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UNIVERS'TY OF WASHINGTON

We have .caxefullz' read the thesis entitled.. A Theoretical and. Empiri-

cal Inquiry info the Spatial Structure of Retail Activiti S
........................................................................................................................ submitted by

........................ Arthur Getis. ... in partial fulfillment of

the requirements of the ......... Doctor. of Philosophy....oooi
and recommend its acceptance. In support of this recommendation we present the
following joint statement of evaluation to be filed with the thesis.

This study is an examination of the basic assumptions of the general
body of theory of the location of retail stores, assembled from the
work of geographers and economists. The fusion of existing theories
is accomplished through the introduction of a concept of differential
decline of rent and revenue for retail stores with increasing distance
from the center of business activity.

The evidence revealed in this study suggests that the portions of the
theory dealing with concepts of monopolistic competition, surplus
profits and normal profits are subject to serious question. On the
other hand, the evidence supports the validity of notions dealing with
accessibility, the importance of the location of disposable income,
and the articulating concept of the spatial characteristics of rent
and revenue.

New techniques of analysis are introduced where departures from con-
ventional testing procedures are indicated. The author applies a

map transformation technique to disposable income data, with which

he is able closely to predict store location. A technique for estimat-
ing threshold determinants of business district location could not be
developed sufficiently for testing purposes. An initial attempt is
made to modify existing theory by the introduction of a potential ac-
cessibility measure based on the concept of intervening opportunity.
This technique permitted a rough identification of potentially advan-
tageous store sites.

(Continued on next page)
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In light of these findings, recommendations are made for modifying
existing theory. Factors bearing on retail store location are
examined and suggestions are made as to the form of a new body of
theory. Finally, suggestions are presented concerning operational
procedures which may be used to develop and test such a modified
theory.

The committee recommends this work as a sound conceptual and empiri-
cal examination of existing theory, and as such is an important,
original contribution toward a more viable body of theory for urban
research.
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A THEORETICAL AND EMPIRICAL INQUIRY
INTO THE SPATIAL STRUCTURE

OF RETAIL ACTIVITIES

CHAPTER 1

INTRODUCTION

Urban land use theories have been developed in geography
as well as in other academic disciplines. Geographers have
attempted to discover the forces underlying the land use patterns
of cities by thinking mainly in terms of market areas for central
goods. Researchers in this field have been perpiexed at the
enormity of the problem of understanding the complex interrelations
of the forces operating to mould the city into its present and
future form. All realize that adequate knowledge of social, poli-
tical, and economic forces acting within cities is lacking. At the
core of this problem are difficult questions such as: How is it
possible to develop workable schemes for study when urban areas are
undergoing rapid changes in spatial character? Of the many forces,
which are the most important? What data are neesded to help verify
notions of urban land use forces? If data needs are known, are the
data available? Which approaches and techniques of research can

best be used to handle these highly complex problems?



The present writer assumes that in order to begin answering
these questicns a theoretical approacﬁ is necessary. Theory
developed to date in geography is inadequate to continue fruitful
research regarding urban spatial patterns. An attempt 1s made in
this study to bring together many apparently disjointed concepts
from both geography and economics into a unified theory, and to
evaluate their worth by analytically testing hypotheses derived
from this theory. The study is confined to only one segmeat of the
urban land use pattern: retail store location. The problem to be
explored can be stated briefly as an attempt to evaluate the
unified theory and its viability for further research.

Isard, following Christaller, suggests that one of the best
ways to study the metropolitan region is "to construct a spatial
structural fremework in a world of.unifOtm geographic features."l
He realizes, of course, that a scheme of this nature "will always
be deficient in one respect or another and thereby warrant eonti-
nusl development and refinement "2 Our purpose is to evaluate
carefully the already developed spatial structural framework
(unified and modified where necessary) so that researchers may
continue to study urban land use without being hampered by

dependence on invalid theoretical statements.

IWaltar Isard, "Regional Science, the Concept of Region,
and Regionel Structure," Pgpers agd Proceedings, The Regional
Science Association, Vol. II (1956), p. 15.

2
Ibid., p. 15.



One may agree that this purpose has merit, but doubt
vhether suitable theory has been developed which can be synthesized
for testing purposes. For example, Howard states: "But when it
comes down to cases, we don't really have a single adequate theory
of urban land use relationships that explains the present structure,
and serves as a basis for predictions and a measure of tae viability
of plans."3 He poses the rhetorical question: "And if our theore-
tical background for understanding urban land use is weak--our fund
of qualitative theory--how much weaker is our fund of quantitative
theory?"4 The problems before researchers in the urban field are
no doubt great, but their task would be lightened if a suitable
theoretical foundation upon which they could base their studies
could be developed. Again, it is the purpose to which this research
is addressed, namely to add to the work done which points the way

toward a refinement of ideas dealing with urban land use.

Theory snd Quaptification in Geography

The field of geography has been defined many times and in
many different ways. All geographers are concerned with earth-
space, but the methods of studying earth-space vary widely. The

author is not proposing a new method of study nor a methodology

3John T. Howard, "Basic Research Problems of the Urban-
Metropolitan Region: Problems Related to Planning," Pgpers and
Proceadiczs | The Regional Science Association, Vol. II (1956),
p. 105.

41b4d., p. 105.



that all geographers should accept; he is simply looking for the
most efficient procedures available to solve problems that geogrs-
phers encounter. In this study we are concerned with the problem
of understanding the land use pattern of retail establishments in
urban areas. The question posed is: How do we best study this
problem?

Most geographers would agree that a problem of this nature
falls within the field of geography although they would doubtless
attack it in a variety of ways. It appears to the author that it is
desirable to approach any geographic problem dealing with distribu-

tional patterns from a theoretical foundation, no matter how weak
the theory. Ackerman enforces this position when he discusses
distributions in the abstraet:
First, thorough analysis of the nature of two-dimensional
distributions in the abstract should be able to furnish a
theoretical framework with capacity to illuminate actually
observed distributional patterns and space relations. Such
a theoretical framework is probably as important at this
time as definition of the earth's physical matrix for
observation was at an earlier stage in the science. Geography
thus far has been notably weak in its attention to this
possible building block. While the scisnce has voluminous
literature on methodology and procedure, geographers have done
comparatively little toward considering their subject in the
abstract.5

At another place in his work, Ackerman puts quantification in geo-

graphy (implicit in theoretical-empirical work) in its right

5Edward A. Ackerman,
Disciplige,Research Paper No. 33 (Chicago: Department of Geo-
graphy, University of Chicago, 1958), PP- 28-29. .



perspective.,

As in other sciences, qualitative dercription is essential

to portrayal of the whole, but it is not here regarded as

a strategic instrument of distributional analysis in funde-

mental geographic research. When quantifying devices ave

lacking, qualitative description may be the vehicle for

insight, intuitive grasp, and logical argument for a

hypothesis. However, the analysis is rarely complete with-

out verification given in quantified measurement.5

Only recently have geographic studies followad theoretically
based notions for explanation of retail store land use patterns.
Much of this work has been reviewed in Studies of Highway Development
(4

and_Geographic Chagge.7 Of particular concern in this present study
is the work of the authors of that book, for their research has cast
much new light on urban land use patterns. Berry, for example,
introduces a theory of tertiary activity based on central place
theoretic notions and indicates the compatibility of the theory of
tertiary activity with theories of retailing and consumer behavior.8
Nystuen explores the effect of multiple purpose shopping trips on
the distributional pattern of retail stores.? All of the authors
emphasize the role of transportation in shaping the patterns of
land use. This study attempts to build on the notions reviewed and

introduced in that volume, as well as on the work of regional

scientists and economists who have also contributed to urban land

6Ibid., p. 12.

7W1111am L. Garrison et _al., Studies of Highway Development
and Geographic Change (Seattle: University of Washington Press,
1959) .

81b4d., pp. 54-56.
Sbid., pp. 181-196.



use research.

A vafiety of analytical techniqu;s have been developed in
recent years for the purpose of examining some of their theoretiecal
constructs., In this study, some of these rather new as well as
standard statistical techniques are used. In addition, certain
techniques have been developed especially for use in this study,
and these include new methods of graphically testing hypotheses,
map transformatiqns of disposable income data, threshold determinants

of retail store location, and a measure of potential accessibility.

