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ABSTRACT

Intraurban consumer behaviour is explained in this thesis by a
conventional sciestific method - a hypothesis about why we shop where
we shop is empirically tested by observation and model calibration.
A dynamic theory of individual relative choice and a description of the
spatial context of the perceived retail structure of Hamilton, Ontario,
form the yroundbase for hypothesising a set of areal generalisations for
single-stop, single-purpose shopping trips. The generalisations are
‘general' statements about why people shop where they shop; specifically,
grocery trips should be to an outlet located in the nearest shopping
centre to place of residence, while non-grocery trips should be either to
an outlet located in a nearby shopping centre when shopping for low-value
goods, or to an outlet located anywhere in the city when shopping for
high-value goods. The reasoun why these destinations should be chosen is
s0 as to either maintain acquired utility levels over time when grocery,
or low-value non-grocery, shopping or maximise acquired utility at one
finite time period when high value non-grocery shopping. The areal
generalisations are then tested by constructing trip flow maps and
calibrating a multinomial logit model, using an observed aggregate
shopping trip data set for Hamilton, Ontario. Both the flow maps of
single-stop, single-purpouse shopping trips and the estimated logit model
coefficients and elasticity statistics, verify the areal generalisations.
Thus the observed shopping trip flows for Hamilton, Ontario can be
explained by the hypothesised areal generalisations; however, the mode

of explanation can be spatiually transferred to any city as the temporal
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relative choice theory of indivaidual behaviour is universal. All that

is required is a description of the spatial context in which the choice
theory continues to operate. The thesis has thus shown how a conventional
scientific method cun explain rational behaviour, where to be "rational"

is to be human, not deterministic.
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CHAPTER 1
INTRODUCTION

This thesis attempts to explain intraurban consumer bechaviour by

empirically testing a set of shopping destination choice hypotheses.

The hypotheses are normative areal generalisations predicatedon a

temporal relative choice theory, a theoretical domain within which the
areal generalisations reside. The explanatory tramework is a prcobabilistic
one in which the set of generalisatiogs ~ hypotheses pertaining to a
specified e¢vent - is tested using a shopping interaction matrix. The
origin-destination shopping matrix gives data pertaining to how and where

a sample of people living in Hamilton, Ontario, shop for grocery and non-
grocery goods.

The observed shopping event is described in this thesis at a steady-
state level of resolution using cartographic and modelling techniques.
The data, a longitudinal set of shopping trips and a description of the
retail spatial structure for Hamilton, Ontario, are mapped, and collated
into origin-destinatioa tables, to discern raw consumer spatial patterns.
A disaggregate multinomial logit model is calibrated upon this data to
ascertain those variables that are significant in describing how the
sampled population shopped during the sampling period.

An attempt at explaining the set of these observed shopping events
is provided by a theory of temporal utility, a "theoxry" which presents
a relativistic treatment of consumer behaviour. 'The theory deals with
human rationality over time and is essentially a temporal version of the
probabilistic choice theories of Luce (1959) and McFadden (1972). Given

this theoretical domain relative to the knowledge of the retail spatial



structure of Hamilton, a set of areal generalisations is formulated.
Thus, the aim of the thesis is twofold: firstly, to describe the spatial
structure of a shopping data set and, secondly, to explain the aggregate
behaviours exhibited by a sample of consumers.

To explicitly relate the empirical description and theoretical
explanation of intraurban consumer behaviour a functional relationship
is proposed using the temporal choice theory, areal generalisations and
retail spatial structure/shopping trip pattern data as components within

a cause-effect framework.

1.1 Thesis Structure

Chapter 2 places the thesis in historical context by giving a
critical literature review of choice theory, utility concepts and shopping
models. A temporal relative choice theory, hereafter referred to as TT,
is introduced in Chapter 3 as a temporal extension to the essentially
atemporal choice theories discussed in Chapter 2. Chapter 3 also gives
a set of areal generalisations, hereafter referred to as g, of shopping
destination choice, which is principally derived from the literature on
consumer behaviour. However, & could also be considered a logical outcome
of the interaution of economically minded consumers with a particular
retail spatial structure, ss. Chapter 4 "tests" G by describing the
shopping destination choices for a sample of consumers living in Hamilton,
Ontario durinyg a two-~week periud in May , 1978. A multinomial logit
model gives an explicit description of how these consumers choose shopping
destinations. Chapter 5 gives a relativistic interpretation of intraurban
consumer behaviour, the proposed relationship being a succinct summary

of the preceding chapters' ideas in that G is temporally related to gs



and Trin one function. To conclude, Chapter 6 discusses additional
issues concerning human interaction with retail structures over time,
while Chapter 7 summarizes the thesis.

Figure 1.1 gives a schematic diagram of the structure of the

thesis.
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CHAPTER 2
A REVIEW OF LITERATURE ON PK.FERENCE, CHOICE AND UTILITY

Behaviour occurs when things traverse space over time. Many
geographers have treated human behaviour as intrinsically complex
(c.f. Wilson, 1980), needing simplifying assumptions to discern aggregate
regularities (e.yg. Wilson, 1570), while others have looked upon the
individual as the fundamental behaving unit (c.f. Webber, 1980), a
truism that formed the basis for disaggregate theories of choice (e.qg.
McFadden, 1973). These two juxtaposed viewpoints of human behaviour are
elucidated in this chapter - prio:. to these discussions, however, a

brief sketch of choice theory is outlined in the following section.

2.1 Choicze Theory: Fundamentals and Criticisms

An individual traverses space because a benefit hopefully accrues
by doing so. Actual benefit derived from an overt act is utility in
this thesis, and is considered a pcst-preferential entity. Houthakker
(1960) regards the overt act, associated with perceived utility, as
‘*choice', and potential chouice as ‘preference' i.e., a person prefers a
to b if, when confronted with a choice between a and b, he chooses a
(Houthexker, 1960, P. 194). Houthakker deals with preference leading to
choice, but as his arquments are couched logically, no causal mechanism
is alluded to i.e., why a person prefers a to b. He scantily mentions
'utility' and deems that if utility is assumed to be measurable by one-
dimensional attributes, then con:lusions abcut choice become "a source
of needless confusion" (Houthakker, 1960, P. 194). He deems that
preference is "primordiai" implying that utility is more susceptive to

ad hoc assumptions.
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To reiterate, potential choice could be realised when the
individuaal decides to travelse space to acquire a desired ("preferred")
good. Thus, 'preference' has a Egssibi]ity of being realised while
'choice' is the actual act of acquiring. A temporal interval is
involved here. Assume [tjz to be the time interval1 between potential
choice (preference) and choice i.e., o = preference aud a = choice;
then two things can occur over time:
preference = choice
preference # choice,
also, it is assumed that the consumer prefers the former to the latter.
A temporal explanation of consumer behaviour is required which explicitly
deals with changing utilities over time - from initial utility formulations
(preference) to resultant utility maintenance (preference = choice),
utility evolution (preference # choice and consumer happier) or utility
devolution (preference # choice and consumer unhappier). A temporal
relative choice theory given in Chapter 3 attempts to explain, in a
temporal vein, consumer behaviour.
Houthakker’(l960) gives three axioms of preference and choice:

transitivity axiom - if x.  is preferred to X, and X, is preferred to x

1 3’

th:n it logically follows that X, 's preferred to Xy irreflexibility

antisymmetry axiom - if x 1s

axiom - x, cannot be preferred to x 1

1 1’

preferred to xz, then x2 is not preferred to xl. The transitivity

axiom is obscured by Time's Arrow - at to a consumer may prefer X, to

4 . . . . . a
x, and, if the shopping environment is stable over time, [t]o, X

<

1

will be chosen at ti. If the sawme consumer prefers X, to x3 at to
<

, . . : a
then, if the shopping environment is stable over time, [t]o, X,
£,

will be chosen at ta. A préblem ariscs when both trade-off



statements are made atemporally interdependent, so that X, is preferred

to x3 at to. It is not possible, without the assumption of timelessness,

to have two preference statements which include the same product i.e.,

if x. is preferred to x can only be preferred to x, at

1 5 at tO then x2 3
tO Lo’ where ¢ is a positive time increment; so it does not logically
follow that x, is preferred to x_ at t , where ¥ is a positive time
1 3 o+ (o +y)

increment, as the consumer's cognition of x. may alter relative to x
’ 2 Y 1

and/or x, between t and t Temporal flux thus adds "exxor"

3 o+ ot {a+Y) "’

to the transitivity axiom. Of course, if the consumer was both Rational
and Logical then positive theories of behaviour would be error-less
reflecting a "Brave New World"; therefore, perfect recall is required
for the transitivity axiom - actually, recall involves re-evaluation of
past experiences by weighing the relative utilities of past to present

phenomena - the utility of x, at tU may not be the utility of x.  at

1 1

Thus, the process of allocating preferences to goods can Le

Eotlaty)

altered when perceptions and experiences change - the trans.itivity axiom,
together with the other axioms, should be made relativistic, taking into
account Time's Arrow.

Samuelson (1947, 1958) tries to find an axiom that characterizes
choice as preferential. He considers choosing two elements, x1 and x2,

from overlapping subsets, x

%) and Xy where X, belongs to both X and

X2

and x., belongs to X

5 only, but is different to X, - His argument states

2

that x_ must be preferred to x

5 for, since x1 belongs to %2 it could

1

have been chosen instead of X, but was not. The argument relies on
overlapping subsets for individuals. It is hard to envision “overlapping

subsets" in the consumer world as Venn diagrams dictate that intersecting

variables be a combination of features of ﬁl and ﬁz' Thus, what is

X1 r]ﬁz? X3
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Ounly several authors are mentioned in this section as other papers
(e.g. Georgescu-Roergen, 1936; Fishburn, 1973) tend to follow the same
axiomatic discourse offered b Houthakker (1960) and Samuelson (1947,
1958); it has boeen gleaned, though, that the funcdamental natures of
preference, choice and utility are not easy to explicate.

The following two section:s take on a more geographic guise dealing
with the literature on consumer theory and models. They deal mainly
with currently used shopping models which are of two classes:
aggregate allocation models and disaggregate choice models. Theory

elucidation is given only as a means to explicate the models.

2.2 Aggregate Ajlucation Models

These models are of two types; firstly,

= J w - -
Sij A, (eili) \nlj exp ( Bcij) (2.1)

-1
where A, = [ZW_.u exp (wﬁc..)]
i ! ij
]
(Wilson, 1970; c.f. Lakshmanern
and Hansen, 1964)
These symbols in equation (2.1) are defined by Wilson (1370, P.
65) as:
Sij = flow of expenditure from residents of zone i to shopsy in
zone j,
e = avercege expenditure of ,esidents of zone i on shopping
goods,

P. = the population of zoune i,

W = the weignt to be associated with zone j as a proxy for
shopping attractiveness,

Cij = the 'cost' of traivel from i to 7,



f,00 = two parameters to be estimated.

One constraint is used:

making ‘equation (2.1) a production-
constrained spatial interaction moudel (Wilson, 1974, P. 65).

This model can be derived by a maximum-entropy statistical method
(Jaynes, 1957), with the impedance parameter, B, and the destination
‘attractiveness' parameter, o, being estimated by the maximum-likelihood
metnod {(Edwards, 1972) using an acquired data sev. A ‘behavioural’
interpretation is given {§ by Wilson (1967), but it is an atemporal
interpretation which is spatially restrictive due to the model's reliance
on encapsulating 'flows' thioujh the artificial construction of delimitat-
ed zones for the system of interest, usually a city. The behavioural
anit is thus the 'zone' but, as Webber (1980, P. 140) points out,

"ew-individuals behave, zones do not."

The second type of aggregate allocation model is,

P, =g, A OBD. e -B* c, . 2.
I.ALJ qlJAlolBJ 5 exp (-8 clj) (2.2)
- - -1
I
where A, = X g, B.D.exp B*c..)
1 PR 0 B I 1]
=1
L .
r 71
n
. = L q..ALO, ~B*c, .
Bj iilqu lulexp (-B clj)

Wevber (1979%a) defines equation (2.2) as

Pij = the estirated probability that an individual is
located in zone i and interacts with zone j,

qij = prior probabilily that an individual is located in zone
i and interucts wilth zone j,

A B, = balancing factors,



Oi = the 'size' of zone i,

Dj = the 'size' of zone j,

g* = an estimated parameter,

Cij = a 'cost' of interaction between zones i and j.

Equation (2.2) can be derived by an axiomatically-based minimum
information methodology {(after Kullback, 1959).

