of Individual data for vehicle access and
activity analysis ..

(2) The development of household I ifecycle categories
based on compos i t i on of the househo I d rather' than the
roe I att onsh I ps beteen the househo I d members"

(3) The analysis of travel (and other" activity) time
usage and par'ticipation on an individual and a
household 11fecycle categorisation"
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The Character'lstics of household members in a particular age
(retir'ed, married, unemployed, part time wor'ker etc) are cr'ucial expl,n,+c,"v
factor's wh i ch can then be used on the househo I d categor i es based on
structure a lone" The paper s by \IIi gan (1982£) and Sa loman (I n Press) and
(In Pr'ess) all dealt with categorisations applied to large household interview
data sets" Knapp and Wlgan were specifically concer'ned with developing useful
categories, whi le Saloman was mor'e concer'ned with delineating lifestyle
descr i ptors fr'om th i s standpo I nt.

(5) The production of comparable results for more than
a single city"

The thr'ee groupings Identified for Austr'al ian cities were:

(4) The pr'oduct! on of tr ave It!me exposure r'esu I ts for
road safety and other uses~ and by age group and
household category"

The series of household I ifecycle categories set up by Wigan{1982a},
were derived from houshold age str'ucture, vehicle owner'shlp and other
observable characteristic variables, using Varimax factor analysis
determine efficient groupings of households by employment, vehicle ownershl
and age structure. The resu I ts for Adel a i de, Br i sbane, CanberTa and Go I
Coast were fo'und to be closely similar, and subsequent wor'k (Wlgan, 1982b)
conf I rmed that the Me I bourne resu I ts ar'e a I so compar'ab I e., -

Very recent I y the resu I ts of the I ar'ge NCHRP program of New
to Understanding Tr'avel behaviour (Allaman, Tardtff and Dunbar, 1
become available. This work is restr'icted .to the same city used for
earlier discussion of activity levels, par'ticlpation rates and I ifecycle
effects of Wlgan (1980)(i.e"Baltlmore), but conflr'ms many of the points made
in the present paper for Australian cities., Similar points ar'e made by
AI laman et al on the classification deficiencies of previous Ilfecycle
categor'i sati ons,

The use of I ifecycJe categorisations for households has been heavl I
used by the Oxford Transport Stud i es Un It, and was the subject of sever'a
paper's at the 1981 International Conference on Activity and Other New
Appr'oaches to Travel Analysis" The Oxford work was reported there by Cl
and Dix (In Pr'ess), but st! I J retained the assumption that llfecyc
categories should contain such unobservabJe factor's as the fact of a marri
between two of the aduJ ts, or that par't icu I ar members of the househo I d
retir'ed. This confuses two essential issues. The age structure of
household can be observed without detal led investigations of
interr'elationships between the household members, and can easi Iy be rei
to Census and other' surveys"

HOUSEHOLD CATEGORISATION
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with no weightings for income, car
employment - explaining about 25% of the

3) A 'preschool, younger family' group, identified with
pr'eschool children, 26-34 year old adults - and the
I ack of matur'e adu I ts - exp I a i n I ng about 18% of the
variance.

The use of the NTS to extend, genera li se, and suppor't the i nd I v I dua I
city surveys would appear to be a reasonably sound step to take,

The 1978 NTS omits a number of househol d char'acter i st i cs used in the
standard vari ab I e list used for the tr'ansportat i on survey ana I yses, but the
results shown in Tables 2 to 4 demonstrate that the same factors arise when
the two independent samp I es of Ade I a i de househo I ds ar'e coopar'ed. As the
Tables show, even the individual var'Iable weightings in the factor's are
compar'able between the NTS and the ful I household survey results ..
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VEHICLE ACCESS