Interespt tail St Location and Study Format

Among other things the rapidity of urbanization in the United
States has increased our interest in cities. However, despite the
enormous significance of urban 1ife in our society, knowledge of the
spatial form and character of the city is conspicususly incomplete.
Perhaps, the fact that on the average less than four per cent of
all urban land is devoted to retail storesl® has led geographers
to spend a small amount of their efforts in understanding their
distributional patterns and functional structures. Nevertheless,
when it is realized that about forty per cent of personal consump-

11

tion expenditures are disposed of at retail outlets,”" and that

1OHarland Bartholomew, Lgnd Uges in Americap Cities
(Cambridge: Harvard University Press, 1955), Table 1, p. 159,
and pp. 47 and 106. '

11U.S., Buresu of the Census, Statistical Abstract of the
United States (Washington, 1960), Table No. 405, p. 309.



forty-three per cent of the total number of firms in this country
are concerned with retail trade,lz the importance of retail
establishments to commercial economies is therefore evident. 1In
this study the location of retail stores is examined in the hope
of increasing our understanding not only of the forces underlying
the land use patterns of cities, but also of those which stem from
the symbiotic relationships of other urban land uses.

In the following chapter the theory of retail store loca-
tion is introduced. The work of geographers and economists has
been fused through the introduction of a concept conceruing the
differential decline of reant and revenue curves for retail stores
as distance increases from the center of business activity,

Chapters III and IV are concerned with an examination of
the basic assumptions of the theory. The analytical tests of
these two chapters attempt to determine if hypotheses derived from
the theory can be verified and if the variables can be measured and
used for prediction. In addition, it 1s pertinent to know if the
theory can be considered as being relatively realistic in terms of
our every-day experience. In Chapter III a number of hypotheses
based on the theory are tested statistically and graphically, end
in Chapter IV certain new techniques of analysis are introduced
and tested in an exploratory manner.

In light of the findings of Chapters III and IV,

L1pid., Tedle Xo. 620. p. 484,



recommendations for a modified theory are made in Chapter V.
Factors bearing on retail store location are examined and sugges-
tions are made as to the form the new body of theory may take.
Finalli, suggestions are presented concerning operational proce-
dures which might be used to develop and test such a modified

theory.



CHAPTER Il

THE THEORY OF RETAIL STORE LOCATION

The way in which the city is geographically organized and
the character of that organization are quustions that bear upon
the functioning of each urban unit and of the whole. Yet the
pattern is formed through a complex multiplicity of econemic and
non-economic forces, each force bearing directly or indirectly on
many others. From the apparently haphazard arrangement of land
use there appears some semblance of order if we observe the con-
centrations of urban activities, such as retailing in expedient
economic locations.

A theoretical framework for study of the distribution of
these activities is provided by the work of Waither Christaller.
Ch:istaller, in his well known work Die zentralen Orte in
§§g§gg;gghlgg§,l attempted to explain the distribution of settle-
ments. The center exists because essential services must be
performed for the surrounding area. Services performed puraly for
a surrounding area are termed 'central" functions, and the settle-

ments performing them, 'central places." RBach central place is the

101:11:19 W. Bagkin, "A Critique and Translation of Walter
Christaller's 'Die Zentralen Orte in Stlddeutschland'" (uapublished
Ph.D. thesis, University of Virginia, 1957).
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center of an hexagonal market area, and the locations of these
central places form an hexagonal lattice. The transporation cost
characteristics of the various goods distributed from the central
place give rise to a hierarchy of central places. Since this
initial statement by Christaller, subsequent theoretical discus-
sions have explained and expanded this system.

August Ldsch evaluated and extended the notions of the
arrangement of central places.2 His work linked transporation nets
among cities to central place notions, within the assumptions of
the isotropic surface .3 Some of these assumptions were relaxed by
Isard, and more realistic real world market-supply relations
added.4 The result is a suggestion of the impact of urbanization
economies upon the spatisl pattern of production sites "except for
modification with respect to population distribution."” The
emphasis in Christaller, Ldsch, and Isard's work is on an explana-
tion of the location of economic activity where transportation

costs are critical to the establishment of a production site.

2August L8sch, The Economics of Location, trans. W. H,

Woglom and W. F. Stolper (New Haven: Yale University Press, 1954) .

3The term isotropic was introduced to the author by Torsten
Higerstrand in 1959. 4n isotropic surface is a homogeneous land
surface characterized by equally distributed population and income,
with every point on that surface equally accessible,

4Walter Isard, Location and Space-Economy (New York: John
Wiley and Sons, Inc., 1956).

Ibid., p. 276.
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Concepts dealing specifically with retail activities depend on more
explicit notions concerning the effect of transportation. As will
be shown, the more incisive concepts can be linked directly to
central place theory.

This chapter deals with both the theories which have
broadened the Christaller and LBschian base in the direction of
understanding retail location and with relevant economic theory.

It includes the theory of land use and land value, the economic
theory of the firm in monopolistic and imperfectly competitive
states, and the theory of tertiary activity.6 By developing the
theories into a unified whole, an attempt is made to shed new light

on retail service location.

The Theory of Land Use and Land Value

The emphasis upon location as the basis for urban land
7

values had {ts roots in the work of von Thllnen,’ who traced the
variations in agricuitural lznd rents to differences in soil
productivity and location in & theoretically isolated community.,
Many attempts were made to sharpen the analysis of the influence of
location upon lend value, but it was not until 1926 that Haig

considered the relative accesaibility advantages of different urban

6For a more complete review of these concepts see William

L. Garrison et al., Studies of Highway Development and Geographic
Change (Seattle: University of Waszhington Press, 1959).

7Johann H. von Thilnen, Der Isolierte Staat CJeﬁa, original
edition 1842).
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sites.® Students of Haig refined and extended his transportation-
based concepts, until Wendt found damaging flaws in the original
analysis.9 Wendt's conclusions pointed to distinguishing between
factors which will affect the values of individual sites and those
which will affect the values of all urban land.10 1f we assume
that Haig and his students referred only to the value of individual
sites, then we could extract from their work certain inferences as
to the location of retail service activities. Haig spoke of effi-
ciency in the utilization of land as being measured by rent-paying

11 wpent appears as the charge which the owner of a

ability.
relatively accessible site can impose because of the savings in
transportation costs [direct and indirect savings accrued to entre-
preneurs and customers] which the use of his site makes possible."12

The use that can pay the highest rent for a given site will be the

8R. M. Haig, '"Major Economic Factors in Metropolitan Growth
and Arrangement,'" Regional Survey of New York and Its Environs (iNew
York: Regional Plan of New York and Its Environs, 1927); "Toward

an Understanding of the Metropolis," Quarterly Journal of Economics,
Vol. XL (May, 1926), pp. 179-208.

QH. B. Dorau and Albert G. Hinman, Urban Land Economics
(New York: The Macmillan Co., 1928), pp. 509-511; Richard T. Ely
and George S. Wehrwein, Land Economics (New York: The Macmillan
Co., 1940), pp. 127-128; Richard U. Ratcliff, Urban Land Economics
(New York: McGraw-Hill, 1949), pp. 371-374.

10p g, Wendt, "Theory of Urban Land Values," Land
Economics, Vol. XXXIII (1957), pp. 228-240.

Ypatciife, op. cit., p. 369.

12p ., Haig, "Toward an Understanding. . . . " op. cit.,
p. 422.
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successful bidder in & competitive market, and this will result in
"an orderly pattern of land use spatially organized to perform most
efficiently the economic functions that characterize urban life."13
Land vaiue will reflect the productivity which the landowmers end
entrepreneurs estimate will be achieved during the life of the
establishment or during some shorter period.

