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It is appropriate to begin with a brief

of the state·-o£·-the'-aI't in studies concerned with

journeysrl (MTJ) and "multi-purpose journeys" (MPJ) i and

types of approaches and methods that we might pursue in a

search for improved understanding of the nature of travel

structure of journeys, which have not. strictly been

in the past with MTJ's and MPJ's" Jones has provided an

extensive review of the liteIature specifically concerned

with the analysis and modelling of MTJ's and MPJ's. In

general the contributions to date have either been

with description of travel diary data in order to indicate

extent of such journeys (e .. g .. Daws and McCulloch 1974,

and Jones 1975, Bentley, Bruce and Jones 1975, Downes and

1974) or methods of modelling aspat.ially such journeys,

that they occur (e .. g., Vidakovic 1972, Gilbert, Peterson

Schofer 1972, Horton and Wagner 1969, Sasaki 1972, Nystuen

While these studies are valuable contI'ibutions to an

neglected area, they are deficient in one major way ,- the

lack of any theoretical framewoIk to assist in un'OE,r"t"nC!lrlg

the causal pIocesses that produce such journey structures.

behaviouIal framework is requiIed, both at the micro

duals) and macro (spatial aggreg"te of persons and land

levels, which will provide the necessary mechanism for genera\M~

testable hypotheses ..

The existing tIansport research does not

appIopriate general procedure within which MTJ's and

be incorporated. Two basic approaches have been pursued

independent manner in the search for a spatial travel

model" The first is commonly labelled "conditional

choice process ll
, illustrated by route choice models that

allocate trips to points or areas within urban areas. nis'';'

aggregate probabilistic utility models or Wilson entropy

belong in this category. They analyse the decision
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lIeveryday behaviour is not fully intelligible,

either at object,ive or at subjective levels,

without recourse to information about the

attitudes and pt'emeditatibns of the actor"

(Cullen and Phelps 1975, p, 7) ..

The point being made is that the structure of journeys is

likely to be better understood in a long'-run behavioural

context if we can provide evidence that the structure of any

activity (including travel) is conditional predominantly by

experiences accumulated over a relatively long time horizon,

and that what we observe happening today (both LUC's and

journey structures) is better explained by the

of long-run detexminants of activity configuration.

Even though LUC's are arrived at over long

of t.ime, it is also important that we at.tempt to identify the

extent to which the individual's pattern of activities (Which

includes his journey structures) are determined over the

longer time period (and thus routinisation or habit

for the majority of his travel activities in the short-run)

whether careful evaluation of alternative activities and

journey structures pr:evails resulting in a fresh decision

time an action takes place" If the former is the case, then

we must be very careful in inferring "too much" from cross­

sectional revealed behaviour data at one time point (re,ga.rdle!lS

of whether such data is for a single day or a complete week)

but rather qualify our basic activity data with a series of

attitudinalperspectives in order to reflect the extent of

long-.run decision and short-run routinisation:

within a more appropriate activity framework. To date,

this work has not produced a well articulated conceptual

work"
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sequence which commences at the traveller's

home and involves at least two t:t:ips (i"e-" it

comp:t:ises- three or more trips in all)" A trip

in turn is defined _as a one'-way movement from

an origin to a fundamental destination foX' a

single pu:t:pose and may comprise a number of

stages corresponding to the use of a sequence

of modes (e" g;, walk'-bus,-train--walk)., 11

A non-home based t:t:'ip can be accommodated within this

if it forms part of a MTJ" The connection depends on the

extent to whicha-ctivities are sequenced and structured Over

a sufficiently long period of time to encompass the non'-home

based trip in a journey that commenced from home" This

not be taken to imply that the house location is the only

determinant of activity sequencing in time andspace~ but

r'ather that the home place is the major location from which

the traveller commences his routinised day (Cullen and Phelps

1975) or makes his deci.sions on his daily activity s:tructure,

and major const.raint on the over:all structu:re of journeys

(Hanson 1975)" The workplace also performs a conditioning

function; Hanson has shown with Swedish data that 44 per

of stops at non-home places were made while on the work journe,y;

When seen in this context the work journey still has a pre­

dominant place in transport resea:t:ch, on an argument that is

independent of the traditional justification in terms of

peakedness, cong-estion and determinants of road capacity.