The basic unit for traffic flow analysis is the vehicle, whl le the
basic unit for transport analysis is the person" Planning tradition has
placed a strong emphasis on the household as the basic unit, whl le some
wor"kers have added the 'economic unit' concept to ameliorate some of the
problems inherent In the use of a physical 'household' unit.. Compar'atively
I ittle analysis has been done at the person level, and although extensive
individual choice models have been bui It to analyse personal choice,
aggregatlons of the r'esu I ts have not a I ways provl ded qu i te the understand i ng
hoped for,

The first stage of the program tackled this by examining access to
veh ic I es w.i th I n a househol d as a function of the age of the person concer'ned"
This required going back to the basic data on magnetic tape in most cases, but
the r'esults were well wor'thwhi le" Vehicle ownership has gener'ally been
examined at a household basis, but Is less wel I identified at the individual
level, where the concept of accessibi I Ity to a vehicle, of mobility of a
person, and the constraints which operate within a household with more
I icences than motor vehicles have al I proved to be difficut to handle"

The approach adopted for th i s fir st stage of the work was si mp I y to
define al I people in a household containing a given number of vehicles as
having access to this number of vehicles, and to aggregate over all
individuals in a given age group in all households to produce: <J per'centage of
people in each age group with access to 0, 1 or 2+ vehicles"

This definition is appropriate for many purposes, as the people below
I icence age own, or if wi thout veh ic Ies of the i r own may we I I take tr' I ps as
passengers in the househol d veh i c Ies, and cer'ta i n I y have the potenti aI
opportunity to do so'
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Figure 1 shows how the NTS can be used to obtain this accessibility
to vehicles, aggregated for' individuals in households over' the whole of
Austr a I j a., The vert I ca I sea I e shows what per'centage of I nd i v id ua 15 of a
given age live in h6usehQlds with 0, 1 or' 2 plus cars or station wagons.
These results were presented at an International Confer'snce In Oxford in 1981
(Wigan, 1982£) but this is their first pUbl icatlon ..

The marked I ncr'ease in access to cars wh Ich al most exact I y covers the
'young driver" group (licence age 25), shows-a mar'ked and significant
incr'ease 1n the year before I icenes age Is reached, reflecting the
anticipating action often taken by Individuals or tamT lies as licence age is
appr'oached .. The dilution of these results by individuals living In households
without a car' can be corrected by examining the ratIo:

Pr'obab I I I ty of access to two or' mor'e cars
P[2+/1+]

Probab i I I ty of access to one or' more cars

wh i ch r'educes to the probab III ty of hav I ng access to more than one car in
households which have at least one car" Figure 2 shows that this ratio nearly
doubles over' the 'younger dr'lver,1 age group, and dIsplays Identical patterns
for both cars and for motor'cye Ies. Motor'cyc Ies tend to be owned aImost
exclusively by young driver's, and by comparatively few people in the
population taken as a whole (Flgur'e 3)"

The wor'k done to deter'mine how best to character'lse households In
terms of the presence or absence of indivIduals 1n par'ticular' age groups
(Wigan, 1982a) found that exactly the same groups of factors appl ied to al I of
the Austr'allan cities analysed. These factors were based on the age str'ucture
of househol ds, and the d i ffer'ent poss I b Ie age structures wer'e therefore
r'etal ned for ana I ysi sand pr'esentatlon purposes, unt 11 more ref i ned
classifications could be developed" ThIs work is sti II In progr'ess, and a
ser'Ies of multiple analyses of variance have been r'un to ensure that the age
structure gr'oup i ngs used are effect I ve for' tr'ansport behav lour dl scr j mi nation"
This work has not yet been completed"

Ft gur'es 4 and 5 1I I ustr ate the use of two of the categor j es deve loped
based on the age structur'e of the hou.sehold, and display the distribution of
veh I c I e stock val ues for' the first, second and th I rd veh I c I es 1n two types of
households:

(1)Households composed solely of young adults

(2) Households composed solely of elderly people (65
p I us)..