The character of production will affect its rent-paying
ability. Among these characteristics are the firm's desire to
minimize consumer transportation costs by locating close to other
stores, the firm's space needs, the scale of operation, and the
maﬁy factors ceusing an imperfectly competitive market, such as
advertising, mark-up, product differentigtion, and so on. The
purpose here is to make use of these variables in a general way
so that we may be able to evaluate their significance for the
location of retail activities. Before we proceed in that directionm,
mention will be made of Chamberlin's ideas related to monopolistic
elements in location.14

Economic literature considers the character of service firms

15

as satisfying the assumptions of monopolistic competition. Under

13patc1iff, op, cit., p. 369.

laﬂdward Chamberlin, Theory o opolistic Competiti
(Cambridge: Harvard Univeraity Press, 1933).

lsFor a concise explanation of the economics of monopolis-
tic competition see Richard H. Leftwich, The Price System and
Rescuzce Allocation (2d ed.; New York: Holt, Rinehart and Winston,
1960), pp. 268-278.
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such conditions, for example, the product of each seller is in some
way differentiated from the product of every other seller. Among
services of the same type, the major differentiating factor is
considered, in Chamberlin's analysis, to be the firm's location.l®
Monopoly can come about because only one firm can be located at a
given place. Thus no other firm can have the seme locational
advantages and disadvantages. However, the cost of operation in
more desirable locations increases due to the higher rents which
are charged. The possible profit which the seller at a particular
location can realize, rather than his sales volume, determines the
rent. The other differentiating factors such as price and product
are "determined in part by the location of the site in question."17
The equalizing factor appears to be reat. Entrepreneurs are penal-
ized by landlords in accordance with the value of the privilege of
providing retail services at particular locations. The competition
for these sites enables the landlord to maximize his returns (rent) .
The landlord considers the businessman's "normal" profits as a
cost, and any profit surplus will be the rent. Normal profits
refer to funds needed to continue the operation of a business at
the threshold level, i.e., the level below which a business cannot
establish. Profit surplus is revenue accrued by the businessman

in excess of his normal profits. Chamberlin when summing up the

16Chamberlin, op. cit., p. 112,

171pid., p. 115.
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theory of urban rent as monopoly income stated:

The differential remaining, which is due to the superiority

of the profit-making opportunities afforded by one site as

compared to another, is rent, and is put into the hands of

the landlords by the competition of entrepreneurs for the

best opportunities.l8
From the above it seems evident that rent is the factor which is
instrumental in classifying service activities as monopolistically
competitive. But, remt is balanced by surplus profit. This type
of equilibrium situation allows us to look at service activities
from a more exacting point of view than would be otherwise possible.
For a retail firm to establish, the rent cannot be so high as to
limit its opportunity to balance this cost with its surplus profits.
The question posed here is: Where are those locations which afford
the entrepreneur the opportunity to reach that equilibrium position?
In other words, where do retail firms locate? In the following
section traditional economic analysis will be used to answer this

19

question. It is based on the work of Alonso™~ and includes

additions by the author.

Profit Maximization and Location

Wherever pecple are densely settled in cities a most accessi-

ble site can be found. This would be where transportation costs

181p44., p. 115.

19%1111am Alonso, "A Model of the Urban Land Market: Loca-
tion and Densities of Dwellings and Businesses' (unpublighed Ph.D.
thesis, University of Pennsylvania, 1960), pp. 83-95.



16

from sll sections of the populated area are minimized. This site
could be thought of as the center of disposable income. If we
held the size of the firm constant, sales would decrease as the
store moved away from the center of disposable income., This
statement implies that the firm is one of the convenience type,
and that no imperfect market exists. If sales decrease rapidly
from the center, then marginal revenue would be negative. It is
true that operating costs would increase with movement away from
the center since transportation costs (firm plus customer) would
increase, but this would be moxe than offset, within the urban
area, by rent, which will decrease away f;oﬁ the center because
land is cheaper. The marginal costs would also be negative as
distance increases from the center, The shape of these marginal
revenue and costs curves provide an insight into retail locatien.
(Figures 2.1, 2,2a, b) To determine the equilibrium location of
the firm we would select the position where marginal costs equal
marginal revenue. The total cost curve will decrease with distance
much more slowly than the total revenue curve in the real world,
This results from the fact that rent is the forecasted ability of
a site to return profits to the landlord, and not the actual rent-
paying ability of the site (opportunity costs over time). The
total revenue curve, on the other hand, decreases much more rapidly
from the ceater because of the exponentially increasing restraints
put on accessibility as distance from the center increases.

(Figures 2.1, 2.3) The landlord can expect entrepreneurs to bid
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URBAN AREA: POPULATION DISTRIBUTION AND MAJOR TRANSPORT ROUTES

A Most accessible site for
all of the urban population

C An accessible site for some
of the urbom population

Figure 2.1

MARGINAL COST AND REVENUE IN AN URBAN AREA

MARGINAL COST

(b)

MC
MARGINAL REVENUE

MR

//

A t B

Distance Distance

A, B correspond to A, B in Figure 2.l.
t is point of profit maximization in (a),
but profits coan be made from A to t in (a);
only ot A in (b) is a store likely to locate.

Figures 2.2a, b
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TOTAL RENT AND REVENUE POTENTIAL IN AN URBAN AREA

$

RENT
REVENUE POTENTIAL
B

Distance

As distance from A to B increases rent decreases, but at
a slower rate thon revenue potential. Revenue potential
of C (see Fig. 2.1) detracts from revenue potential ot A.

Figure 2.3
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off-center sites higher than their true value because of the hope
for increased accessibility over time, Therefore, the marginal . .
revenue curve could cross marginal costs from the top at point A
in Figure 2.2a very close to or at the center. There is the possi-
bility that the two curves will not cross, and in that case the
greatests profit (or the least loss) will be realized at the
center, Therefore, it appears that convenignce goods firms will
locate at or as close to the center es possible for profit maximi-
zation. But, certain firms, because of certain elements in their
economic character, may not be able to afford the rents close to or
at the city center. In this case they would select a site close to
or at a secondary ceanter within the urban area. This alludes to
the compatibility bstween the above ideas and notions concerning
the hierarchy of shopping centers derived from central place theory.
The Hierarchy of Shopping Centers:
e The of Terti Activi
Central placae theory deals with urban centers and the
transport network linking the urban centers, with the result, under
the isotropic assumptions (homogeneously distributed purchasing
power being most important), that hexagonal trade areas would
result. Of course, purchasing power is unevenly distributed in the
real world so one would not expect an hexagonal pattern to develop.
Berry and Gerrison show that hierarchies of cities and/or shopping

centers exist with no need for an hexagonal arrangement.zo Berry

zoBrian J. L. Berry and Willigm L. Garrison, "Punctional



20

developed a system where the assumption of no excess profits is
relaxed, making an imperfectly competitive system possible.21

For the sake of exposition, assume that a city is to be
supplied with n types of central goods. Let these be
ranked from 1 to u in ascending order of their threshold
sales requirements. The business center supplying good n
will require the largest market area (in terms of amount of
purchasing power) for its support. Let a central place
supplying good n be called an A center.

As many A centers will exist in the city as there are
threshold sales levels to support firms supplylng good n.
These firms compete spatially, hence are distributed so as
to supply their own threshold most efficiently. 1f total
gsales levels are an exact multiple of thresholds for good
n, market areas will be bounded by lower limits to the
range of A centers. Pirms will earn only normal profits
and these only if they minimize costs by locating to mini-
mize distribution costs if the product is delivered, or
locating to minimize consumer movement if the consumer
comes to purchase the product. Hence the extreme importance
of accessibility in the system. 1f sales in the whole area
are slightly greater than an exact multiple of threshold,
but not great enough to justify another A center, then
excess profits may be earned and ranges reach a more
competitive upper limit.

The question arises as to how good n-1 will be pro-
vided. Presumably, it will be supplied from A ceanters,
which have sought out the most efficient least cost points
of supply ceatral to maximum profit areas at their command.
Also, there will be advantages of association with other
establishments providing central goods. The threshold of
good n-l1 is less than that of good n and gspatial com-
petition determines market areas, which are delimited by
upper limit ranges. Excess profits may be earned. This
argument will be the case for all other goods n-2, n-=3,
R

But there may be ona or more goods, say good n-i, in
which case the interstitial purchasing power, located
between threshold market areas of A centers supplying
good n-i, will reach threshold size. In this case greater

Bages of the Central Place Hierarchy,” Beonomic Geography, Vol.
XXXIV, No. 2 (April, 1958), pp-. 145-154.,

2lp.4an J. L. Berry in Garrison et gl., OP, cit., pP.
pp . 54”56 .
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efficiency is reached if a second set of canters, which may
be termed B centers, supply the good. These B centers
again locate most efficiently relative to their threshold
markat areas. If the market area is just at threshold, only
normal profits are earned by firms supplying good n-i, If
part-multiples of threshold are present, sScme excess profits
are earned. Good n-i may be termed a hierarchical marginal
good. B centers will also provide lower threshold goods
a-(L -1, ... 1.2

This type of analysis can continve until the firm requiring the
smallest threshold is a center itself. However, one may assume
that a £irm can enter into one of the market areas without being at
the center of the market area.