Hanson has also shown that the workplace is an important

organisational node in the householdls travel pattern, with

57 per cent of households making more stops on work journeys

than on non'-wo:t:'k journeys; and a few making as many as four

work jou:t:ney-associated stops for eve:ry stop on a non,w-wo:t:k

journey" Thus a case could be made for sepa:r'ating out

structure on an initial classification Iule I'elated to a
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stage" Howeve:r:, it is worthwhile noting the extent of

stops, since we might obtain ancillary information of

in other contexts (for example, the placement of a newspaper

boy at traffic lights rather than in the shopping centre),

ome~workhome ~work
Journey Structure, '

!plac .-- place plaJt- a - b place
a

shop shop

a b c shop a b c d shop

lime (minutes) 2 12 9 2 16 ,16 .08 9 3

Space (miles) , 05 3, 0 2 0 - 06 ,06 03 2.0 -

Detour time .. 16 - 9 = 7 12, 32 - 9 08 = 3 24

Detou! space ... 3. 5 .- 2.0 = 1 5 2. 12 - 2. 03 = 009
.

Iype of stop fundamental incidental

Table 1: Illustrative Difference Between a Fundamental Stop
and an Incidental Stop" (Not to Scale,,)

To complete the definitional digression, an illustration of a

set of daily activities undertaken by an individual from the

Watford sample (original travel dia:r:y; see Daws and i"!'OC"U.lUCL

1974) will clarify the essential difference between the true

structure of daily tIavel and that adopted in the existing

modelling structure (Table 2)" The prime difference is that

when the true stIucture of travel is modelled we maintain the

sequence of j oUI'ney purpose and diI ection of travel; two

important IequiI'ements in any behaviouIal approach to under'~

standing the Ielationship between transport and LUC's. The





Ca) Actual Structure of Daily Travel ActIvIties ICb) Modelled (at present) Structure of Daily Travel ActIVIties

Table 2 (a,b)

........
N

X SChool 1 home based trIp prOductIon

X work 1 non-home based trIp prOduction
(school)

X home 1 trIp attractIon (work)

X ShOpS 1 home-based trIp prOductIon
(shops)

X ShOpS 1 non-home based trIp production
(ShOpS)

X VIsiting 1 non-home based trlp.proctuction
(shops)

X school 1 non-home based trIp prOduction
(visiting)

X home 1 trIp attractIon (SChool)

X VISItIng 1 home-based trIp prOduction (visit

X home 1 trIp attractIon (visiting)

The Real & Modelled Structures
of Travel

Summary: 3 home-based trIp productIons, 4 non-home based
trip productIons, 3 trIp attractions.

\ \

ShOpSX _

home X _

work X _

home x __

schoolX _

vIsitlnjj( _

ShOpSX _
1IVISIt1njj( ----

I schoolX _

home X _

ShOpS

VISItIng

6.

SChOO~ work

•
"

shop'!4

7

(i) multI-purpose, multI-trIp
(3 trIpS, 1 school. 1 work)

(ii) multi-purpose,ffiulti-trip
(5 trIpS, 2 ShOps, 1 VIsit,

1 SChool)

(iii) sIngle purpose, two-trip
(2 trIps, 1 VISIt)

VIsitIng

home

Summary:

3 journeys:





shops 2

shops 1

"<;'''---_y traininghome
tlaining

Cb)

WOlk

shops 2

shops 1

Figure 1: Alternative Travel Contexts

WOIk

home

Ca)
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and a new journey structure (Figure Ib) -, Le" initially we

have two single purpose two-trip journeys and a single Pllr],O".

three-trip journey; now we have one single purpOse tWO-trip

journey and a multi-purpose four-trip journey" The

choice (demand o.r usage) models based on narrow

assumptions would not have been able to predict

structure, nOl: the change in generalised cost. It

likely have predicted a change in generalised cost

only with change of mode for the single purpose two-'trip

journey. In addition, the restructured journeys are likely

result in changes in the amount of time at the destinations

and homeplace; which would not also be properly modelled to

reflect the true role of the activity at the destina,tion"