The distributions are mar'kedly dlffer'ent, and r'eflect the different
expenditur'e priorities of the two types of household (See Wlgan, 1982~). The
same reference shows that the car owner'sh I p I eve I s of elder I y househo I ds ar'e
ver'y much higher' for' 1 or' 2 car owner'sh I p at low income Ieve I s than for other
types of households .. When thr'ee or' mor'e cars ar'e owned by the household, the
car ownersh I pi Income dI str'; buti ons converge for' a I I the types of househol ds
considered (Wigan, 1982~)"

The use of Family Expenditure data can make this Influence apparent"
Flgur'es 6 and 7 show 1974-5 family expenditures on vehicle ownership and use
as a function of the age of the head of household. These expendltur'es plummet

366

in
ho
cc
he

lE
at
he
hi
tc
pc
cc

A
c

IT

I
F



taln thIs accesslbl I ity
over the whole of

ge of Individuals of a
s or station wagons.
r'ence in Oxford In 1981

ost exactly covers the
marked and significant

hed, ref I ect I ng the
I lies as I icence age is
Is I ivlng in households

TRAVEL AND ACTIVITY STRUCTURE
in dollar terms for elder'ly households but the percentage shar"es of
household expenditure vary far less. However, the r"atio of fixed to variable
costs of vehicle ownership are remarkably stable over time, income level, and
household type (See Morris & Wigan, 1979, Wigan, 1980),

These resu I ts show that elder I y househo I ds not on I y use the i r' car's
less (while sti I I apportioning their expenditure on fixed and variable costs
about equally), but also keep them longer. The mar'kedly gr'eater impor'tance of
household fuels and household expenditures In their overal I bUdget and the
high I eve I s of absence fr'om home (both estab 11 shed in para I Ie I work ), poi nt
towards a larger' amount of time spent away from home, in longer per'iods,
possibly as a balancing factor' for their greater freedom fr'om time
constraints.

Bicycle ownership is the most distinctive characteristic of a 'school
age' househo I d, and I i fecyc Ie effects are consequent I y the most marked of all
modes., Bicycle usage has often been consider'ed to be negll ible in terms of
over'all tr'ansport f lows" However, approachi ng hal f of all of the households
in Melbourne contain bicycles, used or not, and it would appear that greater
attention to bicycle ownership and use would be justified in any future
househol d I ntervi ew surveys undertaken"

the fraction of the
survey day. This is
of the analyses of

hoW bicycle access by age varies in much the same
Brisbane, but the value of dr'awing distinctions by

is well illustrated by the Brisbane results In
containing only adults contrast strongly with

These deductions can be checked by examining
population r'epor'ting any time at home dur'ing the
currently being completed as one of the applications
activities other' than moving tr"avel time (Wigan, 1983)"

Access to vehicles Is not simply access to motorised vehicles.
Access to bicycles Is fairly high over the whole population, and recent
comprehensive analysis of Melbour'ne analyses this In detail (Wigan, 1982.£)"

Figur'e 8 shows
manner in Adelaide and In
I ifecycle categorisation
Figure 9, Where households
'family' households"
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TRAVEL PARTICIPATION ANO ACTIVITY RATES

Its

people (65

Taking a person-based approach to travel can provide effective 'market
share' r'esu I ts. F1 gure 10 shows the parti c I pati on rates I n car passenger,
motorcycle and bicycle trips by people In every age group in Canberra in 1975.
These results take on a rapidly increasing value when the values from
dI ffer-ent cl ties ar-e mar"sha I Ied together: th i s is now I n progress, and the
resu I ts shown her'e for Adel a i de and Canberr'a may now be added to those for
Me I bour'ne.