The economic analysis in the preceding section makes 1t
clear that the convenience good establishment will locate close
to or at the center (most accessible area) . But, Aubert-Krier
makes a distinction between convenience goods and occasional goods
firms and their location.23 Occasional goods are those which are
acquired in intervals, either seasonal or annual or even more
infrequently. Occasional goods ff?ms are not necessarily dependent
on maximum consumer convenience fof‘fheir l1ivelihood and will take
advantage of lower rents by locating off-center. The theory of

monopolistic competition, at least in so far as the geographical

element is concerned, does not hold as readily for these firms but

221b4d,, pp. 54-55.

233ane Aubert-Krier, "Monopolistic and Imperfect Competit-

tion in Retail Trade," in Monopoly and Competition and Their Regu-
lation, ed. Bdward H. Chamberlin (London: Macmillan and Co.,

1954), pp. 281-300.



22

corresponds fairly closely to the typical market of imperfect compe-
tition. The hierarchical force, or rather the force of the
threshold would limit the firm to a particular size market area but
equilibrium in site location would not act as the pervasive loca-
tional force for these firms,

The question arises as to the character of a center in
terms of accessibility and potential disposable income. Artle
ettempted to answer the problem of potential income over distance.24
He attempted to develop some concept analogous to Stewart's popula-

125 and Isard’s income potential.z6 After dividing

tion potentia
downtown Stockholm into & grid system, each cell being 250 by 250
meters, Artle defined the potential of income produced by any

cell j on another cell i as

= S4¥y -
v i (1=1,2, ...

where Gij is a constant; Yj is the income of people resident in

cell j; dij is the distance between cells i and J; ead m is

24R. Artle, Studies in the Structure of the Stockholm
Economy (Stockholm: School of Economics, 1959).
25John Q. Stewart, "Potential of Population and Its Rela-

tionship to Marketing," Theory in Marketing, ed. R. Cox and W.
Alderson (Chicago: Richard D. Irwin, Inc., 1950), pp. 19-40.

264a1ter Isard and G. Freutel, "Regional and National
Product Projections and Their Interrelations," in L ng-Range Econo-
mic Projection, Studies in Income and Wealth, Vol. XVI (Princeton,
N.J.: National Bureau of Economic Research, Princeton University
Press, 1954).
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the total number of cells. Isard and Freutel conceive of the
constant G "as a factor for converting actual distance into
effective economic distance."?/ It was thought that the distance
factors tend to reduce the income effects so sharply that in esti-
mating the income potentials produced by all cells on a given
cell, one need only consider its own income. Taking future demand
per cell as estimates of the possible future receipts "we could
then estimate the distribution over squares [cells] of the
establishments and personnel of the sectors."28 This procedure is
based on several simplifying assumptions.
. there is the assumption that the average propensity
to consume the services in question is the same in each
square, . . . that the places of residence constitute the
only points of orientation as a basis for computing the
income potentials, . ., . that the receipts obtainable per
square are the only factor influencing the spatial
distribution of the establishments.29
It was thought that variations in the number of establishments
(and in the size of their personnel) per cell would be related
to ". . . variations in the estimated receipts obtainable per
square and variations in the average level of reat per square, to
see whether these two variables could serve as explaining variae. . -

n30

bles. Artle's procedure, although not theoretically (in the

271bid., p. 436.

28Art:le, op. cit., p. 125,

1444, p. 125.

301b1d., p. 126.
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pure sense) oriented, fits well into the framework developed so
far. Each site at or surrounding a center has a certain income
potential depending on accessibility and location of disposable
income. fhe number of establishments, and more succinctly, the
number of employees can be determined since monopolistically compe-
titive firms (location as the monopolistic element) are only eligi-
ble to make normal profits at their threshold. Any additional
employee at the threshold level will bring diseconomies. If
surplus profits are accrued because a firm's threshold require-
ments are less than the outer range of the good, then that firm
must employ new workers to handle the "excess' customers, and
surplus profits then disappear and the firm returns to the normal
profit level. This leads to the conclusion that disposable income
within the market area of a center will determine the size of the
retail business center in terms of the number of employees needed
to supply that market area. If the disposable income is great and
the area small, then rents will be high; if the disposable income

is low and the area large, then rents will be low.

The Theory in Summary

Within any urban area there are one or more highly accessi-
ble sites at which rents will be high because of the potential
returns those sites can yield to landlords. Convenience goods
firms can maximize their profits at or near these centers because

potential revenue falls off more quickly than rent as distance from



the center increases. Firms which for their existence require more
revenue than that potentially available to them from an urban area
must locate in a larger urban area. These threshold requirements
give rise to a hierarchy of market areas and business centers.
Occasional goods firms are susceptible to the threshold force but
are not necessarily limited to sites close to or at the center.

The fact that landlords charge higher rent if firm revenue
increases limits the firm from making larger than normal profits.
The size of the firm has little bearing on normal profits since
larger firms must pay higher rents and more employees are necessary
to supply consumers with retail goods. Of course, larger firms
make more profit than smaller firms, but no more than what should
be expected for these firms.

This theory does not purport to explain the selection of
an individual site by an individual firm, but it does give order

to the arrangement of retail land when free market forces are

operating.



CHAPTER III

TESTS OF THE THEORY OF RETAIL STORE LOCATION

In this chapter an attempt is made to empirically test some
aspects of the unified theory of retail store location. The
purpose is to discover which parts of the theory hold up when
tested, so that subsequent urban research will have a firmer
groundwork on which to build.

The following statements have been extracted from the
theory for testing purposes. A brief explanation of the implica-
tions of these statements in regard to the strength of the theory
is given.

1. Surplus profits are balanced by rent.

2. Rent decreases more slowly from the center of business
activity than revenue.

3. If the size of convenience goods establishments are held
constant, sales will decrease as the stores move away from the cen-
ter of disposable income.

4. Rent for retail stores decreases away from the center of
business activity.

5. Convenilence goods establishments locate in business centere,

6. Occasionsl goods firms do not necessarily locate in centers,
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but must locate within a market area where the necessary effective
buying power to support the store (threshold level) is in evidence.

7. The force of the threshold limits firms to a particular
size market area, depending on the threshold requirements of these
firms.

8. Each site at or near a center has a certain income poten-
tial depending upon its accessibility and the location of effective
buying power.

9. The number of establishments or, more succinctly, the num-
ber of employees needed to supply consumers in a market area can
be determined by analytical estimating methods.

Statements one through five, if verified, would show rent
to be the instrumental factor in classifying convenience goods
firms as'monopolistically coméetitive, in which case their location
would be of prime importance for their successful operation. Also,
if these five statements are supported by tests, then accessibility
will have been shown to be of major importance as a factor for
retail location. Finally, if the central tendency of stores is
proved, the unifying character of the theory becomes clear. By
central tendency is meant that stores seek out the most highly
accessible sites (in terms of convenience to consumers). The way
in which sales and rent, two economic variables, react to different
locations ties economic theory to central place notions. This in
essence is the necessary conclusion that adds strength to the theory

of retail store location.
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Statements six through nine are tested not in this chapter
but in Chapter IV, in which a theoretical pattern of store location
is developed by analytical methods and compared with actual store
locations. One can think of the analysis of the first five state-
ments as testing aspects of the theory bearing on intra-shopping
district retail store spatial patterns, while the last four state-
ments pertain, in a general way, tuv business district location

patterns.

The Data Used and the Terms to be Defined

Listed below are the data needed to test the nine hypotheses,
together with the character and the source of the data actually used.
In addition, in order to clarify certain of the terms and concepts
mentioned in the previous chapter, operational definitions are given.