One improvement on the wilson-type spatial interaction model is
that by explicitly cousidering the individual shopping trips in the
modelling process, the model could be said to be intrinsically behavioural;
however, it is 1 spatial behaviouralism only - the temporal dimension is
omitted. Webber (197%a, P. 247) gives, however, a restricted temporal
articulation to this model by considering shifts in classes by individuals
from one time periocd to another time period - it is a "restrictive"
temporalisation because it is .omparative static in nature.

These two models exemplify the cautiousness of some urban geographers
confronted by what is seemingly a conglomerate of intraurban shopping
trips made at different times over different spaces. This conservatism
in consumer behaviour analysis is sometimes justified by geographers when
they consider their work as unbiased means of explaining a system's

structure at any one time (e.g. Webber, 1976, P. 286).

2.3 Disaqgregate Probabilistic Choice Models

These models are "disaggregate" because the unit of analysis is
the individual (e.g. person, household) and are "probabilistic" because
the mode of explanaition is via a probabilistic dependent variable. A
model that has found wide application_is the multinomial logit model

(Stopher and Meyburg, 1976), a model that is used to explicate the
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observed explanandum in Chapter 4. The structure of this model is:

P m k —
eXp L Z (., S )B
k=1 P S S <
it n M m " 7]
Texp| I Z x., St)ﬁk
=1 [ k=1 Nk

where Pit = the probabi}lty that alternative i is chosen by
individual t,
Z'sz (%i, gt), k=1,-~, m ; m empirical functions dJdefined by
the vector of attributes of the ith alternative '51'
and a vector of attributes of the tth individual 'gt'
Bk,k=1,——,m = m unknown parameters, and where the denominator is

summed over all alternatives ,nt, available to

individual t.

By assuming the empirical functions, 2Z’, are linearly additive,
then this leads to a definition of the differences in characteristics
of alternatives as the comparative mechanism in choice decision-making
(Stopher and Meylurg, 1976, P. 7). However, the linearity assumption
cannot apply to the traveller's charactéristics, Et' as these cancel
out during model calibration. This problem can be solved by treating
personal variables, like income¢ and age, as “"specific" to an alternative
(Domencich and McFadden, 1975). It must be noted that the multinomial
logit model is only one of numerous structural forms that can be used
as a choice modei. The others include a truncated linear probability
model (Domencich and McFadden, 1975, pP. 79), and a probit model (Aitch.-
son and Silvey, 1957); but the multinomial logit moudel has advantages of
computational flexibility, elasticity and structural tractibility that

makes its operationalization a relatively easy task.
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All these disaggregate probabilistic choice models have a relative
deterministic utility iramework based on the recent microlevel choice
theories of ILuce and Suppes (1965) and McFadden (1973), succinctly
elucidated by Sheprard (1978). O0'Sullivan and Ralston (1978) aptly
delineate thesgse two theories when they state:

"they postulated either random utility with deterministic

choice behaviour [McFadden, 1973} or deterministic utility
with random choice behaviour [Luce and Suppes, 1965]"
(O0'Sullivan and Ralston, 1978,
P. 365).

Both these theories have the same premise: an individual (person
or household) ,t, has a shopping destinatiosn choice set, Ct' all
alternatives i,j,k,-~ ECt, being located within a known bounded area.
The individual is obsesrved to choose one alternative, i, from the choice
set for any one trip. Thus, both theories are councerned with the same
human environment but different human minds. The strict utility theory
(Luce, 1959) states that the probability of choosing an alternative is
exactly correlated to the utility of that alternative, tl : choice being
that alternative that has the ygreatest utility. Thus, utilities are
defined deterministically while the choice decision is made by a non-
optimising decision maker. The random utility theory (McFadden, 1973)
states that an individual has incomplete knowledge of the utility of
each alternative in hi../her choice set and will choose that alternative
that maximises utility. Thus, utilities are defined probabilistically
while the choice decision is made by a rational individual.

Structurally, both these theorie; have different underlying assump-
tions which nevertheless can lead to the sane multinomial logit model.
For the strict utility theory the assumptions are: the Independence of

Irrelevant Alternatives axiom (Luce and Raiffa, 1957}, the direct correla-

tion of utility and probability, and the assumpticon that the vector of
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empirical functions are linear additive. For the random utility theory,
the assumptions are mathematically more elegant and corcern the assumed
distribution of the random error terms, together with the assumption of
the linear additiveness of the empirical functions.

Critically speuking, the probabilistic behaviocural models have
weaknesses. Burnett (1978) outlines some of these weaknesses with a
primary criticism beiny the unrealistic choice process conceptualisation
whereby the choice set (destinations, for example) is the same for all
the individuals «:f o subgroup of the population at the same time. For
example, McFadden (1972) and Adler and Buan-~Akiva (1976) derive a choice
set by including all non-zero interzonal matrix elements for the individual's
zone of residence in the choice set. Conversely , Becker and Kostyniuk
(1978) and Ansah (1977) deem that classes of shopping centres are the
iatrinsic detexminants of an individual's choice set. Both measures of
Ct are functions of the modeller's perceptious of the shopping environment,
which may or may not coincide with an .ndividual's perception. However,
as intormational levels and environmental perceptions differ between
individuals spatially, and within individuals temporally, then models of
human behaviour should incorporate these gpatio-temporal uncertainties,
which can also be referred to as space-time constraints. The incorporation
of "space-time constrai:;ts" in human behaviour analysis has been attempted
by Hggerstrand (1970), paving the way for developmental papers and books
by Hggerstraud {1975), Lenntrop (1976), Carlstein, et.al. (1978) and
Burns (1979). All these works emphasise that choice-making is limited by
our lack of mobility within a constrained spatial~temporal environment,
the "environme:.t" consisting of both externa’ (manifest structural)

variables and internal (life pattern) variables, at any one time.
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2.4 Market-Oriented Disaggregate Theory

Consumer choice theories, which attempt to discern how people make
choices when shopping, have formed a major portion of marketing research
- the theories of Nicosia (1966), Howard and Sheth (1969), Hansen (1972),
Howard (1977), Engel, et.al. (1978) and Bettman (1979) all come under
this category of a theory of what consumers <o befcre, during and after
shopping. These theories are thus temporal in nature, elucidating the
way people proucess information over time; ailso, these theories are
intrinsically psychological in that the consumer makes the decisions,
rather than a model enviromment 'determining' a consumer's choices of
action (c.f. normative theory, such as Central Place Theory —
Christaller, 1933 - which assumes that individuals ghould act in a
certain manner). For example, Bettman (1979) gives an "information
processing theory of consumer choice" which delineates the choice
process into processing capacity, motivation, attention and perception,
inforwation acquisition and evaluation, memory, decision processes, and
learning (Bettman, 1979, k. 2). Severul choice "scenarios", that Bettman
gives as examples .f realistic consumer temporal actions, i.e. typical
everyday shopping intraurban behaviourx, are clarified in Chapter 3 by
using them as exampi s to elucidate a temporal relative choice theory -
a psychological theory that gives a reason for why we issign different
utilities over time to diffe%ent types of shopping trips.

A basic criticism of these maiket-oriented disaggregate theories
of human behuviour is that they are aspatial. They give considerable
evidence for why people shop for particulaxr types of goods, but little
or no reasuns why pceople shop where they shop. This thesis attempts to
address this limitation by explaining consum r behaviour via a set of

areal generalisations.
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2.5 Post-Discussion and Introduction to the Remainder of Thesis

It ig envisaged that if the decisions regarding the shopping trip
phases (or stages) are sequential for a time interval, [t]Z’ then the
two~stage process is:

(i) vhy and what to buy at to' and

(ii) when and where to buy at ta'

where the “why-what" is considered interdependent with the "when-
where", bLut sequentially iunterdependent - not simultaneously interdepen-—
dent. That is, (i) leads to (ii) but (ii) does not necess.arily lead to
(i). (i) followed by (1i) is usual for grocery shopping, but this
sequence may be reversed by comparison non-grocery shopping. Hggerstrand
(1970), in his time-space "prism” encapsulates the "when-where" quite
well, but fails to give a causal mechanism, i.e. the "why-what".
Geography, on the whole, .au delved into (ii) while economic and marketung
studies have delved into (i) -~ this thesis attempts to fuse the two

"stages" by deriving a comprehensive explanation of intraurban consumer

behaviour.



CHAPTER 3

EXPLICATORS OF AN OBSERVED SHOPPING EVENT

This chapter gives a set of explanatory statements explicating
intraurban shoppinyg behaviour. 1Initially, the definition and clarifi-
cation of an aspatial, psychological theory of evolving relative utility
preferences is presented. Next, the retail structure of a medium-sized
city in southern Ontarioc, Hamilton (population: 313,000), is described.
From these two pieces of factual information, a set of areal generalisa-
tions of consumer behaviour are loyically derived, each 'generalisation'
being a normative statement about where people should shop. Thus, the
areal generalisations are predicated upon an aspatial within-person
theory and spatial observation. The cholce theory and the gencralisations
help explain the observations and comprise the explicators - the informa-
tion that explains an obscrved shopping event; the intraurban shopping

matrix is described in the next chapter.

3.1 Definition of a Temporal Relative Choice Theory: TT

The choice theory expounded in this section is a theory of human
choices of uction over time. By learning from past experiences, humans
consciougly tormulate the rela. 1ve utilities associated with sequential
events. Given the human capacity for recall, present and proijected
experiences ("choices of action") can be influenced, without too much
mental effoit, by faormer relative utility data. Events like eating and
drinking Lecome almost refliexive as one gets older, but shopping may
require periods of almost reflexive choices of action (e.g. "deciding"
to buy milk when milk runs out at home) interspersed with periods of

relative thought (e.g. deciding to buy a T.V. or a house). %Thus, any
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theory which purports to give a probabilistic statement of why we shop
should be able to envelope the multitude of causal mechanisms which
crigger our desire to shop over time. The following relationship could

be such a 'statement':

subjectively maximise Ub[t]z r.t. UB[t]g (TT)
or
maintain

which says: subjectively maximise or subjectively maintain the utility
of a cho ze of action, b, for a projected time interval, [t]:, relative
to ("r.t.") the subjectively known ‘utility' of an action of choice, B,
for a previous time intercval, [tlg . 0 is the experienced present,
while o and a are past time instances and future time instances,
respectively. ‘Utility', for [t]i, is framed by apostrophes because it
is conjectural whether 4 person gets satisfaction or not after the
event, b; i.e., the "new" B. 1f the effect of b is disutility then the
'next' b might be a reaction that may (subjectively) alleviate the
disutility of the just experienced b. Therefore, due to Time's Arrow,
we cannout know for certain the effect of our b's - however, learning
helps to restrict the incidence of disutilities. 1In essence, then, Ub
is always positive or neutral while UB may be negative or positive or
neutral. "r.t." (relative to) in TT is an intermecdiary phase, replacing
the deterministic symbols, > and =, which gives TT a relativistic, sub-
jective, structure - the human being subjectively uses past utilities
{(or disutilities) of B actions to ascertain whether a future choice of
action, b, will hopefully give samilar, or more, utility.

Given this explication of TT, it is proposed that TT be called a

temporal, relative choice theory. Further, it could be said to be a

positive theory in flux: a theory which claim's to Gescrive the human




18

world as it continues to be (c.f. an atemporal positive theory which

"claims to describe the world as it is," and an atemporal normative
theory which "claims :¢ describe the world as it ought to be";
Gregoxry, 1978, P. 64). ‘The theory, to be somehow 'truthful', is carried
"around” with us during our waking hours; it paints a picture of what
humans do and vhat they think when they do. TT is essentially a learning
model and Markovian in nature. It could be thought of as an expected
utility model.

To put TT into perspective, it is necessary to say here that the
time "intervals" are temporally flexible, i.e., they can be as near to
a zero interval, or as far from a zero interval, as one continues to
think, giver thit the thinker envisages a level of resolution at which
the action of choice is considered. For example, B way be a previous
grocery trip on the o date, and b may be the next grocery trip at an, as
vet, undetermined date, a. Or, B may be the act of choosing a brand of
soap powder on a shopping trip, and b may be changing the brand of soap
powder, after B has been experienced, during the same chopping trip.
Due to the flexibility of actions over time, "last minute" choices could
refute a theoretically 'viable' deterministic model - it is this
psychological (idiosyncratic?) level of thinking that constitutes human
"error": the stochastic component of life.