j reflect the different
,e Wigan, 1982a). The
elderly households are
I eve I s than for other'

j by the household, the
types of households

11 s i nf I uence appar'ent.
:Ie owner'ship and use
;e expenditures plummet

The use of the term 'par"tlclpatlon' in this context is to pick out the
fraction of households (or people, if the analysIs is to carried out in terms

of people), Who are non-travellers and the complementar'y fraction which
makes ~ of the journeys reported for' the city" The char'acteristics of
non-tr'avellers are becoming of incr'easing impor'tance to planner's In the
recr'eatl ona I, gover nment and transpor't ar'eas" The camp I ementary popu I ati on,
that of active people and households, Is the tr'avel market for which transport
provision Is curr'ently effective"
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TRAVEL TIME PARTICIPATION AND ACTIVITY RATES
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The tr i p act I v 1ty r'ates bar'e I y differ' between d i ffer'ent ages and
across the two cities" This places the spotlight on participation rates as a
measur'e of transport markets, rather than 'trip rates' or 'patronage'. It
also makes it clear' that longitudinal information (I"e" for any individual,
how frequently does he/she use the train at al I, from once a year to once a
day or more) is now becoming of substantial importance in public tr'ansport

planning"

Tr'ip activity r'ate is the number of trips/day made by people who
tr ave I at a I I" Th I s is not dil uted by the fr'acti on of peop I e or househo I ds of
the type being examined who do not travel, If the complementary participation
r'ate cou I d be Increased, then the numbers of extra tr i ps wou I d be est i-mated
fr'om the activity r"ates of those currently travel I ing"

Time on travel is only one of many different types of activities on
wh ich time is spent in a g 1ven day. The ana 1ys is framewor'k adopted i ne I udes
travel (and other') actlvity time r'esults" Figure 13 illustrates how tr'avel
time by bicycle varies with age of the person Involved" The maximum total
exposur e is for 12-1 I cence age rider's, who do Indeed r'eee i ve much of the

The break between school age chi Idren and young adults Is set at
I icence age, as this is the major mobil ity barrier for young people .. Motor
vehlc:le I icence age in Adelaide (South Australia) is 16 years, whi le in
Me I bourne (Vi ctor i a) it is 17 and three quarter years" The sh I ft in the peak
participation in train use from just above the I icence age in Adelaide to just
beloW the I icence age in Melbourne Is thus a function of the tr'avel mode usage
characteristics of 16 to 18 year aids In the two States"

Comparisons between cities are now possible, and Figures 11 and 12
show the partl<;:ipation rates and trip activity levels for tr'ain usage in
Adelaide and Melbourne" These two cities have very differ'ent levels of
provision and extent of passenger rai lway services, and the higher overall
participation rates in Melbour'ne reflect the extensive network 1n that city"

Trave I time can be tr'eated I n exact I y the same way as the numbers of
tr'ips (tr'eated in the last section). The amount of time that people of
different types spend In travel is one direct measure of their exposure to
r'isk, and of the pr'ior'ity given to travel as one of the activities carTied out
during the day It also provides a direct measure of the performance of the
tr'avel system, as the total travel time by mode, summed over' the whole city
can then be ca I cu I ated fr'om a househo I d bas i s wi th a I I of the deta i I s of the
household char'8eteristlcs if required.

Once aga 1n, the comparat i ve r'esu I ts ff'om other cl ti es and
wher'e the I icence ages are different wi 11 be a valuable contribution
difficult task of balancing mobl I Ity and safety costs to individuals
community"

The high levels of par"ticipation in car passenger travel by the very
young (and the old) lend support to the meaSUf'es taken for chi Id restraints
in cars, whi le the clear' cut shift in the peak age of participation in the
use of b i eye Ies and motor'eye I 5 (and the concorn i tant 5ma I Ier drop in car
passenger travel) suggests ways of ass6ssingthe suppressed transpor't demand
of the 16 to 25 year 0 I ds, the 1Young Dr i ver' age gr'oup"
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(3) ELD: elderly adults only in the household (60+),

(4) YAtOC: young adults + school age chi Idren only

the average
she} cycles

a lengthy
of carefu II y

(2) MA: mature adults~ in the household (26

59) ,

(t) YA: young adults~ in the household (I icence
age to 25)