1. Rent.--The author was able to secure aggregate equalized
valuation (assessed valuation) data for about 250 establishments in
the city of Tacoma, Washington for the period 1958-1959. A number
of the members of the Washington chapter of the American Institute
of Real Estate Appraisers agreed that such figures for firms in
Tacoma would correlate closely with rent.1 Given this correlation
end the fact that actual rent figures were unavailable and unneces-
sary for the study, aggregate equalized valuation data are used in

lieu of actual rent paid.2

1Telephone conversations of the Summer of 1960.

21n a conversation with Horace Lister, Chief Appraiser,
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2. Surplus profit.--Data on surplus profits are unavailable,
but are estimated as the residuals of a regression correlating the
number of employees with the gross revenue of retail establishments
in Tacoma (hereafter called the "test city"). A further discussion
of this concept is given in the next section.

3. Convenience goods and occasional goods establishments.--
Using standard definitions, stores are considered.as either conve-
nience or occasional good‘ eatabliahmentl.3 It is realized that
ccnvenience goods type establishments can be considered as occa-
sional goods establishments in certain circumstances, but as long

as occasional goods establishments cannot be thought of as

Pierce County Assessor's Office, Mr., Lister in July, 1960, stated
that gggregate equalized valuation (aev) figures closely approxi-
mate one-quarter of the fair market value of a retail store.
Seattle appraisers assured the author that monthly reant for retail
establishments closely approximates one per cent of the market
value of the store. The conversion of revenue to rent appears as:

Ren:-i‘—%g!lxlz

Since all but gev are constants, then aev is used to study rent-
sales and rent-employee relations.

3Richard L. Nelson provides one of the many similar defini-
tions in The Selection of Retail Locations (F. W. Dodge Corporationm,
New York, 1958). He writes: Convenience goods ". . . are items of
daily consumption and very frequent purchase--sometimes called 'spot
necessity' items."” They include ". . . groceries, drugs, hardware,
liquor, and some variety items--and also include some service stores."
Occasional goods (referred to in most American journals as shoppers
goods) ". . . are [items] of relatively infrequent purchase. . . ."
These include "spparel, appliances, jewelry, furniture, and other
merchandise for longer term rather than daily consumption." P, 175.
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convenience goods establishments, then the study will not be
limited by the former fact.

4, Centers of disposable income.--These are considered as high
land value locations. Such centers will be discussed in Chapter IV,
where an attempt will be made to locate stores analytically., In
the present chapter, centers of disposable income will be considered
as the centers of shopping districts.

5. Sales.--These data were obtained confidentially from the
planning agency of the test city.4 Sales of 350 establishments for
the year 1958 were used. The data also list the locatiom, type,
front foot distance, building area, and parking area of the stores.

6. Employees.--These data were secured from the test city for
the year 1958 and are not to be reproduced in their original form
by agreement.5

7. Thresholds.--According to the theory, the leyel belcw which
a given type of retail firm cannot be established and make normal
profits is the threshold level. These levels are determined analy-
tically from & test dealing with employees and sales, which is

described presently.

4The author is indebted to Professor Edgar M. Horwood,
Department of Civil Engineering, University of Washington, who
suggested the use of sales data from the test city, and to officials
of the Planning Department of that city.

SThe author is indebted to Professor Marion B, Marts,
Department of Geography, University of Washington, who supported
his request for these data, and to the officials of the Employment
Security Agency of the test city.
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8. Market areas.--These were umavailable and they are not
easily determined analytically, mainly because of the overlap of
trading areas, which are dependent on the type of store, consumer
demands, accessibility, and so on. An attempt is made, however,
to determine the ‘location of market areas in the next chapter.

9. Ipcome potential of urbap sites.--These are estimated for
the year 1958 for use in Chapter IV.

10. Accessibility,--Driving time data were secured by driving
on many arterials and secondary streets in the test city at impor-
tant shopping hours. These data will not be useé directly in this
study, but will be mentioned in relation to potentially advantageous
retail store locations in Chapter IV.

11. Effective buving power.--Effective buying power was esti-
mated for the test city with the aid of standard tables concerning
income allocated for various goods purchased by consumers in

different income groups.6

Surpiug Profits and Rent

For the verification of the first hypothesis, namely that
surplus profits are balanced by rent, it is first nec;ssary to con-
sider the possible relation between sales and employees in retail
establishments, This is due to the fact that surplus profits are

defined in terms of sales above threshold levels, which are to be

6One such teble is reproduced in the Appendix from Nelson,

op, cit., p. 222,
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measured in terms of numbers of employees (see page 24). A discus-

sion concerning the first step follows.

e Rela Sgles and E ees

It was shown theoretically that retail service industries
locate at a site because demand exists at that point. In working
to&ard a better understanding of retail site selection, the question
arises: How will demand affect the employment pattern of the firm?
An attempt will be made in the following paragraphs to show the
spatial characteristics of employee-firm relations,

In this paper, persons who are employed directly for the
sale of retail goods and services are referred to as service workers,
They may be proprietors, salaried or commissioned employees. Most
of these retail workers are entirely dependent for their livelihood
on wages derived from the personal consumption expenditures alloca-
ted for retail goods. The demand for each particular type of good
is the determinant of whether or not workers can be employed. If
it is agreed that a retail establishment will successfully locate
in a given area if and only if there is sufficient effective demand
to justify the emplbyment of the retail worker, then an employer
will normally hire an additional worker only if the wages paid the
new worker will at least equal increased gross income. We would
expect to find a retail worker only in an area where the expendi-
tures for goods and services are suificiently large to allow for

his suppoxt.
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It is felt that analyses on the employee level rather thaa
the firm level will prove more fruitful in geographic studies.
Working with this smaller unit eliminates some of the possibilities
fof error.7 It has been argued cﬁeototically that surplus profits
exist when there is more demsnd for a service in an area than can be
handled effectively by the already existing firms.s Because this
excess in demand, however, is ingsufficient to support a new firm,
surplus profits accrue to the already existing firms. This surplus
profit argument can be made somewhat more realistic by using the
smaller unit--that is, the employee. Excess in demand requires
more service workers to supply "extra" goods. Any surplus profit,
determined in terms of the number of employees, tends to accrue to
the landlord as additional rent (see page 14). If the excesses
correlate with rent, then the first hypothesis would be proved
within the iimitations of this method of estimating surplus profits.

The first step in testing the hypothesis wae to determine
the relation between sales and employees, The second step corre-
lates residuals falling below the least squares linnnvith residuals

falling above the least squares line regressing sales on rent

Tthe fact that firms of the same type vary in physical size,
aumbsr of employees, and gross sales gives one reason to believe
that use of firms in geographic research might prove fallacious if
nuabers of firms are to be compared with other phenomena.

8Brian J. L. Berry and William L. Garrison, "A Note on

Central Place Theory and the Range of a Good," Econemic Geogrgphy,
Vol. XXXIV, No. 4 (October, 1958), pp. 304-311.
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(Figure 3.1). In other words, stores having fewer employees than
indicated by the regression for & given sales level, thereby making
surplus profits, are compared with stores having higher rents than
one would expect at a given sales level,

The first atep is carried out on three levels: national,
state, and local. The national and state correlations are of a
preliminary nature, carried out using readily available data, for
the purpose of determining the feasibility of continuing the test-
ing of this hypothesis. The results of the correlation at the local
level, using store-by-store data rather than grouped city data, are

used to test the hypothesis directly.

The Data

On the national level, total sales in 1954 for three retail
activities--grocery stores, ahoé stores, and gasoline service
stations--were correlated with the number of employees participating
in the exchange of the goods up for sale at that time. Each city,
large or small, was considered as one observation in a total uni-
verse of 349 cities. The data source was the 1954 Census of Busi-
ness, which presents the necessary city-by-city figures of emp loyees
and receipts.9 Grouped data, that is, all stores and employees of
one type in one city, were considered as one observation. Por this

correlation, and at the state level too, figures on a store to

%0.S. Consus of Busipess: 1954, Vol. II. Betail Trade-Ares
Statistics (Washington: U.S. Government Printing Office, 1956).
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EMPLOYEE -SALES AND RENT-SALES RELATIONSHIPS

EMPLOYEES . %
SURPLUS PROFITS\

LARRRTRR

SALES

AUV

AREA OF HIGHER RENTS
THAN EXPECTED\\\
\o\
RENT \ y
N
Vel

\

SALES

Figure 3.1

In this example stores A and B demonstrate
the relationships necessary for the verification
of the hypothesis, while stores C and D

. suggest that some other hypothesis may be true.
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store basis were unavailable,
On the state level, two states--Iowa and Illinois--were
considered. For Iowa, data were available for six cities; in

Illinois, data from nineteen cities were used.