Thinking in t,erms of the activities will force both

and practitioner to rethink corrunon concepts such as "quality

of service" and II ne t benefit"" We are now ready to pegin

setting out some basic assumptions for a revised approach to

studying travel behaviour in an activity framework.
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Example:
00 00 00
location in a North eN), Sou
(5), East (E), West (W) grid
system Each square is 10
units" Suppose an individual
has 2 activity locations to
choose from A artd B, I'efeI~

enced spatially as 25000500
and 28000014 rhe individual
lives at H, reference 450000
Ihe times of the day that ~
individual could choose to go
to either A or B are· between
36 and 68 (i e. shop business
hours) Hence Qur basic
activi ty refer encing in spac
and time is 2S000500t,
28000014t, t=36, 37 . ,68
i=4, and j=A,B, then we need
function to indicate the prob
ability of individual choosi
one of j, given i and t Th
is our time,-space referencing
now we hav.e to identify the

N

an urban area or an
individual's perceived
action space

5

W'lPE

01 to 96) i e 15 mins.
interval

that) which will overcome the major deficiencies of both

aggregate and disaggregate (travel) modelling; and then

(with computer assistance) digitise a complete urban

respect to the complete set of facilities (private

FiguY'e 2 : Space·-Time & Activities

lime (96 units

6 pm

68

12 pm

36

6 am

action space, and does not have useful meaning if seen any

at,her way.. An activity node can be described as a point on a

hyper-surface which is defined in terms of a space time

coordinate (grid) reference and an index or function

the probability of a person locat.ing himself there and under··

taking act,ivities over a period of time" This central aspect

of an activity framework is illustrated in Figure 2.. It will

become increasingly feasible t,o adopt a coordinat,e grid system

for spatial modelling (the U.S.A., Census of 1980 is to do
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It is difficult to model the short-run behaviour of

in a continuous function which displays the U a lternatives"

available to the individual since the intervening influence

of habit makes any infeI'ence based on system factors about

changing the chosen alternative unrealistic (Hensher 1975)

until the true relationship bet,ween the chosen alternat.i ve

and other alternatives (each carrying nOD'-uniform weights)

established properly" The entire area of discontinuity is

partly reflected in the notion of "const:r:aintTl~ There are

24 hours a day, 7 days a week, a mult,itude of activities

are committed for survival in the present society, etc", and

hence inflexibility and routinisation ente:rs forcibly into

the determinants of action space and choice (see Table 4) :

liThe overall picture is one of a dominant and inflexible

patter:n of routine domestic and paid work, punctuated

by equally inflexible and equally routine meals and

personal chores. More flexible punctuations include

spur of the moment shopping trips and the whole

.relaxes conside:rably, though by no means entirely, as

the evening is given over to social and leisure

sometimes routine, sometimes deliberately arranged

sometimes j list filling in time." (Cullen and Phelps

1974 pp. 71-71) ..

Ih contrast to the short·-run situation above, where discon'·

.tinuity is generally more prevalent, in the longer term

continuity assumption is more valid" The problem lies,

in utilising cross'-sectional data reflecti.ng present

activities to model long-run behaviour. The economic trle()rJ.e,

of characteristics associated with goods, popularised by

Lancaster, are. misleading in this respect. In applying his

models to t,he consumption of time in an activi ty, rather

simply to the consumption of unique goods" Lancaster is
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OF JOURNEYS AND NATURE OF TRAVEL PATTERNS

Unex·~ Time Spur of No. of
Arrange P1annoo Routine peeted Filling Moment Activities

(%) (%) (%) (%) (%) (%) PeI'fOImed
----- ---.-

4 2 79 3 1 0 338

4 4 80 5 1 5 506

2 3 86 4 2 2 195

16 17 33 11 3 19 93

2 1 91 2 1 3 891

0 9 82 0 0 9 11

3 47 14 6 9 185

2 45 7 12 10 42

4 66 2 17 6 321

Activity Classification by Premeditation
Source: (Cullen & Phelps 1974 p .. 31)

time dimension; falling into the trap of

the outcomes of choices are only r"ally

day-to-day level, this must also be the level

are occurring. Cullen and Phe1ps have

that cent of the average

J::'ecent delibe:rations"

long-'I:'un choice and short-:t::'un

here is in determining the point

!fc±",""""'~IOn moves into choice (Hensher 1975).. This

for journey st,J::'ucturing, for unless

the role of routinisation, then we have

that our predictions of short-run change

clearly is a value attached to habit,

value attached to other mOre generally
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accepted influences on activity formation,