The link to househo I d categor' i es 1s made in Fi gur"e 14, where the
bicycle par'ticipation rates of households of each categor'y on a given weekday,
and the participation rate of Individuals within each such household type are
presented" The li fecyc Ie categor i es on the f i gur'e are:

attention of bicycle planners and safety analysts"

However, once someone has been identified as a cyclist,
amount of time exposed on the road on any given day that he (or'
is r"oughly consistent over all age groups at about 45 minutes
exposure time, and one which lends force to the provision
se Iected routi ngs for cyc lists over the r'oad networ'k"States,

to the
and the

ther cities and
contribution

to individuals

(5) MA+OC: mature adults + schoolage ch1ldren only

ON ROAD EXPOSURE VALUES

(6) E+A: elderly + at least one adult (licence age -
59) only

(9) ALL: average over' ~ households"

These for'ms of ana I ys is pr'ov I de a stra I ghtfor'ward method of estl mati ng
on road exposure from a per'son or' a household basis, and similar results are
ava il ab Ie for a1I of the th I rteen modes of transport covered In th i s
particular survey" Analysis of r'oad accident statistics by age and major
city 1n conjuction with these travel time exposure rates can pr'ovide a new
source of accident r'isk , corrected for exposure: a commodity In short supply
1n Austral la" '

one child (up to licence
I east one ch i Id + at

- 59)

least
+ at
age

(7) EtC: elderly + at
age} (81 EtC: elderly
least one adult (I icence

The relationships between tr'avel time and travel timing, which bring
in the constraints on travel behaviour', has been the subject of a deta11ed
review (Wigan and Morris, 1981), cover'ing the wor'k of Carlstein, ,Jones,
Lenntor'p, Sza I ai, Thr'1 ft and Westeli us (amongst others)" Th i s wl I I not be
repeated here, as the pr'lmary purpose of these analyses 1s to bring trip
generation and activity par'ticipation into a common fr'amewor'k of participation
rates and levels of activity of those participaTing" The detai led 11nks
between the mutual constraints on household travel which may be deduced from
transport planning and activity surveys are being pursued separately, as a
continuation of the Morris and Wlgan work (1983), and also as part of the
anal yses of the Adelaide Activity survey {Bar'nard, 1981}"
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the str'uctur-e of travel over' the day,
the relative weight (in ter'ms of

day, in a visual manner which can be

The use made of the transport system at differ'snt times acr'oss the day
is of great Impor'tance to traffic and transport planners" This accumulation
of vehicles, tr'8vel time, and tr'anspor't capacity must be matched as well as
possible to r'educe the costs of infrastructure pr'ovislon and to give timely
services" The accumulat10n of parked vehicles 1n an ar'ea Is one of the
examples well known to tr'afflc and land use planners, and corresponds to the
patterns of arr' 1va 15 and departures over' the day wi th 1ags due to the lengths
of time each vehicle spends parked" This distribution of parked vehicles wlll
correspond closely to the accummulated numbers of people in the area who have
arr i ved to go shopp I ng, work or under'take some other pur'pose.

If the total time spent by these people In each unit of time Is added
up, then thIs wi Il-gT"ve a pr'ofi le of people activIty time across the day,
which might be segmented by age of person, length of trIp or" type of mode"
These distr'ibutions, ef people active;n a given activity and of the total time
that they ar'e spending on that activIty, are for the activity of 'travel time'
the total population on the move at a given time, an~ the total In-vehicle (or'
on-road) travel time demands acr'oss the day by that populatIon"

The total amount of time spent in each quarter of an hour Interval
over the day can be calculated .. The results for all age gr'oups combIned, for
sever'a I transport modes, ar'e given for' Adel a i de and Canberra in Fl gures 15-19.