TT may rualify as a viable hypothesis due to its "generality" and
Yconservatism" (Qui.e and Ullian, 1978). It is "general" because of
its wide-reaching exemplification of human reality, and "conservative"
because it is guite hare of extraneous variable articulations that try
to unrealistically wircr realaty. ¢uiane and Lllian consider these two

"virtues" necessary for a hypothesis to be successful. [t is considered
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that the choice theory should also be "virtuous"” - these "virtues",
that are considered essential to a workable hypothesis, are “simplicity",
"modesty" and "refutability" (Quine and Ullian, 1978). TT is a theoretic-
al domain which cncompasses a broad spectrum of hehaviours - however,
validation of T ig difficult as longitudinal data sets must be of a
substantial temporal length so as to euncompass evolving behaviour.

To conclude this explication of TT, it 1is deemed that TT, as a

theoretical statement of relative consumer utility over time, is both

temporally discontinuous and asymptotically invariant. “Temporally
discontinuous" because if shopping implies traversing space to procure
(by money exchange, bartering, or other means) food staples and/or
durable non-grocery goods, then people with vegetable plots or with a
ready supply of wood nay forgo a "normal" shopping trip when a desire for
tomatoes or timber, for example, come about. "Asymptotically invariant",
or approaching uniformity, as not all people (excluding very young
children} "shop" e.y. drifters, beggars, unemployed all may live off
restaurant leftovers, or out of garbage cans. Thus, TT cannot be said

to be upplicable every time a good is desired, but the anomalies are very
few and far between and would not adversely affect empirical research

of urban system regularity. Moreover, TT is conuidered to be a priori
asymptotically invariant as the "a priori" takes into account the
temporal uncertainty of the shopper and the modeller, hopefully nullify-
ing a modeller's "conceit" about the way people think - the following
diagram gives a hypothetical sketch of learning via evolving relativis-—

tic utility wmechanisms:
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Number of Trips (c.f. Burnett,1973)

This figure indicates that individuals learn quickly about their
shopping environments, the "quickness" being a function of the number
of trips undertukin. 4dhus, given a relatively stable environment,
"error" (or incidence of disutility) decreases at a decreasing rate.
However, the "second derivative" is not, in reality, continuous but is
beset with "noise" i.e.,

- B bt e o——— — Wt —— s et ot st

utility ¢ maximisation

maintenance //f/h

The contention made here, that evolving behaviour is a function
of increasing knowledge about one's shopping environment so as to
minimise the likelihood of disutility, is consistent with the viewpoints

of Burnett (1973) and Golledge (1967).

3.1.1 Clarification of TT

How does TT answer the question: why do we shop, per se? The
question concerns a within-person, mind thing - the mechanism which
triggers learned desires for physical (and mental) sustenance. It is
debatable whether instinct can be "triggered" by desire, but it would
seem ludicrous to say that we inherit an "instinct" to shop - rather,
the way we shop is culturally determined, but the desire to eat would

~

seem intrinsically tied in with a fundamental animal, life-force.
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Be this as it may, the answer provided by TP states why we process
information before, during and after shopping trips. Bettman (1979),
by delving into the psychological aspects of shopping, empirically
"supports" TT by looking at the shopping-~related outcomes and/or hopes
of the individual. To clarify the statements regarding the comprehens-
ibilivy of TT, various shopping "scenarios" given by Bettman (1979) are
now analysed via TT'. Fach "scenario" is first stated in full - then

analysed.

Cho{ge’Scenario 1

"Jane Jones notes that she has used up a jar of mayonnaise. She
puts mayonnaise on her shopping list. She has bought a particular brand
for a long time and intends tou buy that same brand again when she goes
shopping again."

(Bettman, 1979, P. 14)

Analysis of 'Choice Scenario 1', via TT

Three time intervals are implied - a tripartiate time span could be
envisaged after Jane hus written 'mayonnaise” on her shopping list, i.e.,
o
]

- [¢]
U [t]0 r.t. UBZ lt]a r.t. UBl[t v

’
where, from right to left (progressive time),
[t]z is the interval of time w.thin which Jane notices she has
run out of mayonnaise,
is the "noticiug" of above: a thought,
[t]g is the interval of time between a past a time and the
experienced present, o within which Jane writes "mayon-
naise" on her shopping list,

B is the intended (ur preferred) "action" (i.e. writing) of

o

choosing to buy the same brand of mayonnaise,



a . . . . .
{c] is an indelLerminant futurze interval of time betwew. the
experienced present, o, and a future time, a.

b is the potential choice of the same brand of mayonnaise.

Comments: because the shopping trip is an intended trip at to'
then a possibilistic element creeps into the choice of the same brand
of mayonnaise. Jane will buy this same brand of mayonnaise, that she
kiiows to be "good", given the temporal stability of the known shopping
environment between to and ta i.e. [t]g. 1t is a possibility - not a
certainty. Jane will strive to maintain her experienced utilities by
shopping at a time when she hopes, to a certain degree, that the parti-
cular shop is open and whi.h is more than likely to contain the desired
brand of mayonnaise. The success of the intended trip could be couched
in a subjective probabilistic framework by Jane herself calculating the
number of times the polential choice has been chosen. Usually this
probability will approach one as grocery outlets are customarily well-
stocked with foodstuffs during normal economic conditions i.e., no
strikes, acvcidents, etc., and thus it is highly probable that Jane will
be able to procure the same brand of mayonnaise during [t]i.

Three distinct behaviours have been related via a relativistic
utility theory. Now, is Jane subjectively maximising or subjectively
maintaining her utilities over time, i.e., is this brand of mayonnaise,
which has been bought for a long time, associated with novelty or
mundaneness. I deem that Jane is maintaining her utilities as learned
behaviour has got her to a stage whereby her actions become almost
reflexive - she has got roow in her mind for other thoughts and the
choices in this scenario are almost reflexive and mundane, certainly

not inspirational or stressful. However, it could be argued that her
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manifest actions are maximising - actions which "maximise" the incidence
of procuring the desired good.

The next scenario has a mizture of maintenance and maximisation of
temporal utilities in that learned choices are interspersed over time
with new unlearned choices. However, the novelty of new choices may
induce within-person stress - to alleviate this "stress" it is shown
that analogies to past behaviour are used in the new choice situation.
Thus, even though new environments may induce new choice decisions, the
'new' choices of action are deemed to be quasi-~learned decisions. The
person hopefully maximises the utility of these psychologically based
choices of action; but, due to the confidence in the more mundane things
ol 1ife, like buying the same brand of mayonnaise, he/she subjectively

maintains the utility of these more mundane choices of action.

Choice Scenario 2*

"Jerry Baker and his family have just moved to a new home and the
family needs to purchase a washing machine. §Since they will be moving
into the house from their aparwwent in a few weeks, they must make a
decision fairly quickly. Jerry and his wife have never purchased a
washing machine bef. ra. They discuss the features desired, particularly
the cycles available and color. Since Jerry approaches most choices
with a great deal of thoroughness and prides himself on his ability to
get the "best" brand at the best price, he decides to get some informa-
tion about washing machines. ile remembers that a friend, John Haskell,
has recently purchased a washing machine, and also recalls that a recent
Consumer Reports issue rated washing machines. Since the Counsumer

Reports issues are stored in the basement and he is upstairs, he decides

*Bettmun's (1979) "chcice scenario 3%.
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to first call his friend. John is not there when he calls, so he leaves
a message and goes downstairs and finds the Consumer Reports issue
instead. He is reading the article when Johu calls him back. They
discuss John's experience with his choice and also stores where dis-
counts are available. 1In particular, John tells Jerry about two retailers
who offer substantial diicounts. Jurry returns to the Consumer Reports
and spends a good deal of time looking at the table in the article which
summarizes the Lrands and their features. He decides *hat one brand
looks best, based upon rough criteria about prices, service record and
water usage. He shows this brand to Mary, who notices that the tub size
is relatively small, which would lead to more washes. This feature leads
them to reject this brand. Jerry then shows Mary another brand that he
had felt looked good, and they decide ou that brand.

Jerry now shifts to finding the brand they have chosen at the best
price. He knows from previous experience that one discount store has
very good prices and he has round two other possible sources from his
call to John Haskell. He calls these two and finds that one does not
carry the brand he and his wife have chosen. He writes down the price
and warranty terms for the other retailer. He and his wife now go to
the discount store and see that their price is slightly more than that
of the other retailer. They are about to leave when his wife notices
that this store oifers a two-year warranty in contrast to the one-year
warranty offered by the other retailer. They decide to pay slightly
more to get the longer warranty and order the machine from the discount
store.”

(Bettman, 1979, PP. 14/15)



ro
(3]

Analysis of Choice Scenario 2 via TT

The elongated time span implied py this scenario could be abbrevia-
ted into a multi-temporal TT:

subjectively maximise Ui[t]z r.t. Uj[tJZ , J=1,2--,n.

or 3
maintain
whare i = purchase of washing machine,

a = perceived time, when washing machine arrives at Jerry's
new home.

o = present time, when Jerry and Mary decide to order
washing machiue.

j=1: Mary's observation of a 2-year warranty.

i=2: Jerry and Mary go to Discount Store to “compare"
prices.

J=3: Jerry's phone calls to the "two possible sources"
alud.d to by John.

;=n: Jerry and Mary Kknc.. they need a washing machin: for
their new house.

aj: are the times at which the jth action of choice was

propa-ated.

Comment: not only is the relativistic temporal theory "general” in
its application to life situations, but also the theory is "flexible"
regarding relativistic eaxperiences over time. In the above scenario,
Ui[tlz could be related to j=% or j=n; i.e., actions over time do not
necessarily have to be seqguential as the mind can th.nk of prospective
events ahead »f the next "event'"; further, it is considered that actions

of choice are impossible tou be consciously ordered sequentially due to

constantly changind environments. However, for Jerry and Mary's case,



their collective actions will ultimately lead to the purchase of a
washing machine. Also, once adgain, it is a matter of debate whether
Jerry and Mary are maintaining Ui r.t. Uj over time (e.g. learning from
past experiences tnat "driving" to the Discount Store offers “cheapest"
form of transport available) or maximising Uir.t.Uj over time (e.qg.
Jerry's careful preanalysis of many avenues of source material regarding
washing machines).

Aside: Joseph and Sumption (1979) give an example which illustrates
the universality of TT; they cite the phenomena of "large queues which
torm in tie Joviet Uniou wherever durable consumer goods are on offer
suggest that the preferences of reasonably well-educated consumers are
much the same the world over." Jerry and Mary, it is envisaged, would
still desire a washing machine, whether they lived in Donetsk or
Baltimore. One modification which leads to the deeper issues of truth
and goodness is the substitution of "well-educated" by "intrinsically
selfish”. Rut this human trait is one that cannot be dissected in this

thesis.

3.1.2 Concluding Commerits

The a.alyses and comment: of these two scenarios by Bettman (1979)
raise several points regarding consumer behaviour.

At a most fundamental lével, we shop because we don't want to
starve (excluding subsistence farmers, nomads, gatherers, etc.) - at a
less life-aund-death level of resolution, we shop, not to alleviate
hunger, but to acquire matesrial! possessions for ulterior purposes; e.g.,
status acquigition. Therefore, it is envisaged that the "shopping”

trip is intrinsically bi-partiate, but the difference between "grocery"
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and "non-grozery" guods is becomirg obscured in our consumer-duminated
society. The grocery trip is essential for our physical well-being,

but because of a surplus value-embedded culture, food has a relatively

low priority - even a mundaneness - about it; and the non-grocery trip

is "egsential" for our mental well-being. The temporal, relative choice
theory, 'I'T, should therefore be bipartitioned for the shopping trip into
(a) utilities relating to foodstuffs e.g., subjective maintenance utility
for well-off consumers; (b) utilities relating to non-essential foodstuffs
and "essential" non-foodstuffs e.g., subjective maximisation utility for
well-off consumers or a 'rare treat' for poor consumers. This second

category, (b), includes transitional shopring trips (e.g. procurement of

fast-foods, beer or vxotic foodstuffs) which Guy (1976) accommodates as
a distinct cateqgory in a three-level classification of shopping trip
types. Table 3.1 gives this "classification". Thus, TT has an embedded
hierarchial utility structure - at each level a household or individual
wounld have different perceived pursuits of happiness relative to a given
shopping trip; differentcials in tastes, ideas, information processing,
status and available surplus income would seem to affect shopping choices
of action over time - this thesis contends that human euadeavours continue
to follow TT's "example”: a simple attainment of “"more" utility over
time - thie "steady-state” dream - with or without complex viable camouflag-
ing "noises".
In ¢ssence, the preceding rather detailed exposition to the
explanation of consumer behaviour leads to the following denouements:
(i) that people regard the grocery shopping trip in terms of
maintaining potential or derived utility, depending on exper-
ienced grocery trips. They have time to heuristically evolve

habitu.:l, utility maintenance behaviour.
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TaBLi 3.1

CLASSIFICATION OF SHOPPING TRIP TYPES

ACCORDING TO STORE FUNCTI1ON

Accessibility Functions

GROCERY

FAST FOOD, GAS, STATIONERY
BEER

HATRDRESSING

Internediate Functions

HOUSEHOLD APPLIANCES

CAR REPAIRS

BANK1NG, FINANCIAL SERVICES
SPORTING EQUIPMENT

CLOTHES
APPL{ANCES
FURNITURE
JEWELLERY

CAR FURCHASES

BAdapted from Guy

(197())



29

(i1) that people regard the non-grocery shopping trip, with the
n table exception of transitional shopping trips, in terms
of maximising potential and derived utility due to inexper-
ience in particular non-grocery trips. People have relatively
little time, compared to grocery shopping, in which to
heuristically evolve habitual utility maintenance behaviour
in the procurement of high-value goods. However, the
transitional non-grovery goods, e.y., beer, toothpaste and
exotic fouods, are also "transitional" between maintenance
and maximisation of utility - thus, TT is socia--economic
specific in that utility maintenance for upper income people
may be utility maximisation for lower income people.