Results of the National and State Correlations

On the national and state levels it was found that the
correlation coefficicnta of sales on employees for each of the
three service activities were extremely high (Table 3.1). Only
a very small amount of the variance in the amount of retail sales
can be accounted for by the difference in the number of employees,
Therefore, the test shows that retaill sales are a most important
factor associated with the hiring of workers. This does not mean
that a cause and effect relationship is evident, but that there is
a very strong association between the variances of the two variables.
There may be a question as to the validity of the test when it is
realized that the large cities will provide an undue weight to the
correlation. Data transformations would bring a more realistic
result if the transformation had as its objective the equal weight-
ing of each observation. Coefficients of variation based on the
mean measures of sales per employee were determined in order to
test this notion., The coefficients ranged from five to thirty~two
per cent, most being close to fifteen per cent. This result indi-
cates that although the correlation coefficients were high, there

was an undue weighting attributed to the fewer high magnitude
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TABLE 3.1

THE RELATION OF RETAIL SALES AND RETAIL EMPLOYRES
FOR THREE TYPES OF STORES IN THE UNITED STATES
AND IN ILLINOIS AND IOWA

Correlation Coeffi- Coeffi-
Sales Coefficient cient cient
Number Volume Bmployees of of
of per on Sales Determi- Varia-
Cities Employee Volume nation ticn
Grocery Stores
Total U.S. 358 842,159 .997 .994 16.4%
Illinois 19 43,859 .985 .968 15.4
Iowa 6 43,212 .982 .955 8.9
Shoe Stores
Total U.S. 287 $26,850 .996 .992 15.6%
Illinois 14 26,929 .987 972 20.1
Iowa 4 28,040 .994 982 5.0
Gasoline Service
Stations
Total U.S. 358 $22,726 .993 .985 15.6%
Illinois 19 25,211 .849 .705 15.3
Iowa 6 25,290 .965 914 13.1



38

observations. The dats were not transformed in the case of the

national and state data, but were transformed on the local level,

Results of the Local Area Test

On the local level, the data available for Tacoma included
store-by~store sales volumes in a number of shopping districts
outside the central business district, and data pertaining to the
number of employees in many of these establishments. The lijiég;
tions on the use of these data are not found with the accurasé sales
figures but with the employee data. The nusbier of employees was
determined by finding the average number of workers per store for
the entire year., This averasge may prove unrealistic when consider-
ing seasonal trade, but wherever there was doubt as to the validity
of the data, they were discarded. Added to the work force of every
store was one proprietor. This also may cause some variations in
the data. The addition was fostered by observations of Census of
Business data for many cities including the test city where the
number of proprietors and the number of stores correlated rather
well., One further drawback became evident with these employee
data. Only employees covered by workmen's compensation were
included in the figures. This tends to give a lower figure than
expected for the number of employees in a particular establishment.

Table 3.2 summarizes the raesults of the correlations. The
regressions were performed cn eleven typas of retail establishments

(Rigures 3.2a through 3.2g). The biases evident when using small
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TABLE 3.2

THE RELATION OF RETAIL SALES AND EMPLOYEES
FOR ELEVEN TYPES OF STORES
IN THE TBST CITY

'“ﬁainé Légatiéhﬁic ]

Transformations
Standard Coeffi-
Sales Correla- Correla- cient
Volume tion tion of
Sample per Coeffi- Coeffi- Determi-
Size Employee cient clent nation
Store Type
Hardware 8 $25,018 334 .392 .013
Grocery (non-
super markets) 10 34,691 925 941 871
Gasoline
service
stations 20 21,931 .957 311 .049
Women's clothes 6 19,571 .947 .986 ,965
Shoe stores 6 20,056 .649 .617 .225
Furniture 8 23,827 .846 .832 641
Eating places 20 7,868 .826 374 .091
Taverns 28 14,927 437 439 .169
Drug 20 15,113 S15 .710 476
Beauty shops 10 5,785 .710 .701 427

Barber shops 17 4,226 .605 477 176
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samples and widely varying obsérvational magnitudes called for deta
transformations. Before the data were transformed to logarithms,
the results indicated high correlations between the two variables,
as would be expected (Table 3-2). After making the transformatioms,
certain of the correlation coefficients changed marke&ly. The type
of retail establishments where high magnitude observations were in
evidence, causing high correlations in the first test, were reduced
greatly in importance in the transformed logarithmic correlation
determination. By using this transformation an attempt was made to
bring each observation into a more realistic perspective, that is,
giving each observation as close to equal weight as possible using
standard statistical techniques. The results of the logarithmic
tests show six of the eleven types of stores with correlation coeffi-
cients above the .600 ievel. This is encouraging, especially when
the shortcomings of the employment data and the small samples are
considered, as well as organizational differences within individual
categories of storas.

The relation that is evident with the results of these corre-
lations and the national and state level correlations, although not
examined further statistically, provide a foundation on which the
hypothesis can be tested. The relatively high correlations indi-
cate that surplus profit can be reasonably estimated by using
employment data. Shortcomings in the above work might reveal them-
selves again in the following test, but any positive or negative

results will be viewed in the light of these shortcomings.
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Surplus Profits and Rept

This test could be carried out only on the local level,
where the necessary store-by-store data were available. Synthetic
methods were used to test the hypothesis, and the results were
negative. Incongruities in much of the data used may be responsi-
ble for these results. In any case, the fact that the test showed
that there was no relation between surplus profits and rent suggests
the need for deter&ining rent and surplus profits more accurately.
If the results are also negative in a retest, then the theofy of
the location of retail establishments must be modified.

Bafore any actual statistical test was attempted, the data
were scrutinized for a possible correlation, and it became evident
that a statistical test was unnecessary. The data in summary form
are shown in Table 3-4.

The expected sales derived from employment data were deter-
mined by summing employees and sales from the eantire set of data by
store type, finding the average, then converting employees into
their comparable value in dollars of sales. This same technique
was used for finding the expected sales derived from rent
(Table 3-3). The relatively high correlations found previously,
sales on employees and sales on rent, indicated that surplus profits
could be determined using employment data. However, surplus profits
were not balanced by higher rents than would be expected (in fact,

of the 57 obaervations used in this test, 37 showed lower reants than



45

TABLE 3.3

THE RELATION OF RETAIL STORES AND RENT
FOR ELEVEN TYPES OF STORES
IN THE TBST CITY

Sample Correlation
Size Coefficient
Store Type

Hardware 14 .643
Grocery 15 778
Gasoline service stations 25 434
Women's clothes 7 .860
Shoe stores 9 .624
Furniture 13 .551
Eating places 34 .836
Taverns 39 .100
Drug 21 739
Beauty shops 17 .356

Barber shops 33 478
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TABLE 3.4

SURPLUS PROFITS®

(1) ¢3) (3) (4 (5)
Expected
Sales Expected
Derived Sales
_ from Derived
Store Type Employ- from Surplus
=R Actual ment Rent Profits
Code Numbers Sales Data Data (1)-(2) (3) - (1)
+ 5251 $121,530 $ 57,541 $103,389 $ 63,989 $- 18,141
5541 83,200 72,372 125,273 10,828 + 42,073
60,610 43,862 105,649 16,748 + 45,039
76,910 59,214 114,318 17,696 + 37,408
89,960 87,724 109,936 ,236 + 19,976
215,860 199,379 119,462 18,481 - 96,398

78,930 43,862 93,550 35,068 + 14,620
361,510 313,613 143,755 47,897 -217,755

* & s621 339,010 254,423 276,622 84,587 - 62,388
60,070 45,013 46,380 15,057 - 13,690

* & 5665 85,020 80,224 63,121 4,796 - 21,899
73,670 60,168 38,886 13,502 - 34,784

64,240 40,112 48,608 24,128 - 15,632

* 5712 554,523 507,515 298,730 47,008 -255,793
485,464 357,405 469,672 128,059 - 15,792