These f igur'es pr'ov I de a substanti a I amount of I nformatl on 1n a read I I Y
usab Ie form. The peak uti IT sat I on factor"s for each pub lie tr"ansport mode can
be deduced by combining the seat-hour's run in each quar'ter hour IntervC'!l, and
the person travel time totals presented" Precisely s1r'l1i lar 'figures can be
pr'oduced for the number of peop I e on each mode in each quarter hour,
unweighted by the duration of their stay on the mode concerned In that quarter
hour interval, Slmi larly, the analogous patterns for trips starting or
fin I sh i ng in each quarter' hour' can be presented in the same manner"

An Initial detailed analysis on these lines, differ'entiatlng between
mode of tr'ansport, purposes of travel, and age of r'ider has been given by
Wlgan (1982b)" Wlgan (1982b) was restrIcted In the main to bicycle usage,
although the analyses wer'e-car'ried through for all modes and all activities ­
a 13 x 15 grid for Melbourne In 1978 - and only the bicycle (mode + travel)
cell was analysed for that reper"t" It provides a considerably mor'e extensIve
cover'age of the age, activIty and purpose inter'actions reviewed her'e ..

The relative importance (in terms of people hours of tr"avel time) of
the dlffer'ent modes was made quIte clear': taxi and motor'cycle usage being of
marginal impor"tance, yet bicycle travel time showed upas substantial in the
Me I bour"ne f 1gur'es"

The f i gur'es prov' ded her'e show
and pr'ovlde a quantitative assessment of
travel tIme) of each mode over the
grasped easi ly.

The order of Importance of school buses and bicycles for the morning
(schoo I) peak is r'ever'sed between Ade I a i de and Canberra. Wa I king shows a
s I m11 ar predom I nance over both 1n both c i ties - and the sma I lover' I ap between
non-school bus and school bus travel (In the evening In particular) Is quite

marked "

Figure 17 shows the Importance of bicycle travel compared to tr'aln and
tr'am 1n Adelaide, where the rail system Is comparatively r'estricted, and the
tr'am limited to a single lIne. This 1s in dir'ect contr'ast to Melbourne {see
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371

Figure 25 shows that taxi tr'avel Is but a small and almost vanishing
contrIbution to travel time, even in Canberra - a finding ver'y similar' to that
for Melbourne (Wlgan 1982~)"

Each f"OW is a different activity. The last Is 'Time at home', and Is
precisely the type of exposure profi le requir'ed for noise and other nuisance
exposure estimation" The same type of diagram can be pr'oduced for any
locality, Of" for any age group: only the aggr'egated results are given here"

higher bicycle
to those for"

the un i for'm I y
when compared

PORTRAIT OF A CITY----ACTIVITY INVOLVEMENT ~ MELBOURNE:

Wigan 1982a), and Is consistent with
participation rates at every age in Adelaide
Me I bourne"

'Shopping time' displays a peak (end thIs Is a weekday survey) at 11
am. It would be useful to obtain shop turrover' and patronage figures by hour
of day, as these would then pr"ovlde a ba5is for productivity, profitabi lity,
and catchment estimation by r'etai lers, and the possible basis for considerably
Improved models of shopping demand and parkIng requirements" The segmentation
of the shoppers into age groups, employment status, and household income would
show up the patterns of shopping timings an'; time dur"atlons, and would form an
effective market study for retai I interest= in tur'nover' and shopping hour's.

'Time engaged in work 1 is a fairly r'egular' prof1le, with star'ting and
finishing times spread over several hours, in direct contrast to 'EducatIon'
(which Is in the overall case dominated by schoolchi ldr'en), with its
inflexible starting and finishing timings" 'Health and medIcal activities'
show several peaks, and a long tal I into the evening, but 'Personal' business
shows a peak commitment wel I into the evening, with a sol id commitment over
the whole day. 'On employer's business' shoN"s a less precise proft le than
'Wor'k' "