(111) A general, albeit indirect, theme regarding people's thoughts
and acti.ns is exhipited by the choice scenarios: as TT
can't explicitly say why people shop where they shop, then TT
can only be considered a simple, albeit clear, theory of
people's thouglits upon potential, given past, actions. If
an action at to is a function of thoughts at ta’ then TT
is a theoretical domain containing a realistic explaaation
of consumer overt hehaviour - the areal generalisations.

1he next section presents facts of a1 shopping environment for a
North American city, Ham.ltor.. These observed facts, together with the
aspatial theory, TT, lead to statements of areal generalisations associated

with grocery «nd non-grocery trips.

3.2 Description of the Spatial Context of a Shopping Environment:

The Casq‘pf Hamilton, Ontario

Whereas the previous section looked at within-person desires for
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utility from shopping, it is encumbent on this section to say something
about the enviroument iu which a sample population shops. The "sample
population” is a group of people who participated in a survey conducted
by the Geography Departwent, McMaster University, of intraurban trip
movements for Hamilton, Ontario during May, 1978 - the resultant two-week
longitudinal data set forms the basis for a description of shopping move-
ments given in the next chapter. This section describes the location of
the sample population and the location of retail outletrs, i.e., the
actors which enable the manifestation of the interactive shopping trip.

Despite the blurring of the grocéry/non-grocery dichotomy, a reason-
able classification of shopping goods, used to delineate trip purpose, is
given in Table 3.1, which is extracted from Guy (1976). Whether this
classification is adequale or 'inadequate is indirectly clarified when
G is testced. Given this delimitation of trip purpose, and noting that
trips take place between zone centroids and neighbourhood retail outlets
(Figure 3.1 gives a spatial delimitation of Hamilton), then a neighbour-
hood is defined to huve a retail outlet, Si' if a household adult member,
i, (anyone older than 15 years of age), shops in that neighbourhood for
grocery and/ .r non-grocery goods. By doing this; for the whole sample
population, comprising an average of 40 households per zone, then an
approximate composite picture of Hamilton's retail structure, ; Si' is
obtained. This "pictuve" is shown for both home-based trips (trips
originating from home) and for work-based trips (trips originating from
work), in Figures 3.2 and 3.3 respectively.

The data exhibit broad aggregute pictures of where the sampled
population si. pped during the survey period, i1he description of which is
the purpose of this section. So, as ? Si is the sum of shopping neighbour-

i
hood desti.ations visited by each household i during the survey period,
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Figure 3.1 A Spatial Delimitation of Hamilton, Ontario
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[t]o' then Fiyure 3.2 gives Si for home-based grocery and non-grocery
i
trips, and Figure 3.3 givers & Si for work-Lased ginuery and non-yrocery
i
trips. The uneighbourhoods with both grocery and non-grocery outlets

inply shopping centres, which provide a multipurpose, uni-neighbourhood
stop for shoppers. It could be inferred from ? Si that the retail facility
structure for Hamilton, S, is approximated by ; Si (home-based grocery
and .on-grocery) U § Si (work~based grocery an; noi-grocery). If this is

i
so, then the spatial retail composition for Hamilton is an asymmetrical
T-structure closely following the Main/King cast-west arteries and the .
James St. north-south artery, with ample filling under the "armpits".

From Table 3.1 and Figures 3.2 and 3.3, it could be concluded that

grocery outlets, offering essentially similar conveniencs goods, are

spatially ubiquitous, while non-grocery outlets, even though aggregatively

ubiquitous, are actually spatially localised (sometimes i1 agglomerations)

due to the wide variety of ygoods oficred. However, the non-grocery cate-
gory contains some goods and services, e.g. drug stores, shoe shops,
barbers, etc. winich could be said to be located throughout the city -
consumers may visit these shops habitually every week or may only visit
them evcry month; moreover, a consumer may habitually visit the same
outlet or "shop arcund"”, Tt is «lear that the boundary between grocery

and non-grocery trips is transitional - not abrupt.

3.2.1 Trip Frequency and Spatial Structure
The picture of grocery t:ip and high value non-grocery trip utility

difierentials as espoused in Section 3.1 is reinforced by the description

N

of the retail structure of flamilton, Ontario. Grocery utility maintenance

>

is associated with grocery outlet ubiquity, while non-grocery utility '

..

maximisation is associated with high value, durable, non-grocery outlet

localised agglomerations. Further, TT attempts to give a temporal context

v w St x
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to individual decision making, while‘\(;S gives a gpatial context in

which individual decision-making evolves. Golledge (1967, 1969), real-
ised that the perception of g is not static, but evolves - Figure 3.4
gives such a temporal meaning to S in which the asymptote is S, il.e.,
the complete retail structure. Table 3.2 gives a two-by-two classifica-
tion of trip type - the hypotheses of "class" and "trip frequency"
reflect the hypothesis of shopping trip purpose type in Table 3.1. The
following section gives general statements which take into account

these hypotheses.

o i e —— ——— ngecs

tn
j
|
|
!

%S,
i

Number of Trips
(c.f. Golledge, 1967, 1969)

Figure 3.4 B Simple Picture of Evolving
spatial Knowledge

The next section presents a set of areal shcpping generalisations,
G. These generalisations are spatial hypotheses of shopping destination

choice behaviour.

3.3 A Set of Areal Generalisations of Intraurban Grocery and Non-

Grocery Trip Behaviour:. G

To restrict ambiguity, the shopping trip types referred to in thisg
section are now defined. Trip purpose is delineated into grocery and
non-grocery categories. Trip origins are signified by the activity,
either residiny at home or working at pluace of emanation. Given these

presumptions, then the followiny definitions describe the trip flows that



TABLE 3.2 A TWO-BY-TWO CLASSIFICA{'ION

36

OF SHOPPINC TRIP TYPES

Hypothesised Trip Frequency

*ﬁough£~frequently

Bought infrequently

w o » ot O

4]

Homogeneous

Groceries

Fast Food, Beer
Liquor, Stationery

Inhomogenecus

Sporting Goods

Hobby equipment
Garden supplies
kecords

Clothes
Appliances
Furniture
Jewellery
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are aunalyzed in the following section:
Definition 1: A trip is a temporal set of space traversals
between a zone of origin and a neighbourhood
ol destinatjcn.l
Definition 2: A single-stop, single-purpose trip involves a
one-~stop trip for a single purpose, thence a
return home.

Thus, the empirical study ot single-stop, single-purpose trips
involves a two-~way cross-stratification of trip types as a function of
trip origin and trip purpose, given that Definitions 1 and 2 delineate
physical trip entities (i.e., realistic, bounded, shopping trip flows).
Unless otherwise stated, the areal genceralisations allude to single-stop,
single -purpose trips. Multistop, multipurpose shopping trips are quali-
tatively discussed in the next chapter,
where

The dareal generalisations offored, G G G and G‘

21° T2z’ 731 27

G is a home-based grocery generalisation, G2 is a work-based grocery

21

>
generalisation, G3i is a howe-based non~grocery genevalisation, and 332
is a work-based non-grocery generalisation, are relatively brief in con-
text, as it is deemod people view the single-stop, single-purpose shopping
trip as a function of one, or a fow, dosinant variables, "variables"
mirroring spatial - remporil constraints on individual data assimilation
(c.f. Hggexstrand, 1970). Human error may result when people have incomplete

information regarding the shopping environment, and so the max-min general-

izations, even though applicable to many shoppers, are sometimes falgified

by individual 'ncise' - idiosyncratic bchaviour. A subjective modification

1 . . L .
For huamillton, the study area is delimitated into 14 zones and
120 neighbourhoods.
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of the generalisations hopefully aids in nullifying deterministic over-
tones, which may accrue when statements are couched in the rigid frame-
work of Economic Man.

all are predicated upon

The generalisations G G..:. G and G

21" 722 31 32

gs given TT; each geueralisation "spataialises™ TT given gs, i.e.,
relative temporal utility maintenance and maximising behaviour is con-
sidered a function of where shops are perceived to be located and depending
on the value placed upon a good, the consumer then chooses a destination
that hopefully gives the desired utility level. It is shown in each of
the following areal generalisations how a knowledge of the spatial con-
text in which TT "ope«rates" can lead to concise statements of consumer
behaviour.

It is noted here that G is couched in a spatial-temporal guise -
a “"quise" explicitly proposed by Hggerstrand {1970) to try and give
geography a wholeness which was missing in prior theoretical work on

human behaviour (c.f. Greagory, 19738).

G21: A home-based grocery generallisation

Given: the grocery environment for most Western citics is one of
relatively ubiquitous shopping centres, or subcentres, located in the
suburbs, offering essentially the same types of grocery goods over long
hours of opening. Also, if it is (realistically) assumed from TT that
consumers ould rather spend less time than more time doing the grocery
shopping trij., i.e., maintaining utility derived from habitual behaviour
within a very well known shopping environment, then a home-based grocery
dgeneralisation could be the following:

G,,: each individual consumer (household, individual) subjectively

21

minimizes transport costs by patronizing the perceived
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nearest grocery outlet or a grocery outlet in the same
propingquitous shopping centre over time.
For people who shop in shopping centres, the theoretically near-
est destination - a sk .p - may not be chosen, but rather a shop located
in the nearest shopping centre. Thus, a hiermawhy of destination choices

is envisaged by G firstly, a macro-shopping centre choice and

21°
secondly, a micro-individual store choice. (Note: The two-stage process
is an empirical elaboration and dves not relate directly to TT).
Fotheringham (1980) made a similar conclusion: that destination choice

is initially influenced by perceived environmental macro-structure and
given a regional destination choice, it is then influenced by individual
preferences for particular micro-locations within the regional destina-
tion choice. However, Fotheringham (1980) analyzed interregional airline
travel while this thesis deals at an intraregional scale -~ however,

scale differences are considered to not hinder the preceding corollary.
Moreover, it could be envisaged that an individual has maximum “thresholds"
of transport cost endurance, below which a set of near destinations all
have sone likelihood of being chosen - and where the set of destinations
are located in nearby shoppiné centres. Above the (subjective)} cost
"threshold", no grocery destinations ocutside the nearby, or nearest,
shopping centre would be chosen. However, given that consumers are satis-—
fied if each grocery shopping trip vields similar utilities to previous
trips, via TT, and that most grocery outlets offer essentially the same
tyres of grocery good, then the "set of destinations" are deemed to be
very small - possibly one or two supermarkets for example.

To conclude, people on the whole choose a nearby grocery outlet

locuted in a nearest shopping centre - given that the trip is home-based.
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It is noted here, however, that a nearby grocery outlet may be a corner
store, in which case the choice decision is not two-stage. On the
whole, though, grocery outlets are located in shopping centres. (c.f.

Guy, 1976), as witnessed by the demise of corner stores.

G22: A work-based grocery gencvralisation

Assuming the gi for the work-based trip is slightly larger than,
or egual to, the Ei for home-based grocery trips, then it seems that
workers can either choose nearby-to-work destinations or nearby-to-home
destinations. Moreover, if the individual is particularly observant
during the journey-to-work, then an outlet anywhere along the chosen
route could be chosen for grocery purchasing after work. However, con-
siderations of good perishability and a khnowledge of previously frequent-—
ed (.ocery outlets may constrain the grocery destination choice set to
those outlets propingquitous to home. This hypothesis accords with
Classical Location Theory.