(ii) hierarchy of activities

This issue is in some ways the closest discussed here to the

aspect of modelling a system in which MTJ's and MPJ's perform

an important role. There is a growing body of literature on

the hierarchy of travel decisions (e" g. Br'and and Manheim

Charles River Associates 1972, Richards and Akiva 1975,

19 76c, Wilson 1972) yet an apparent dearth of material on the

likely hieraI'chy of activity decisions.. As indicated earlier,

the activity framework provides a more realistic basis for

emphasising the role of MTJ IS and MPJ' s, and thus we wi.ll out­

line the beginnings of a possible hierarchy of activity

as a way of highlighting the 1I1ocation" of the travel

(and its associated hieIarchy) and the relationship between

travel and non-travel decisions" Hagerstrand (1970; 1973) has

recently provided an important beginning in this entix'e area"

His cont,ribution centres on the relationship between behaviour

and constraints. and is concerned to ensuxe the accountability

of place-use and time-use concomitantly; on the assumption

t,hat in most cases the justification of movement is in what

the person wants (or has) to do when he is not moving.. In

structuring a framework within which the natuxe of activities

can be investigated, a number of assumptions axe requixed.

There ax'e at least five basic assumptions which appear

with the present state of activity formation:

(i) there is a minimum of time that an individual

believes should or has to be allocated to a

paxticula:r activity"

(ii) a timing const,raint prevails, restricting ce:l:'tain

activities to particular hours of the day (e .. g",

shop business hours, theatre hours).





Figure 3 : A Daily Activity Time Profile

flexible (work, eat, shop,
sleep, travel, other)

1700

1330

work

1230 flexible (woI'k, eat, shop, other

.2400

*
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000

sleep (minimum)

B1 0600
*

B /
flexible (sleep, preparation,

0900
work, travel)

B. =ith boundary between activi ties
1

complex
decision
periods &
boundary
determination

considerably less variable. It is this reduced variance that

is relevant in structuring a (shor:t'-run) fr.amework for

activity (and travel) behaviour.. When supply timing

are considered, we find a reduced level of flexibility in the

timing of activities, and in general an even greater' degree of

inflexibility in sUbstitution between activities within a

time band (e .. g .. between 6 a"m,. and 9 a,m .. )" It is this latter

restriction (associated with assumed predetermined boundary

points) which has contributed towards the constancy in the

weekly travel time budget for an individual, and across all

individuals (assumption (iv), When we allow for the minimum

amount of t,ime required t,o prepare for travel and work and to

122
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time and place, and model this continuum of degrees of time­

space obligation.

Thus far, we have indicated the need to identify and model

(probabilistically) the determinants of the t.ime-space

points, these influences being implicit in the five

This seems a useful reference point. Data would be required On

the factors that influence the beginning and finishing times of

activities.. Such data would Ieflect a hie:razchy of activities

structure, and hence the basis for identifying the appropriate

structure. Essentially, do individuals make simultaneous Or

sequential choices? (assumption (v». Unlike the argument for

simultaneity within the context of tl:'avel (i.e", with respect

to the various travel choice acts) it is highly unlikely that

all decisions on all activities are made simultaneously. That

is, the decisions to get up at 6 a .. IU", travel to a particular

workplace location at a particular time of day, live in a

particular house location, go visiting and shopping on way

home after work instead of initially travelling home, etc.

Rather some sequencing, related partially to dominance of

activities occurs.. An empirical i.nvestigation centred around

the issue of boundary points might produce a relationship

activities for one individual wi.thin a short'·'run context such

that shown in Figure 4"

In the short'-run, although residential and workplace location

are fixed, and the location of schools, hospitals, shops, etc.,

the individual can and does have the opportunity to rearrange

his activities and thus restructure his journeys. Many of the

potential influences indicated in the chart are variable in the

short-run (e.g., amount of time required to travel to work).