The travel time exposur'e results exempl HIed by the selected figures
{15-19l repr'esent only one of about twelve different major time usage
categories.. The same technique can be appl ied to the other activities, given
su i tab I e process 1ng of the raw data into a su I tab I e format" Fl gure 19 Is such a
result" For Figure 19 the total amount of time spent In the peak quarter' hour
Interval was used as a scal ing factor, so that the patterns of time commitment
over the day for each activity type are not on comparable scales" This has
been done to highl ight the pr'oflles of time commitments over the day for the
population of the city as a whole"

Although not Illustrated her'e, motorcycles also take a very minor
place on a travel time Of time exposure crlter'ion" Accident incidence
r'elationships by age may be used to obtain exposure corrected involvement
r'ates by age, and this would be well worth under'taking with special attention
being paid to young drivers (and rider's).

'Recreation and entertainment' (weflkday) shows the dominance of the
7-9,,30 evening per'iod, while 'Pick up or dr'op off passenger' - the 'Serve
passenger" mode - shows a unifof'm time comllitment over almost the entir'e day,
with a peak at about 5 pm.. 'Change tr'avel mode' shows peak at 6 am and 5 pm,
reflecting the special demands for this tYII~ of ,jouf'ney"

I
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AUSTRALIAN HOUSEHOLD
INTERVIEW FILES

1976 National Travel Survey

Ay Survey Population Persons in Held at Setup NTS population Persons

Year (10') Household ARRB atARRB Area (10')
Sample Code Sample

Sydney 1971 2773 -J x 214 2901 10

1981 x x

'Jielbourne 1964 1952 -J x 311 2649 15543

1972 x

1978 11 540 (Temporary holding)

Adelaide 1966 -J x 501 903 5770

1977 869 12 115 -J -J
Perth 1976 4646 -J -J 608 819 2847

Brisbane 1977 995 6699 -J -J 401 697 6742

Newcastle 1974 334 6524 -J -J 211 420 2541

Gold Coast 1978 6295 -J -J 402 310 3146

Wollongong 1971 206 4455 -J -J 213 270 2386

Canberra 1975 205 6368 -J -J 101 197 2221

Hobart 1971 (No copy exists) 701 191 1381

Geelong 1970 12907 -J -J 301 181 3101

Gosford-Wyong 1971 1614 -J -J 212 121 2799

Launceston 1967 -J x 703 110 1230

1976 59 5348 -J -J
Bal\arat 1970 56 4344 -J -J 303 103 2739

Darwin 1975 -J x 801 72 916
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TABLE 2

LFCYC 65+ 35·59 12-L1C 5-11 N81C

'MOBILITY'

FACTOR LOADINGS FOR ADELAIDE
1976 - M.A.D's. sample
1978 _. N.T..S. sample

.2

•
.4

0.41

0.46 0.51

.42.0

0.76 -0.13 0.48 0.58

-0.03-0.41 0.62 0.38

PLFCYC,I )

'SCHOOL.AGE, OLDER FAMILY'

FACTOR L.OADINGS FOR ADELAIDE
1976 - MAD.S sample
1978 - N j' S ,ampl,

1978

1976

HOLD
S

1976 National Travel
) NTS Population
B Area (10')

Code

214 2901 10

311 2649 15

g)
501 903

608 819
401 697
211 420
402 310
213 270
101 197
701 191
301 181
212 121
703 110

303 103
801 72

TABLE 3

LFCYC 35-59 26-34 12-L1C 5-11 04

1978 -002 -057 0.98 -0..23 0.20 0.52

1976 0.26 ·-0.52 0.93 -0.. 18 024 0.54

2.4.4..2.01

PLFCYC,( )

'PRESCHOOL, YOUNG FAMILY'

FACTOR LOADINGS FOR ADELAIDE

1976 _. MADS sample
1978 -- N.T.S. sample

TABLE 4
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TRAVEL AND ACTIVITY STRUCTURE

LEVEL OF TRRIN USE
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TRAVEL AND ACTIVITY STRUCTURE

PORTRAIT OF A CITY; MELBOURNE 1978 -79

(profi"l'e of the time being spent in each activity over the day)
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