As many grocery goods have relatively low perishability thresholds,
i.e., goods that interact detrimentally with the environment - for
example, milk kept in a car may sour quite easily - and given a usually
good rapport with local-to-home grocery store owners, then the above
hypothesis could b¢ expanded into a work-based grocery generalisation:

G each ind:vidual consumer (a worker) chooses a propinquitous-

22°
to-home grocery outlet, given that the worker would rather
have "fresher" groceries than "dete: iorated" groceries, and
that he/she would prefer to deal with krown grocery outlet
proprietors, rather than experiment with other, unknown,
outlets.

That destination is chosen which gives a satistactory level of

utility to the consumer, who decides whether the acquired utility is
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"sufficient” relative to past shopping trips. G22 is thus a variant

of G21 in that similar destinations may be chusen on the work-based

trip as thouse chosen on the home-based trip - so, destinations chosen
for home-based trips may predetermine the destinations chosen during
work-based trips. G01 and 62? may seem "only" common sense statements,

but human decisicn making tor grocery destination choice may indeed be

as straightforward as tue generalisations infer.

G31: A home-based non-grocery generalisation

The non-grocery trip is complex to analyse as the trip can be
associated either with atility maximisation from a bigh value purchase,
such as a T.V., or with utility maintehance from a low value purchase,
such as toothpaste. For the former, inertia-of-habitual behaviour is
not applicable as this type of trip is undertaken irregularly both in
time and over space. Also, much more pre-shopping search (scanning
newspapers, journuals, etc., and interhuman communication) and within-
shopping search, which agglomcerations take advantage of, are usually
associated with this type of non~-grocery trip. The low value non-grocery
trip, in contrast, is similar to a grocery trip in that habitual behaviour
can evolve due to the reqular occurrence of these trips. Taking these
thoughts into consideration, then a home-based non-grocery generslisation
could be the followinsg:

G31: For high value non-grocery trips, each individual consumer
{houschold, individual) maximises trip utility by choosing
retail outlets, which have been usually pre-searched for,
located in spatially localised agglomerations. For low
value non-grocery trips, each individual consumer (house-

hold, individual) maintains trip utility over time by



patronizing retail outlets in a propinquitous shopping
centre.

To conclude, & nearby non-grocery outlet, which offers a low value
desired good, is chosen whi.e any non-grocery outlet, which offers a
desired high value good, is searched for over relatively lenythy time
periods. In all cases, a non-grocery outlet is chosen which will hope-

fully give the desired utility to the consumer.

632: A work-based non-grocery generalisation

Much the same could be said of G32 that has been said for G31.

However, G32 may be influenced by th« locational inflexibility of both
home-and swrk-~places (c.f. G22), and so less time may be available for
extensive search for high value goods - conversely, enough time is
usually available for low value purchases. Also, decisions made at home
at a previous time reriod may mean that a worker has compiled a set of
possible destinations to go to after work - this method of destination
choice would seem to minimize the temporal constraint somewhat. Taking
these thoughts into congidexration, then a work-based non-grocery general-
isation could be the foilowing:

G For high value noun-frocery goods, each individual consumer

32°
(worker) maximiges trip utility by patronizing retail
outlets, which have bLeen usually pre-searched for, located
in spatially localised agglomerations. For low vilue non-
grocery gocds, each individual consumer (worker) maintains
trip utility over time by patronizing retail outlets in a
propinquitous—to~home shopping centre.

Thus, G32 = G22: high value non-grocery trips arz minimally spat-

ially constrained - any retail outlet in a city has some likelihood of
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being patronized. Low value non-grocery trips are quasi-grocery trips
in that time is available for habitual behaviour to evolve - as the
shoppsng centre nearest to home is used for home-bas~d low value non-
grocery purchases, then shoups in this shopping centre have a'greater

likelaihood of being chosen than outlets in other shopping centres.

3.4 Conclusion

The aspatial, psychological theory of consumer behaviour attempts
to give a temporal guise to individual decvision making; decisions are
usually not made in isolation cach time a trip is undertaken, such
"decisions" being made relative to imperfect iunformation of the shopping
environment together with a knowledge of previous shopping experiences.
Therefore, people ar¢ subjective utillLy miximisers, or maintainers, over
time and as evidenced by the areal generalisations, the means of achiev~
ing satisfaction differ between trip purpose and trip frequency (see
Table 3.2).

A criticism that could be aimed at the areal generalisations pro-
posed in this chapter 1s that they are "too simple" - that something
more conceptually esoteric is called for. In answer to this relevant
criticism, it is considered that to try and formulate a law or general-
isation, one must be careful not to embellish the law or generalisation
with excessive empir.cal articulations applicable to a particular couantry,
region or area - the law or generalisation, however, can be sped ific to
all countries, regions or areas that exhibit gsimilar physical, social
and cultural environments.

The next chapter gives a description of an observed shopping event.



CHAPTER 4
EMPIRICAL TESTS OF THE AREAL GENERALISATIONS

This chapter describes E, a picture of where a sample population
shops for grocery and non-grocery goods. It is most necessary to note
here that the tempnral relative choice theory cannot be validated by E
as E is a 'steady-state' data set in which evolving behaviour is not
encapsulated - the data set is thus 'located' near S in figure 3.4.
Relevant data comprised home-based grocery tirips, home-based non-grocery
trips, work-hased yrocery trips, and work-based non-grocery trips; the
"trips" being classified by the main purpose at the first stop. These
four trip types correspond to the subject matter of the areal shopping
generalisations - G. A few relevant statistics elucidate the data:
Figure 4.1 indicates that home-based, single-stop trips predominate over
home-based multi- stop trips; 72% of all home-based grocery trips and 52%
of all home-based non-grocery trips were single stop. Work-based shop-
ping (grocery and non-grocery) trips only accounted for 2% of all trips.
The data were pruned by omitting non-autc trips; this was done as it is
thought that the structural differences between auto and non-auto trans-
port systems create differing mobility constraints (c.f. Burns, 1979),
which in turn affect destination choice. Household:s were also constrained
to one-trip frequencies per destination for the two-weck sample period
i.e., the data only comprise destinations where people shop, not how
many times (»1) they visit a destination - this was done to enable the
(atemporal) multinomial logit model of destination choice to have meaning-
ful results. Trips were made Ly adult (15 years) members of any sampled
household (where o 14-zone areally stratified sampling schema derived an

average of 40 househocs per zone). The next section describes the

A4
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shopping events for Hamilton.

4.1 Description of the Observed Shoyping Event: E

To facilitate elucidation of E, E is mapped. Figures 4.2 and 4.3

. G NG
give the frequency of home-based grocery (H) and non-grocery (H )
trips, respectively, for three selected zones (zones 4, 8 and 10). It

- . . G .

can be observed from Figure 4.2 that destinations for most H™ trips are
to within-zone of origin or contiguous~to-zone of origin neighbourhoods.

. Y . NG . .
Figure 4.3 indicates that H trips are more spatially diverse for a

. . NG , . .
given zone, but in which many H destinations are located in the same
neighbourhoods used to purchase grocecies. This fact implies propin-
quitous shopping centre patronisation for the purchase of convenience
goods - both grocery (food staples) and non-grocery (toothpaste, dry
cleaning, fast foods, etc.). High value, comparison, non-grocery trips
occurred very discontinuously during the survey - this is one reason
why Figure 4.3 looks similar to Figure 4.2; the other reason is that
high value non-grocery trips usually involve multistop search behaviour,
which is not mapped. Figures 4.4 (a, b, ¢) and 4.5 (a, b, c) give the

. . G NG

destinations for work-based ygrocexry (W ) and non-grocery ) trips,
respectively, for one zone per tigure; this made explicaction of work-
based trip flows easier to portray. It can be observed from fiqures
4.4 (a, b, c) that destinations for WC trips are to within-home of zonal
residence, or contiguous-to-home of zonal residence, neighbourhoods.

. ) . . NG . . .
Figures 4.5 (a, b, ¢) indicate that W trips are more spatially diverse

U . . . . .

compared to W trips, with more destinations per household being patron-
ised over the two-week turvey period. One reason why there a: : more

NG . G . . .
W trips than W~ trips is that home-based grocery trips may take care

of most of a household's weekly fo.d requirements, thus alleviating the
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necessity of a work-based consumexr to shop for groceries. Conversely,
non-grocery goods, usually of low relative value, e.g., stationery,
fast foods, hardware, etc., may be procured each day as the need arises
- the total number of wNG trips is thus usually larger than the total
number of wG trips, given trip is sinqgle-stop.

To reiterate, single-:iitop grocery trips, whether home-based or
work-based, are to destinations spatially propingquitous to home and
where individual destination. may be highly frequented by many house-~
holds. These observed grocery events'suypuxt the view that people's
spatial perceptions are more exhaustive for areas contiquous tc home,
and more aggregute (ur tncomplete) as distance frum home iucreases
(c.f. Adler and Ben-akiva, 1476, P. 1l4i). Single-stop non-grocery trips,
whether home-pas:»d or work-based, tend to be more spatially diverse with
low frequency levels for most outlets due to the spatial variety of
these outlets. These trips, especially for low value goods, may be to
degtinations similar in location to grocery destinations, indicating
patronisation of familiar shopping centres - even though the same shop-
ping centre may be chosen for buth grocery and non-grocery purchases,
different stores are usually chosen.

The preceding facts are for three zones - however, they are "average"
facts as all the other zones1 exhibit similar 'observed shopping events',
as can b. seen in Table 4.1. Except for zones 1 and 12, which have
relatively few grocery outlets, all other zcones are well served by a
fairly ubiquitous number of grocery shups. Zones 3, 4 and 11 have an
accentuated proportion of people who shop within their zone-of-residence,
suggestion that regional shopping centres can create an enclosed market

area of reqgular customers. Other zones have a relatively equal proportion

1 .. . s
With the pcsible exception of Zone 12.



Trip Freguency as % of Total Trips

Zone Within Zone-cf-Residence Trips Contlg?ous to a9ne—of— Other Trips
Residence Trips
1 11.53 17.65 33.34 0.00 69.23 52,94 66.66 50.00 19.24 29.41 0.00 50.00
2 22.85 5.00 18.18 11.11 54.27 90,00 81.82 88.89 22.86 5.00 0.00 0.00
3 90.16 60.0C 38.4¢ 25.00 9.84 24.70 53.85 18.75 .00 15.29 7.69 56.25
4 82.61 55.5¢ 72.73 47 .74 11.60 31.93 27.27 55.56 5.80 12.50 0.00 3.70 AJ
4~ 1
5 51.36 50.84 66 .66 0.00 48.65 45.75 33.34 60.00 c.C02 3.39 0.00 40.00 i
& 57.14 53.34 50.00 14.29 42.86 0.00 0.0C 42.85 .00 46.66 50.00C 42.85
7 54.55 10.20 80.00 37.50 25.46 75.52 20.00 50.00 20.01 14.28 0.00 12.50
8 68.97 69.84 75.00 33.34 6.90 7.94 25.00 0.00 24.14 22.21 0.00 66.66
9 62.51 28.93 50.00 9.10 37.50 59.12 50.00 81.82 0.00 11.95 0.00 9.1C
10 47.37 65.22 50.00 40.00 52.63 28.99 25.00 46.67 0.00 5.7 25.00 13.33
11 85.94 33.00 40.00 16.67 7.05 50.00 40.00 55.56 7.05 17.00 20.00 27.77
12 3.23 2.74 0.00 0.00 62.90 63.01 100.00 66.€7 25.81 34.25 0.00 33.33
13 46.55 20.88 14.29 30.00 46.55 70.33 71.43 10.00 6.90 8.79 14.28 60.00
14 25.40 7.00 61.54 10.53 71.43 61.00 38.4%6 42.11 3.17 32.00 0.00 47.36
Trip
Type HBG HBNG WBG WEBNG HBG HBNG WBG WBNG HBG HBNG WBG WBNG
cR QO Hlm Where: HBG = Home-based Grocery
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of people who either shop within the zone - or contiguous to the
zona-of-residence.

Due to the relatively high incidence of low to medium value non-
grocery goods being purchased by the sampled population, destinations
relatively near to the place of residence were chosen by the sampled
population. Zones 1, 6, 12 and 14 have, however, substantial incidences
of HENG trips to zones external to contiguous zones. Zone 6 has a very
small sample and so its “"proportions” may not be a realistic assessment,
while Zones 1, 12 and 14 are relatively ill-served by ‘'nearby’ non-
grocery outlets.

Generally, trips to areas external to zones contiyuous to the zone-
of-residence were low in incidence during the survey. WBNG trips for
Zones 1, 3, 5, 6, 8, 13 and 14 are exceptions, suggesting that these
types of trips are not constrained by 'nearness-to-home' variables like,
for example, home-~to-shop travel time.