215,890 142,962 319,860 172,928 +103,970
209,650 142,962 379,337 66,688 +169,687
364,760 285,924 201,575 78,836 -163,185
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TABLE 3.4 (CONTINUED)

(L (2 (3) €Y 5

Expected
Sales Expected
Derived Sales
from Derived
Employ- from Surplus
Store Type b Actusl ment Rent Profits
Code Numbers Sales Date Data (1)-(2) 3 - (L

5812 $ 23,890 $ 15,736 $ 21,720 § 8,154 $- 2,170

10,070 7,868 52,088 2,202+ 42,018
34,290 23,604 35,707 10,686  + 1,419

162,280 96,776 79,769 5,504 - 22,511

36,220 25,964 21,864 10,256 - 14,536

169,960 86,548 67,007 83,412 -102,953

102,840 95,990 84,925 6,850 - 17,915

56,985 55,076 54,392 1,909 - 2,593

5813 37,300 34,332 45,996 2,978  + 8,696
43,280 34,332 27,301 8,948 - 15,979

30,060 29,854 36,846 206 + 6,786

37,320 29,854 17,591 7,466 - 19,729

47,160 44,781 40,687 2,379 - 6,473

26,510 14,927 23,954 11,583 - 2,556

50,930 29,854 14,936 21,076 - 35,994

25,440 19,405 93,099 6,035  + 47,659

37,720 29,854 27,795 7,866 - 9,925

67,720 59,708 44,743 8,012 - 22,977

44.610 29,854 28,504 14,756 - 16,106
36,210 25,376 68,005 10,834 + 31,795



TABLE 3,4 (CONTINUED)

(1) (2) 3 (4) (5)
Expected
Sales Expected
Derived Sales
from Derived
Employ~- from Surplus
Store Type Actual ment Rent Profits
Code  Numbers  Sales Data Data (1)-(2) 3 -

* & 5912 $178,750 §$ 60,452 $255,433  $118,298 $+ 76,683

221,480 120,904 85,615 100,576 -135,865
119,430 90,678 126,020 28,752 + 6,590
91,450 71,031 71,905 20,419 - 19,545
229,510 136,017 153,774 93,493 - 715,736
64,440 60,452 56,606 3,988 - 7,834
45,720 45,339 57,077 381 + 11,357
* 7231 25,190 17,355 9,408 7,835 - 15,782
21,460 17,355 11,652 4,105 - 9,808

21,650 11,570 35,335 10,080 + 13,685

7241 12,890 8,452 8,105 . 4,438 - 4,785
18,960 15,636 21,540 3,326  + 2,580
17,600 12,678 7,261 4,922 - 10,339
14,400 9,720 6,806 4,680 - 7,59%
11,260 8,452 5,718 2,808 - 5,542
5,202 4,226 8,538 976  + 3,336
5,700 4,226 1,532 1,474 - 4,168
7,430 4,226 9,837 3,206+ 2,407
10,700 8,452 10,015 2,248 - 885

aListed are just those stores exhibiting surplus profits based
on employment data where rent dats are comparable.
bStandard industrial classification code.

* Store type exhibiting sales-rent correlation coefficient
above .600

* Store type exhibiting sales-employee correlation
coefficient above .600,
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would be expected), and the?efore the hypotheeis, within the limi-
tations of the data and technique, must be rejected.10

This result would indicate that if these firms are consi-
dered as convenience goods establishments, they are not monopolis-
tically competitive; other factors not included either in the
theory or in the definition of monopolistic competition are operat-
ing in urban areas. One study offers an opposite viewpoint. Ross
asked the question: '"Does the establishment of market areas and the
corollary of locatiomal advantage result in economic rent?"ll
Using parking lots as a convenience good, he concluded that "Since
the only other important cost besides the cost of unskilled labor
18 land cost, and since land is relatively unimproved, these differ-
ences in gross revenue, it is felt, result in an approximation of
differences in economic rent." A firm not only sells goods, but it
also sells convenience.12 This may be the case for parking 1cts,
which tend nearly wholly to reflect the characteristics of our use
of the term monopolistic competition, but it intuitively appears
that few other retail or service establishments depend to as larga
a degree on convenience for success. Purthermore, if the data and

test are accurate, then one may presume that a measure of the

loAn observation falling in the shaded portions of both
charts of Figure 3,1 has a plus value in Table 3.4.

11Hyron H. Ross, "Product Differentiation in the Parking
Market," Land Economics, Vol. XXXIV, No. 3 (August, 1958), p. 252.

121p1d., p. 252.
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"imperfectness'" of competition can be made. The degree to which
the rent of a particular store is lower than suspected in a mono-
polistically competitive market may indicate quantitatively the
impertance of such factors as the effect of édvertising, the person-
ality of the eatrepreneur, or other factors usually attributed to
an imperfectly competitive market. The testing of other hypotheses
extracted from the theory may indicate that this is possible or it
may prove, on the other hand, that the first hypothesis (surplus

profits are balanced by rent) may in fact be true.

and Revenue Cu 8

The verification of the second hypothesis, that remt
decreases more slowly from the center of business activity than
revenue, would also verify hypotheses three, four, and five. Charts
and graphs are used to make the analytical testing method clear. It
should be mentioned at this time that the test did not conclusively
show the hypothesis to be true, and for that matter did not satisfy
the assumptions of the theory presecanted. For this reason, an evalua-
tion of the strength of the hypothesis is in order, as are statements
regarding the validity of the associated hypotheses and the signifi-
cance of the character of the test. Furthermora, becauge of the
very questionable nature of the validity of the preceding tested
hypothesis, one should not expect these hypotheses to be verified.
This is based on the fact that the foregoing test tended to rule

out the monopolistically competitive natura of retail gstablishments
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upon which hypotheses two through five are based.

The data used to attempt verification of the sacond hypothe-
8is came from the test city. 1In only a few shopping districts were
adequate data available, and these were used. The central buginess
district data were unavailable. This latter data gap is a hindrance
to the study, simply because it is believed that in the downtown
area of the test city, as well as most avery city, the hypotheses
could be verified with little difficulty. The fact that there is
some doubt as to the soundness of the hypotheses backons researchers
to determine, if posgible, whether this portion of the theory of
retail location holds only for central business districts, If that
is the case, then a modification of the theory is in order.
Researchers will be forced to examine more carefully all aspects of
the theory of retail location; it may only partially explain the

location of commercial activity within cities,

The Identificatjion of Businegs Cegters

Befors the test can be made, it is necessary that the centers
of business activity Qithin shopping areas be defined and identified.
The center is that location where land values per unilt area are
higher than they are in any other location within the shopping
district. The reasoning for this decision follows.,

The business center has been thought of by many as the most
accessible location within a shopping area, but this presumption

would partly verify certain of the associsted hypotheses as well as
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the second hypothesis by the inference that accessibility determines
the location of retail trade. One of the purposes of the following
test is to find 1if this is the case. For that reason, some other
method of center identification is necessary.

One such measure could be the determination of the highest
sales or rent per unit area within the business district. However,
this again would be presumptuous. If the sales or rent per building
area are high at certain locations, are these locations automatically
centers of retail trade activityf Although there is a strong possi-
bility that these locations will in fact be centers, there is no
guarantee that the economic forces operating at these iocations are
truly centripetal in nature. That is, while one would expect rent
and sales per unit area at centers to be high, these rent and sales
locations might also exist away from canters for a number of reasons.
For example, a large grocery store of thé supermarket variety may
be unable to afford the rent a landowner would demand at the center,
and for that reason might find a more favorable cost situation away
from the center (consider the necessary parking area). However,
because of the store's high sales and high improvement value, the
rents may be quite high, although not higher than they would be at
the center itself.

A more plausible measure for determining a center appears
to be that of land values. Certainly, the land value is a reflec~
tion of the ability of a pilece of land to return high rents to the

landowners. If high accessibility is one of the factors which
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encourages assessors to value a piece of lsad at some high price,
then it becomes evident that in the economic marketplace accessibil-
ity is a factor in land value determination.