Another important aspect of this approach is that we are

attempting to place travel in a more realistic activity frame'·

work in which the boundary points themselves are critical
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influences on the natu:('e of travel and st,Iucture of journeys,

and which must be modelled explicit.. Present urban transport

models take the boundary points as exogeneous variables

than pIime endogeneous det,erminant,s on such t,ravel choices

the select,ion of a particular mode Ol: route or frequency of

travel.. Once again we face the pr'Oblern of discontinuity

(exemplified by boundary points). It is .this problem that

has given rise to a limited set of (transport-type) policy

options emanating from curI'ent models" The hierarchy

above has been a:rrived at by reversing the order of emphasis

to highlight the timing of an activity" The timing of travel

is a function of both t:r:avel and non,~·tIavel influences; the

travel influences in the short-run being the modes available

and the routes available fOl: ce:rtain dominance journey

(e"g .. , work); and for other purposes being both of these

influences plus available fI:'equencies and destinati(~ms"

OUI: example suggests a simultaneous modelling of the

of flexible time between s;t.eep, prepare and t.ravel, it

seem plausible to model choice of travel mode for the trip to

work in isolation, as is commonly the situation. The latter

implies a sequential struct,ure in which time has already been

allocated to sleep and preparation, and that the choice of mode

is independently assessed and the travel time budget given,

addition, according to the sequential model any policy change

(e"g .. , reduction in bus fares) should not have any effect on t

reallocation of the flexible time. In fact, if a switch to t

bus also entailed a new tJ::'avel time outlay in excess of the

t,ravel time budget, then our sequential model could not

accurately predict the real outcome. Once again, boundary

points are central t,o the determination of the extent of

simultaneity or sequencing.

The simultaneous model would be

p (sleep, prepare, travel)
(s) (p) (t)

P(s) .. P(p!s). P(t!s,p)
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the activity locations" LUC can be expressed init,ially in a

distance or generalised cost mat,rix of every act,ivity

in the action space by each other activity location, for

mode (in case of generalised cost), This matrix is t,hen

related to the present st,n;Lcture of journeys: no" of n trip

journeys per person = f ( ).. If a person has for one

(say) two 2-t.rip journeys and three 3-trip journeys we have 5

observations for that one peIson, wi t,h values of 2,2,3,3,3"

There is a separate model for each of the joul:'ney structures.

An alternative dependent variable might be the proportion pt

total journeys that are MTJ's. The independent variable

be measured in a number of ways, although the most appealing

initially is t,he ratio of

distance if 2-trip journeys
d~stance when n-tr~p Journeys

For a 2-tr'ip journey, the ratio will be unity, using this as

a norm" This procedure does reflect the spatial separation

activity locations. The higher the ratio, the less

are activity locations. We can produce probability

a person undertaking a particular journey structure given a

particular LUC (m.easured in terms of dist.ances between

locations), Additional variables could be added to reflect

proximity of the key activity nodes (home and workplaces) to

schools, shops, etc" If land use facilities are close to,ae,th"r

a per'son could visit each one after another. If facilities

are not close together; the individual may still

one act,ivity location afteI another, if they are all closer

each other than each is to the home or workplace.

extent of MTJ'S and MPJ's must, amongst other considerations

be related to the distance or' generalised cost bet,ween pairs

of fundamental destinations relative to t,he distance or

ised cost between each fundamental destination and home aI'

workplace.. The distribution of activity locations
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CONCLUDING COMMENTS

The topic of this paper' is not an easy one

to grips with because of its complexity and the dearth of

in the area of behavioural approaches to modelling the real

structure of journeys.. Hence, the arguments are sometimes

incomplete.. It was considered desirable to attempt to bring
•together some of the basic arguments that have been developed

in sepaJ:ate areas of research (in particular time'-budget

disaggregate behavioural travel demand modelling and general

theories of human behaviour) in order to highlight the key

components of a more integrated and realistic approach to

investigating individual (and subsequently group) behaviour

in an activity framework, within which the structures o.f

journeys are fundamentally interwoven. Any model

for change in the number of trips per journey and t~e number

of purposes pe:!:" journey" Generally, none of the empirical

research has been concerned with collecting data pri.marily

identify I understand and model journey st:ructures at a behav",:

iourally responsive leveL The majority of the research con­

centrates on modelling known aggregate trip linkages.

The time bUdget and travel diary approach, together with

necessary complementary information on the extent of planning

of activities, obligation of allocated time, habit, and

dominance of activities, can help to develop hypotheses that

are more appropriate for modelling the nature of travel than

existing approaches.. The work of Cullen and Phelps supports

the notions theoretically proposed by many that the present

disaggregate behavioural choice models do not adequately

represent the true behavi.oural situation an ind.ividual faces

(especially in the short-run) since he does not consider

himself in a choice situation on a daily basi.s. The wOI'k of

Burnett (1974) comes close to the spirit of this paper, where
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