Generally, then, each household exhibits spatial inflexibility for
grocery trips, spatial flexibisity for high value, non-grocery trips,
and a transitional flexibility between these poles for low value non-~
grocery trips.

The observed event, E, is now quantitatively described through the
calibration of a destination choice multinomial logit model based on
the Hamilton trip survey data. A following :ec:tion shows how E can be

explained by the areul generalisations of consumer behaviour.

4.2 A Quantitative BElucidation of @

To further elucidate E a destination choice multinomiat loyit
model is calibrited so as to discern any quartitative distinctions in E.

The maps of trip flows described in section 4.1 are “geographical imagel s]



of the environment", (Muchrcke, 1978, P. 2) and as ‘image' implies
incompleteness, then the calibrated logit model may f£ill in the holes
by discerning, via statistically significant coefficients, variables
that describe how individuals choose destinations. The variables used
were chosen atfter screening both the literature (esp. Domencich and
McFadden, 1975; Adler and Ben-Akiva, 1976; Uorowitz, 1979; O'Kelly,
et.al., 1979) and the grucery flow maps, figures 4.2 and 4.4 (a, b, c).
Only grocery trips are modelled as a relative dearth of "similar" (same
good) non~grocery trips would make non-grocery loyit model results
spurious.

The multinomial logit model of destination choice is predicated
upon a theory of rational choice behaviour, which "asserts that a
decision maker can rank poussible alternatives in order of preference,
and will always chocse froum available alternatives the option which he
considers most desirable, given his tastes «ad the relevant cunstraints
placed on his decisicrn-making, such as his level of incowe or time
availability. Suitably modified to take account of the psychological
phenomena of learning and perception errors, this theory has been used
successfully in analysing and forecasting economic consumer behaviour in
a wide variety of applications, and it forms the foundation of modern
economic analysis" (Domencich and McFadden, 1975, P. 34). It could be
said that this theory could have formed the basis for the explanation
of intraurban consumer behaviour. However, the theory used by Domencich
and McFadden (1¢75 - is static'in nature - learninj and perception are
"errors" to be incorporated into the random utility derived model via a
stochastic component, which is then (unsuitably) Weibull distributed.

Conversely, TT is considered to be intrinsically dynamic in nature,



explicitly incorporating idiosyncratic behaviour ("error"). Also,
there is no reason to believe that consumers can “rank" possible
alternatives every time a trip is made, and so it is deemed that the
ra.dom utility theory of "economic® con:umer behaviour is not a solid
basis for a conceptual theory of (subjectively) rational consumer
behaviour. However, even though the inadequacies of the theoretical
foundation of the multinomial logit model restrict its use as an
explanatory tool, its empirical construction can show how the behaviour
of a randomly chousen consumer can be described by significant variables.
The following sections give variable and model definitions and

model resultss.

4.2.1 Variable Definition and Model Specification

Variable definition and suarces for home-based and work-based
grocery trips are given in Tables 4.2 and 4.3, respectively. The vector
of variables includes a proxy transportation level-of-service variable,
destination descriptor variables, alternative specific constants and
alternative gpecific variables. Given that i is the ith individual and
x the xth shopping alternative, then ttxi' S.i aud a are all generic
variables, i.e. defined for all alternative destinations. ttxi, the
travel time, is extracted from a 120 x 120 intern. ighbourhood impedance
natrix (Webber, 197ub), which was constructed using the Manhattan metric
technique - a technigqie: that presumes that the digtance between two
points in urban space are relative measures of the impedance individuals
experience when travelling between places. Only Rushton, et.al. (1907)
and Webber (1979b) have used this concept in the geographic literature

(c.£. King, 1969, P. 231). Sxi' the number of supermarkets in x,
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TABLE 4.2

VARTARLE DEFINITION AND SPECIFICATION

FOR HOME-BASED GROCERY TRIPS

Name befinition

tt One-way in-vehicle time in minutes
betwern origin and shopping
destinatioca

n 1 af uastination is nearest
shop ping neighhcourhood, O otherwise

53 0, 1 or 2 depending on rhe number
of suapermarkets «b the destination

< 1 if inceme (gross family) exceads
$30,000 and if household chooses
nearest destination, 0 otherwise.

a retail acreage of shopping destin-

ation/total retail acreage of all
shopping destinations

Sources: (i) Webber (1979b);
(ii) RMUWPDD publications;

(i1i) Suivey data, collected and
collated by Geodraphy
pept., McMaster University,
May, 1978.
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TABLE 4.3

VARIABLE DEFINITION AND SPECIFICATION

FOR WORK~BASED GROCERY TR1PS

Name

Definition

tt

1

'
U

ore-way in-vehicle time in minutes
between shopping destination and
place of recidence.

1 if destination is nearest shop-
plug neighbourhiood to place of
rasiaen-e, 0 ctherwise,

¢, 1 nr 2 depending on the number
of waermarkets at the shopping
dest iuation

1 1t incowe (gross family) exceeds
$30,000 and if worker choovses
nearest dastination to home, 0
otngerwese

1atail acreage of shopping destin-
ation/total retail acreage of all
shopping destinacions

Scources: (i) Webber (1879b);
(ii) RMHWL'DD publications;
(1iil) Survey data, collected and
collataed by Geography Dept.,
McMaster university, May, 1978.
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and axi’ the retail acreage of x, are straightforward numbers and

need no further elaboration. nxi’ the 'nearest' shopping alternative

to individual i's neighbourhood of residence, is an alternative

specific constant (dummy variable) and is included in the multinomial

logit model as an attempt to both ratify the flow maps denouement -

that consumers choose n-arest shopping centres - and to account for

the bias towards the ncarest alternative not explained by the generic

variables. It must be noted that this constant can only be used for

those alternatives which are available to all households and are termed

"ranked" alternatives, while "unranked" alternatives are not available

to all households. The .perationalising of this constant for destination

choice modelling, where destination choice sets vary between households,

creates a problem; but, by definition, every household has a '"nearest"

alternative and su n_, Cun dascribe a “ranked" alternative (0O'Kelly,

et.al., 1979). Lastly, Z s is a nearest alternative, income specific

variable, in which the only Jdifference between Z i and n_. is that, it

a nearest alternative is chosen then the income variable will "vary"

according to the income class of the household. This variable tries to

elucidate any biags by higher income classes towards nearest destinations.
All thegse varial.les and constants are expressed as differences in

the logit transformation ot the multinomial logit model:

~

gyk) O v

log xi =

K
b
P . k=

1 (gxk - Vy. (4.1)

Equation (4.1) is referred to as a linear logit model for the household

at locality x (Wrigley, 1976, P. 10) where gxk is the xth observation

A

for the kth explanatory variable, and (O,~~,®K) is a maximum-likelihood
1

estimate for the unknown set of K parameters.



A set of goodness-of-fit statistics are used to test model
performance; these are,

. 2 . e s - . .
(1) p: a quasi-coefficient of determination

2, L)

po= 1 - Loy (4.2)

~

where L(0) maximum likelihood, given O

fi

#

L{0) log likelihood, given é = Q.

it has the property of ;anging from -» to 1 (McFadden, 1973,
P. 121) - it L (éF‘O {tLe extreme case) and L (0)- 1.0, then p2~)l.0
indicating a significuant explanatory model; conversely, as L (6)~>1.0
and L(0)- O, p2'*5~W, indicating a poor explanatory model. However p2
usuatly lies between O arnd 1.0 and L(0O) > L(é) in most cases, i.e., the
L(0) model is the maxiimully noncammittal modei, and is considered the
function most likely to occur, given the modeller's uncertainty about
a set of ohservations, while L\é) usually has "less" likelihood of
occurring due to the greuter improbability of L(é) relative to L(0O).

-

.. 2 . . . .
(ii) ¥, a chi~square statistic, defined as:

W= e2 (L) - L)), (4.3)

which has been shown by vhiel (19469) to be asymptotically distributed
as chi-square with legrees of freedom (df) equal to the number of
parameters. x2 tests the null hypothesis; HG: Q' = 0, where g' is a
vector of parameters.

(iii) Individual cocfiricients are tested for siygnificance by a

t - statistic, given by: ~
Ok (4.4)

t =

ar 0O

var )k

where (var 6)& is the square root of the variance of Ok
and has been shown by Thiel (1969) and McFadden (1968)
to be equal to the kth diagonal element of the inverse

of the second partial devivative of the likelihnod function.
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Choice sets, C i t =1, . X%, __, Y, were defined for each
household 1 by including all those neighbourhoods, t, that were visited
for shopping purposes by any sampled household in household i's zone-
of-residence (c¢.f. Adler and Ben—Akiva, 1976).

The source of these data are a travel diary and questionnaire
conducted in May, 1978 by the Geography Dept., McMaster University,
giving both trip and household characteristic data, and published data,
most of which were published by the Regional Municipality of Hamilton-
Wentworth Planning and u:velopment Department (RMHWPDD). The charact-
eristics of these data ace given in Webber (1979b). Essentially, trip
data were extracted from the travel diary, household data from the
questionnaire, and retarl facaility data from published RMHWDPDD studies

{Webber, 19794L).

4.2.2 Model Results and Discussion
A number of models were calibrated using different combinations
of variables. A notabile feature of all models was the similarity in
their goodness-of-fit statistics. As a conscequenca, the model results
have all the variables described in the previous section - however, it
turned out that the "Lest” model (p2 nearest to 1.0) had all the variables.
For home-based grocaery trips the “"best" (p2 nearest to 1.0)

multinomial logit model is:

P .
log 3= = .003 (tt -tt ) + .536 (n_.-n ) + .328 (S ,-S ) +
yi (6.295) *+ ¥t (3.62¢) X+ ¥Yi (4.51) *+ v
L0069 (2 .-z ) + .018 (a .~a .), V¥
(.204) xi “yi' . (.021) Xxi i Y (4.5)

where numnbiers in brackets are t- statistics and

log xi is the log-odds of choosing neighhourhood x

P i Ly individual 1 given



¢ . =1, =--, x, --, y. Also,

p- = .1; x2 = 161.12; L* (0)= -818; N = 429,
2 . 2 . . 2 . . )
P is a modified R statistic, x a likelihood statement, L¥* (0)
a log - likelihood ratio statistic and N is the number of observations.

The significant (ttx «ttyi) coefficient, t = 6.295, indicates both

1
spatial preference for grocery destinatiouns within a propinguitious

shopping centre, and also that auto-trip shoppers are not particularly

concerned with increments to present interstructural (home-to-retail

outlet) distances for grocery trips. An increase in "impedance", for
example via increased condgestion or closure of a main artery (e.g.
O'Kelly, et.al., 1979), .. have little effect on choice of grocery
destination, as the 'neavest' shopping centre still remains the same
'nearest' shopping centre regarvdless of minor impedance exacerbation.
Thus, the relatively swall magnitude of the travel time coefficient,
e(tt —tt ) = .003, combined with the significant "nearegt" alternative
xi vi
variable, support the view that transportation level-of-service variables
have little effect on intraurbuan macro-destination choice (c.f. Fothering-
ham, 1980), but that structural changes in E S ; may induce changes in
spatial interaction. TFor example, the efficacy of the proposed Mountain
Plaza may be realised by substantial shopping behaviour alteration for
many Hamiltonians, but mostly people living on the mountain. People may
forgo their usual shoupping centre so as to try out the new Plaza - a
homeostasis-type period of uncertainty may ensure in which the consumer
decides whether to shop at this new destination or revert back to pre-
Plaza behaviour. However, change in a transportation variable, given
a static structural environment, is unlikely to induce a change in

shopping behaviour, at least at the macro-shopping centre level of



resolution. This important conclusion is expanded in the next chapter.
Other conclusions inferred from equation (4.%) are that people prefer
more rather than less gup.ermarkets at a given destination; that income
is not relevant in grocery destination choice; and that retail acreage
is a non~dimension in people's perception of a grocery destination.

To further substantiate the claim that travel time is not a factor
in potential change of grocery destination, an elasticity of demand
statistic is computaed:

™ [_ 3 “]
Ere ‘ 109 Vil = —o.n (4.6)

which iudicates that th. demand tor destination x by household i is

relatively lnelacti2 to o 1% 1acrease in tt | relative 1o te ., ¥V .
%1, yi Y
2

For work-based grocery trips, the “begt™ (p nearest to 1.0)

muitinomial logit mode' is:

i .
log "xi = -.101 (bt =re ) + 621 (n_.-n ) + 123 (s_.-5_.)
Py (5.1.) Y (z.32y *+ Y (2.62) Y

+ 003 (zxi~z l) + o, 309 (mxi—a L)
(.021) Y (.3L2) Y (4.7)

where numbers in parentheses are t- gtatistics, and where

log pxi . . . .
== is the log-odds of choosing neighbourhvod x by

yi _workeeo 1 given C L 1, --, x, =--,y, but where
‘ti in this case includes both the zone-of-
residence choice set and a zone-~of-workplace
choice set. The zone-of-workplace choice set
is the same as the zone-of-residence choice
set for the people who live in i's zone of
workplace.

g o= .12, T o= 145.24; TL* (0) = ~797; N = 724

For these trips, the travel time coefficient is slightly Jarger
in magnitude relative to the home-based grocery trip model, but is still
quite small and significant. The "nearness" to household variable

'(nxi—nyi)' is also significant. Thus, work-based grocery trips display
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a spatial consistency with home-based grocery trips, which is probably
a result of the work-based shopper thinking, "I may as well get my milk
and bread near to home so they will keep fresh, because I won't have to
carry them around with me for a long time, and because I know what to

expect from my local shopkeeper," (G,,.). An elasticity of demand

22

statistic supports this ine:tia-induced, destination choice 'stagnation’:

logp

E . . N = - DL
tt o ogp | 0.24 (4.8)
Y1

which indicates relativ. i.seusitivity to a 1% change in travel times
(ttxi relative to Ltyi)'

Other egtimated "t .. 1 time" (impedance) coefficients for a
multinomial lojgit model giver by other pecrle tend to substantaate the
claim made here¢, and by ¥otheringham (1980), that transportation-associat-
ed variables are nol of importance at most tiwes when consumers make a
choice vf shopping destination. These other travel times 8's are:

Domencich and Mckadden (197%): -1.06

Ben-hkiva (1974) -0.0227

.

Richards and Ben-~Akiva (1974): -0.174

O'Kelly, et.al. (1979): -0.24

In addition, it may bhe necessary to consider relative accessibility
to perceived destinations for new immigrants and relative accessibility
to destinations after a retail structural change -.ccurs for long-term
residents. This would entail much detail on temporal diseqgquilibrium
associated with chinges in people's psychological makeup concerning
shopping which would be very difficult to oktain., Rushton (1969) and
Burnett (1973) have gone some way in determining evolving preferential
choices, and Fotheringham (1980) seems to have broken the conceptual

stranglehold that impedance variabhles determine gpatial interaction incidents.
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The next section Jdecides whether the areal generalisations, G,

explain the cobserved sheopping event, E.

4.3 G and E: Equatable?

Qualitatively, the maps of observed shopping events (the explan-
andum) can be explained via the set of areal generalisations, Q'
Quantitatively, the estimated coefficients and elasticity of demand
number s indicate that people's shopping behaviour for groceries is
gquite rigid, both spati.lly and temporally, and again, the {four areal
generalisations explain why this could be so.

Specifically, 62] and G22 for grocery trip evenlis are verified by
both Pigures 4.2 andg 4.4 (a, b, ¢), and the 1ogit modzl cuefficients
and associated elasticity of demand number. So, it seems that consumers
do prefer proximity to grocery outlets, &« fact which is highlighted by
the "non-intersect ing market areas" ior each of the three zones in
Figure 4.2 and Figures 4.4 (a, b, ¢). Thus, it may be fruitful to use
market area analysis to aelineate a city into grocery 'central place
gystems', as its accessibility to retail facilities rather than travel
time, per se, that is the most influential "variable" for home-based
grocery trips (c.f. Fotheringham, 1980, Preface); also, a knowledge of
grocery outlets from the home-based trip seems very influential in
deciding choice of destination for work-based trips.

tor non-grocery trips are more generally couched

Now, and 63

G
31 2
- uncertainty regarding one's shopping environment secus to be the
ruling factor in the relatively indeterminant nature of non-ygrocery
(especially for expengive goods, e.g. T.V.'s) trip flows. [t must be

stressed that many shopping centres cater tor a wide variety of multi-

purpoge shopping events, making it possible for someone to purchase non-
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grocery gouds at the same shopping centre where grocery goods are
purchased. Figures 4.3 and 4.5 (a, b, ¢) do show some relatedness

with choice of nearby shopping centres, usually associated with relative-
1y inexpensive durables such as small household appliances. Also, as
more expensive durable goods, e.q., refrigerators and T.V.'s, ate

seldom purchased by any of the sampled population during the sample
period, so the spatial indeterminancy associated with these trip types

is not well represented hy the non-grocery trip flow maps. Nevertheless,
it is deemed that giveu & very euvtewnsive longituilinal data set (e.g. a
data set of oune year's durgtion), then non-grocery trips would be
explicitly shown to be nore spatially diverse than grocexry tuips; more-
over, even though a ncarby sﬁﬁpping centre may be chosen, non-qgrocery
goods are purchased al a number of retail outlets c.fE. unistcp super-
market choice for grocery purposes. So, with gualificat ions, 031 and

G are consistent with Figures 4.3 and 4.5 (a, b, <).

32
The next chapter gives a conceptual theorem of the temporal

relationship between B and (TP,C ), where ¢ is not explicitly incorporated

due to its hypothesised derivation,



CHAPTER 5

A CONCEPTUAL INIERFPRETATION OF THE EXPLANATION

OF INTRAURBAN CONSUMER BEHAVIOUR

This chapter gives a conceptual interpretation of the explanation
of intraurban consuwer behaviour. The components of the "interpreta-

tion" are TT, %w and F, with G being used to clarify implications

e

arising from the argyument.
Given that A 1s a .ywbol denoting change and that %‘ is approxi-
3

l . . . .
mated hy ZSi, then a realistis, albeit saimple, equation relating TT,
i
C and B is:
s

= £ ' C ) L 5.1
AEt ((0 %s’t il J ( )
a o [§4

which says that a change in the observed aggreyate shopping event, AE,

at a future time, ta’ is a fmction of a change in the retail structural

enviroument, AC , at a previous time, ta' conditional upon explaining

ok

is a logical hypothesis from a set of premise statments of

1
2
in
il

TP and C_, then G cannot eater into equation (5.1) explicitly as it is
by 2

a normative comment on what people should do at t ; moreover, as E¢
a a

has not been observed at La’ then G is a logical construct explaining
E;y , though couched in general cnough terminology to be applicuble to
a

future time periods if C 1is relatively static during these times.

‘\J";
However, two implicaticns for intraurban consumer bhehaviour can be in-

ferred when G and E are intorrelated; if er is an observed individual
a

shopping event, then

Aet # AG  Yor an individaal,
‘a
but AEt => AG for a population.
A =

70
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At the individual level of resolution, hey is not conditional
a
upon Aii € ASSI i.e., the change in individual i's retail facility
knowledge is not necessarily a "member” of a change in the total retail
facility environment. This condition may seem obvious and inessential
to the argument, but it is important to realise that SS does not have

to change physically - mental perceptions of Si change over time and
may be caused by either physical changes in, or psychological changes
in perception of EB. Su at a disaggregate level Ae, does not imply
: a
Ag; individual idiosyncratic bihaviour may occur to "refute" an areal
generalisation but on the >vhole an urban population uses rational
arguments when chooring shopping destinations, i.e., E, can be
a
explained by G. A change in € at an ajgyregate lavel would oitly occur
when substantial changes to Cﬁ oceur - for example, the opening of the
n
Mountain Flaza in Hami:itcn, Ontario. At such times, disequilibrium
behaviour by an area's population may refute G; however, after the
homeostasis period of 'misbehaviour' succumbs to a post-period of steady-
state behaviovur, it m3y be observed that the new plaza is indeed the
most ruational choice available, as all previously "nearest" shopping
outlets to place ol residonce may have since gone into liguidation.

The preceding interpretation of human behaviour is analogous to
Wilson's (1970) discussion of‘trip~distribution macrostates as a function
of a locational-distribution/total-cost macrostate composed of individual-
assignment microstates - Lhe "macrostates" are E, the "total-cost macro-

state" is T and the "micro-gtates”" are the same ia both Wilson's and
my research.

To conclude, it seams that in our contemporary urbanised communities,

intrauarban consumers will continue to behave according to TT. It is
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deemed that a major change to tlie areal generalisations is unlikely

to eventuate and thal explanations of intraurban consumer behaviour
may be probable at a macro-scale level of resolution due to the static
nature of both TT and Ss (at a zonal level). The next chapter gives
qualitative comments regarding other aspects of consumer behaviour

not alluded to in the previous chapters.



CHAPTER 6

MORE ON INTRAURBAN CONSUMER UEHAVTIOUR

People learn to associate different material objects with differ-
ent utility levels and as Bettman (1979) states;

Man is viewed as using simple heuristics to adapt to a
choice envirounment.

(Bettman , 1979, P. 9)

Bettman reiterata., Siwon's (1369) viewpoint that fundamental
human behaviour is not ay complex as ome people, e.g. Wilson (1980),
contend: "complexity" is essenvially a manifestation of a multivariate,
materialistic society in which "the apparent comp:lexity of (Man's)
behaviour oruey time is largely a refiloection of the complexity of tLhe
environment in which he {inds himself" (Siwmon, 1969, P. 25). Moreover,
I contend that a telatuve tewporal utility mechanism is a fundamental
"heuristic" of spatial behaviour, i.e. TT is a theoretical domain within
which different spatial behaviours 'reside'.

The following sections deal with issues relating to conswner
Lehaviour. As shoppang centresg arve fast becoming the dominant shopping
structures in Western cities (Guy, 1976), the focus of attention is upon
them - corner stoves are not mentioned due to their relative decrease

in importance to urban consumers.

6.1 Spatiaj Structure, Time and Behayiour

6.1.1 Distance-Structure lateraction
A substantial portion of the comments in this section are tied in

with Fotheringham's (1980) work on spatial structure and spatial inter-
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action. He coutends that spatial structure influences interaction to
the extent that distance may be subservient to accessibility
(Fotheringham, 1980, Preface). Compare a common interpretation of
spatial interaction as inversely proportional to intervening distance
(e.qg. Lakshmanen and Hansen, 1965; Wilson, 1970), where spatial structure
is considered a passive bystander. Wilson (1970) contends that the
distance-decay parameter f, in equati;n (2.1) for example, should be
interpretated as a measure of how distance affects interaction (ibid,
pPp. 26-27); but Fotheringham (1980) deems that spatial structure, rather
than being a "passive bystduaer", can actually bias the estimated
distance-decay parameter to such an extent that it no longer solely
measures the percaption of distauce as a daterrent to intervaction
(pp.xii, xiii). He continues, "interaction-distance relationships,

ceteris paribus, are constant over space but estimated distance-decay

parameters are not since the latter are biased by spatial structure"
(pp. xiv, xv). In relation to this thesis, the shopping spatial struc-
ture of Hamilton, S, inplied by Esi tor a [t]i in May, 1978, thus may
influence the percepuion of distance by consumers; for example, if a
zone is relatively accessible to grocery destinations, then consumers
in this zone are more likely to choose similar destinations over time
as they have time to evolve habitual patterns of behaviour - these
habits only change if Esj changes substantially; however, intervening
'distance' incrementation, by condgestion for example, would have little
Moreover, in support of Fotheringham's (1980) "two-stage decision process”,
grocury shopping is considered to be a bistage event: choose "nearest"
shopping centre, then choose a shop within this shopping centre. The

choice of shop in this case would be influenced by a multitude of personal



biases towards brand-names, shop-owners, etc. 8o, distance plays a

role when choosing a shopping centre; but, in contrast to this macro-
scale choice decision, c¢hoice of a shop is not a function of impedance,
but is determined by the structural characteristics (or, I suppose,
"attractiveness") of individual outlets. The macro-scale "first-stage"
choice was mapped ia Chapter 4. Conversely, if the same zone is
relatively inaccessible to non-grocery destinations, then this couald
mean that consumers will use search methods to procure desired durables,
as relatively less time igs available to learn about a particular non-
grocery environment, e.g., T.V. outlet spatial distribution. Therefore,
heuristic choice decision-making usually becomes manifest in this situa-
tion. It seens that distance plays little or no role at ary stage of
the highly durable, hiyh-value, non-grocery trip - however, "distance"
may play an indirect 1cie, es that part of the information needed by

the consumer concerning the location(s) of non-grocery outlet agglomera-
tions ~ a "nearer" agglcowmeration may be chosen relative to "further"
agglomerations. Advertising, via the mass media, plays a role in this
trip as repetitive adverti.ing of brand-names and the portrayal of the
"goodness" of the product, can persuade even the most cynical of us to
opt for a "known" brand when non-grocery shopyping.

There are thus two types of shopping trips: the grocery or low
value non-grocery trip, & bi-stage trip consisting of an initial macro-
scale choice decision influenced by intervening distance between corigin
and shopping centre, and then a guasi-comparison process of choosing one
or several cutlets, 41! locvated within the chosen shopping centre, and
fur which intervening distance between origin and outlet is of little

relevance. The second type of trip, the high value non-grocery trip,
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is a unistage trip consisting of search-type behaviour and for which
intervening distance between origin and non-grocery retail agglomera-
tions plays a minor role, except if more than one agglomeration offer-

ing similar goods exists within a city.

6.1.2 Travel Time - Structure Interaction

Does travel time affect shopping behaviour? Moreover if travel
time is inelastic for shopping choice "demand" (see equations 4.6 and
4.8), then is this "inelasticity” similar for consumers who live in
different locations and vho shop at different tiames? 1In other words,
are people relatively homogeneous or heterogeneous in theiy shopping
behaviour.

Fotheringham (1980) contends that "... It is ussuamwed that ubserved
interaction patterns are an accurate reflection ot the perceytion of
distance as a deterrent to interaction and oace the sgpatial structure
bias is remuved from the models or the calibration procedure, estimated
distance~decay parameters will be coustant over space" {(p. xv). In
support of this statement, it is dedaced from the explanation of intra-
urban consumer behaviour Jgiven in this thesis, that within a region (a
city, for example), increments in travel time will not change shopping
destination choice, ceteris paribus; further, as the centripetal "force"
of a nearby shopping centre increases with increasing proximity to the
shopping centre (¢.f. Angel and Human's (1972) 'urban velocity fields'),

tl-en, even if congestion became exacerbated, the nearby shopping centre

is still usually chosen as S.L remaing static (the “ceteris paribus").
The inelastic stat istics derived for the calibrated multinomial logit
models attest to this lack of correlation between intraurban interaction

and interstructural impedance. Moreover, consider people located at



"mid-points" between two similar shopping centies; for an initial time
period the people located in these areas are indifferent to the differing
qualities of each shopping centre - a ' new immigrant would fit this
category of "indifference". As their perceptions of their Sl change,
and evolve, via subjective maximising (or maintaining) behaviour, then
after an initial period of fluctuation between chopping centres, one
shopping centre may be chosen for all future shopping trips and it is
mostly initial 'favourabl:: impression' that determine where these peri-
rheral people shop in the futuie. 'Thio is why there exists mutual
co-operation between ovwnors of difte.ent types of shops within a shopping
centre - a uniform exte:. 1 'progperity' (i.e. a "pleasant-to-look-at"
stiuctural fagade) mway instill in the new shopper a pleasartness that
goes some way in swaying their judgements. Shopping centres thus may
compete against wvach othesr for a bigger share of the consuwner market,
but within a shupping ventce and because of the material diversity of
non-groceyy goods, low-value non-grocery good stores (e.g. household
appliances, cake shops, shoe shops and clothes shops) agglomerate so
that a person who usually undertakes a multipurpose trip may, by chance,
vigit a shop not originally intended to Le visited, i.e., contiquity of
nou~grocery shops in a shopping centre enhances potential patronage.
However, due to the material uniformity of grocery goods, grocery stores
attempt to locate discretely within a shopping centre, i.e., disconti-
guity of grocery shops within a shopping centre enhances potential
patronage.

Sunmarising; the two-stage grocery choice process is used to choose
a shopping centre, then a shop. Fotheringham's (1980) destination

choice theory is certainly applicable in this case. However, during



habitual behaviour periods, the macro-scale decision is "shelved”
temporarily as the consumer goes to "his/her" shopping centre without
conscious thought of evaluating different shopping centies; it would
require a major structural change at the macro~scale (i.e. in gs) to
induce a change in shopping centre choice. A new shopping plaza could
be an example of a "major structural change”; conversely a minor
structural change at the microscale (i.e. at the Si level) dis all that
may be required to iwucuce a change in individual shop choice. Differen-
tial milk prices over space could he an exauwple of a "minor structural
change". Conversely, tue high-valae non-grocery cholce prouess is a
continuum of trial-and-e or search procedures: aiter acquiring rele-
vant information regarde .y desired durable non-grocery goolds, then there
is still a lakelibood that the consumer will patrouise a 1'.V. store,
for example, spatially contigaous to the store the consumer initially
desiited to purchase a4 T.v. from. ‘The terdency for thege types of non-
grocery outlets to loca - 11 agglomerations endbles the "cnance" choice
indecision to rertain every time a high-value non-grocery trip is made.
The next subscction g res reasons fur why shoppers may decide to
underqgo multistep, multiparpose trips. 1t gives a possible evolutionary
explanation of how multistop, multipurpose trips relate to the location

of retail outlets.

6.1.3 A Multistop, Multipurpose Trip Explanation

1f the shopping enviionment changes structurally (e.g. & new grocery
store) then a change by the consumer in favour of the new grocery stove
may or may not eventuate. Inartia induced, “steady-state" shopping
behaviour will tend to tavour the status quo but over time the consumer

may be lured to the new store by a sale or a tavourable impression of
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the shop's fagade ~ the consumer may then find some goods, that are
usually bought at known shops, cheaper and so change of alliance may
eventuate. However, the consumer may still frequent previously known
stores for goods not available at the new store. Proximity of these
retail outlets within the consumer's "nearest" shopping centre means
that the evaluation of the multistop, multipurpose trip is possible.
Three different types of behaviour are thus implied by the above
scenario: firstly, prior to the new store opening for business, the
consumer maintains utility by chopping at the sane store(s) for the

same good(s), i.e., maintaining relative temporal utility, TT. After
the new store opens, a diioguilibrium period of trial-and-error due to
shopping at the new store and/or known store{s), induces a utility maxi-
mising shopping behaviour, i.e., maximising relative temporal utility,
Ti"'say. If the new shop is incorporated in the consumer's "normal"

trip pattern, then over time the consumer reverts to a steady-state,
utility maintaining behasiou:, i.e., maintaining relative temporal
utility, T say, whceoe TP = 71", as the new shopping pattern is a func-
tion of TT'. The period «f indecision associated withT!'could be equated
with the disequilibriwn of entropyic systuems - if this is so, then
because people have dififeveat tastes, desires, etc. their homeostasis
period will Adiffer over time, space and consciousness. No wonder Chorley
and Kennedy (1971) said that the relaxation periods for urban systems
were probably impossible to determine, 'Trade-offs between different
choices is an ongoing process and people limit the stress induced by
trade~oif decision makirey by evolving temporally static patterns of
destination choice behaviour, especially at the macro-shopping centre

level. When trade-offs ovour as during subjective homeostasis periods,
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then the agglomerating tendencies of shops to locate in relatively
close proximity to cother shops diminishes somewhat the trade-otf

induced stress associated with TT'.

6.2 Concluding Comments

The segmented qualitative discourse of this chapter offered ideas
on different aspects of intraurban consumer behaviour. A general
theme throughout the chapter was that an apparent temporal diversity
of individual shopping trips mask: an underlying temporal uniformity
of population utility desives accomp.anicd by cesistance to trip dis-
utility; these "desires" and "resistances" are manifested by people
making rational destinat.on chGiee decisions.

Retail facility location and congsumer choice behaviour are con-
sidered interdependent; but a difficulty arises when one asks the
question: does retail facility location determine the bchaviour of
consumers, or vice versa? 'This is a "chicken-and-egg" problem, a
"problem” which has analojies in other geographic disciplines, e.q.,
the inshore bar formation/standing wave controversy in coastal morpho-
dynamics (e.g. Suhayla, 1974; Short, 1975). It seems that sometimes
retail facility loacation influences consumer behaviour and that some-
times consumer behaviour influences retail facility location - an example
of the former is the construction of a new shopping plaza in an established
residential area, and an example of the latter is the development of a
housing estate in a rur.l avea.

The spatial generalisalions, G, give reasons for manifest consumerism
(supply/demand interaction) at a single-stop, single-purpose level of
resolution; it may be diftiicult to extend these "generalisations™ to

encompass multistop, multipurpose trips ~ possibly a "G" couched in an
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evolutionary nomenclature may be a good starting point.
The next chapter gives a summary of the thesis and some concluding

conmments.



CHAPTER 7
SUMMARY AND CONCLbSIONS

The thesis showed how both grocery and non-grocery trips are
governed by a similar urge or desire to procure material objects so
as to subjectively maintain or subjectively maximise utility given
known utility experiencas. 1t was shown via realistic examples of
shopping trip movements in a city that consumers tend to "maintain”
utility levels over time when grovery shopping and "maximise" utility
levels at a finite tine: period when non-grocery shopping. The intrinsic
value of the article desired plays a significant role in how a consumer
views a partimular shopping trip, so tiat the rigsdity of grocery utility
"maintenance"” and non-grocery utility "maximisation" can, and should be,
taken as a generalisat.ion only.

In summary, a theory of temporal relative utility and a set of
empirical observations about the spatial structure of Hamilton's retail
environment, were used as a groundbase for the derivation of a set of
areal generalisations of intraurban consumer behaviour - the “generalisa-
tions" were then tested by mapping and modelling actual intraurban
shopping movements for Hamilton. The areal generalisations are normative
statements as individual idiosyncratic behaviour lends a probabilistic
element to the relative choice theory. Specifically, home-based grocery
trips are governed by « desire to subjectively minimise time or transport
costs incurred during the shopping trip. A knowledge that grocery outlets
are both spatially ubicgquitous and usually well-stocked with food staples

adds fuel to the idea that people view grocery shopping as essentially
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mundane and that my minimising time spent grocery shopping by choosing
the nearest shopping centre, then the individual can spend more time
doing other activities. 0Otility maintenance is thus a function of

the consumer's attitude to ouying groceries - similar food products
minimises 'novelty', a necessary condition for utility maximising
behaviour. Familiarity with spatially propinquitous-to-home grocery
outlets also influences groce:y trips originating from a work-place,
and so the work-based choice vf grocery destinations is a function of
the knowledge about tue retuil envivoument near home. Non-grocery
trips are more difficult to explain; however, for low-value goods,

trip behaviour is sumilar to grocery trip behaviour as items like tooth
paste, beer and small hcusebold appliances are required regularly aud
as low-valu- non-grocery outlets are located ubiquitously, then Lrans-
port costs are minimisced for these traips by choosing an outlet in a
nearby shopping centre. Conversely, transport costs are not a dominant
factor for high-value non-grocery trips due to the inflated value Western
consumers place upon ncn-adible durable products - we'll go "far-and-
wide" for a car but may complain if we arce inaccessible to a grocery
outlet. )

A factor in degtination choice that was not closely perused was
the "attractiveness" of a destination - all shopping centres contain
similar grocery outlets whos¢ goods are considered ubiquitous, both in
spatial and temporal avaslability. As a conscquence of this relatively
equitable distribution »f Jvovery outlets, "attractiveness" is really a

ceteris paribus attribute for intraurban grocery trips -~ little thought

is given to attractiveness differentials between shopping centres for
grocery trips as consumers usually choose a nearest shopping centre,

i.e., when desiring milk and bread we usually 4o to a local grocery



outlet, "local" because we would rathexr have these convenience-type
goods sooner rather than later, and so we subjectively minimise the
impedance between where we are and where the milk and bread usually
are. The static, small-in-maynitude travel time coefficient in the
calibrated multinomial logit models ("static" because the magnitude
was static for a number of different models comprising different com-
binations of variables), together with the inelastic travel demand
statistics, suppoirt this "nearest-is-best" arqument. Conversely,
durable non-grocery out lets are relatively lccalised in spatial dis-
tribution - this inequituble loncational distribution means that con-
sumers may traverse con<iderable space to procure  hese goods but the
high value placed upon sich goods usually outweighs mast considerations
of trip "cost".

A usual explanaticn for consuamer behaviour is that an individual
maximigses the utility ot a choice of action, e.g., trying to buy the
(subjectively) perceived "best buy". 7This is only part of the explana-
tion - what the individual dees is to try and huy the (subjectively)

perceived "pest Luy" relative to previsus shopping experiences, i.e.,

shopping is done and coutinues to be done via a weighing of utilities
of choices of action over time. As sucl, the explanation of intraurban
consumer behaviour given in this thesis is a normative explanation in
flux - what people should coutinue to do when choosing destinations in
a rational manner.

To conclude, future rasgcarch on intraurban consumer behaviour
should not steer away trom scientific methods of explanation; couchiing
an explanation of behaviowr ol any sort within a temporal framework,

such as this thesis offered, can enable the discerument of definite
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pattexrns of aggregate behaviour which con then be given a rational-
based explanation, for to be "rational” is not to be deterministic,

only human.
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