The following charts (Figures 3.3z, b, ¢) will give some
idea of center location in a number of shopping districtl,13 In
each case the land values as determined by official Pierce County
appraisers are divided by the front foot measurement. This modifi-
cation of the definition is in order because it was found that
county appraisers use store frontage rather than store ares as the
main criterion for land value determination. On each of the charts
the x axis roughly represents the distance along one side of a
major street extending through the shopping district. One reading
was determined for each block by dividing the total land values by
the total front foot measurements of the stores. It was possible
to have as many as 33 readings per block; large variations in the
values made it difficult to see the trends, and therefore the use

of block-by block data. Histograms could be used for graphical

_ 13'Ihe original data includes observations from fifteen
non-central business districts which were defined by the Planning
Agency of the test city. The basis for selecting the fifteen dis-

tricts was that each contained at least one store of the general
merchandigse or apparel or furniture-appliance type, and at least
two other comparable "shopping goods" stores. The limits of the
districts were drawn to include all contiguous blocks on which
retail-personal services uses appeared. Blocks containing automo-
tive as well as othar retail-service uses were included. Blogks
in which there were only automotive or highway-orieated facilities,
such as drive-in restaurante, were excluded. The central business
district was not included. As it turned out, each of the fiftesn
districcs grossed over one million dollars in 1958, the year for
which the date were collected,
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LOCATION OF BUSINESS DISTRICT CENTERS
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depiction of these figures, but it was suggested that if a center
was considered as an area rather than a point, then the inflection
points on curved lines might act as the center boundariea.la Curved
lines could be superimposed easily and clearly over the straight
lines if the analysis were extended in this direction.

The charts show that in only a few cases does the curve
fall off in a consistent trend from thehigh points on the graph.
This result casts doubt on the assumption that centers in shopping
areas exist. It may be that shopping areas of the non-central
business district variety have no centers at all, and can be con-
sidered as points--that is, the entire shopping area is a center,
Since the shopping areas used for center identification range in
importance from two to five million dollars in 1958 gross sales,
and contain at least fifteen different store types, one must con-
clude that they are second or third order centers (in the jargon of
central place theory). The question arises as to how large a
shopping area must be before the center is easily identifiable.
Also, must the configuration of the shopping district be clustered

rather than of the arterial type for a center to appear?l5 These

IASuggclticﬁ made in conversation with Waldo R. Tobler,
University of Washington.

15For a discussion of the spatisl configuration of shopping
districts see Brian J. L. Berry, "Shopping Centers and the Geography
of Urban Areas,"(unpublished Ph.D, thesis, University of Washington,
1958) ; and Berry, "Ribbon Developments in the Urban Business
Pattern," Apnals, Association of American Geographers (June, 1959),
pp. 145-55.
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unanswered questions make it appear as though the hypothesis (rent
falls off more slowly than revenue) cannot be tested, but a measure
was constructed which makes it possible to determine if the econo-

mic forces mentioned in the theory are acting in these districts.

Testing the Hypothesis

For all stores, if sales increase exponentially as rent
increases linearly, one may conclude that if sales are high, close
to or at centers, then rent must fall off more slowly than sales as
distance increases from the center (Figure 3.4).16 The following
empirical analysis attempts to show the sales~rent relationship just
mentioned. A random sample of stores selected from the total number
of stores for which data were available (50 of the 250) was graphed
in the manner noted on Figure 3.5. The data were adjusted so that
rent and sales could be considered in terme of the square footage
of the stores. This common denominator is necessary in a spatial
study of this nature because of the attempt to compare unlike things
(e.g., drug stores, gasoline service stations). Sales per store
area, for example, vary strikiagly between store types but less

vwithin one store type category. According to the theory, stores
using their building area very intensively (high sales per floor

area) would tend to locate at or close to the centers of business

162h13 was not assumed for the testing of hypothesis one.

In that test a linear relationship was assumed and may have resulted
in lower correlations than occurred (Table 3.3). Nevertheless, this
linear assumption, which was used for testing hypothesis one, does
not detract from any conclusions reached as & result of that test.

N
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EXPECTED SALES-RENT RELATIONSHIP

Sales per
square foot

Rent per square foot

Figure 3.4
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districts. It is evident that no pattern can be easily identified
on the graph. Further research revealgd that a pattern does exist
when all stores of a particular type are considered as one reading;
that is, when averages are used (Figure 3.6). In general, one
might expect that sales increase more rapidly than remt, but the
variance within any particular type of store group is so high that
anything less than a generalization is invalid. If the variances
were not marked, and if the centers were easily identifiable, then
it would be possible to test the hypothesis by graphically portray-
ing the sales and reat data as shown hypothetically below (Figure
3.7). Rents at centers are high, but bacause sales increase more
rapidly than rents toward centers when perfectly correlated, the
slope of the rent curves from the centers would be less than the
sales curves, thereby verifying the hypothesis. Since centers are
not easily identifiable, and since only in a general way do sales
increase more rapidly than rents, the following graphical analysis
is used. These graphs do not verify the hypothesis, but show in a
general way that there is a tendency for it to be true. This
detracts greatly from the theory, but, again, points out a direction

for further theoretical and empirical work.

The Graphical Analysis
It was found necessary to use a series of graphs in ozder
to test the hypothesis, The same business districts that were used

in the center identification analysis are used in the graphical
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AVERAGES OF RENT AND SALES FOR RETAIL STORES
BY TYPE IN TEST CITY
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analysis. Again, the major business streets were graphed, the
x axils representing the store front foot distance for all retail

stores on one side of the street.17

On the y axis two scales are
used: one for rent and one for sales. The graphs reveal trends
that are difficult to identify, let alone measure (Figures 3.8a, b,
¢, d). For this reason, a three-store moving average adjusted for
store size (building area) is used (Figures 3.9a, b, ¢, d). It
makes the trends more readily apparent to the eye, but measurements
of these slopes would still be meaningless.

The last attempt to discover a measurable pattern used the
following method. Each of the readings for rent and sales taken
from the three-store moving average charts was listed and index
numbers constructed with the number 100 assigned to the highest
value of each group, whether it be at the graphical center of the
business district or not. Figures 3.10a, b, c, d portray these
data in the manner of ¥igures 3.8 and 3.9. The hatched portion of
the graph represents that area where rents are relatively higher
than sales., The stippled portion represents that area where sales
are relatively higher than rents. Since in most of the graphs, the
hatched area is greater than the stippled portion, it can be con-
cluded in a general way that rents decrease more slowly than sales

from the central portions of business districts.

17Although gasoline service gtations are included in the
data, they are eliminated from the analysis because in the subse-
quent analysis, that of the adjustment for building area, these
retail stores, if included, would distort the graphs in an unreal-
istic manner,
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SALES AND RENT FOR RETAIL STORES BY BUSINESS DISTRICTS
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THREE-STORE MOVING AVERAGE OF SALES AND RENT

FOR RETAIL STORES BY BUSINESS DISTRICTS

DISTRICT A
2.0 -
n
,\
m 1y
s 5k -~ /
— ~ !
% ll \\ !
~— ? N, ]
e ! \\ o’
o A
o
L.
1O L ~4C &
o] -
o o]
o =
] 0
. 2
o
o ©
0
5 0.5 20 o
2 N 1 s
~ - 2
~— / T
N\ o
a
Wi
2
0 0 T
L
Front foot distance
0] 250 SALES —
| B S S |
FEET RENT ——

Figure 3.%a



69

DISTRICT B3

(siojjop) 400y aipnbs sad sapg

3 = &
I T T
|||||| ._. <
r—= T A
e T —_ .\\
c\\ o\
\ ..
N\
N
\- /l./»
=TT M\
N\ .
AN 7
N e
A Y
N <
//. /.
_ —
// ~.
"~ V.
/. .—
/ i
/ !
/ ~.
c— - \
L 1 1 1 1
Wy (e ] p] o w
N N ot (@]

(s10||op) jooy asonbs aad juay

Front foot distance

Figure 3.9b



70

DISTRICT B,

(siojjop) 00y euonbs iad sejog

Front foot distance

3 Q@ P
I 1 1
_——— —— v\\l\\l‘.
- - IIN e
P
! .
I .
— /
— — o -/.
/.
~— —_ \.\\
\ —
\ N,
~ - .\
— ~
. - \.-\\\\\\
\.\ —./-/
\
./.
~
S .
~ - —~
"< J
N, /
\ .
—" \
. J
/-' /-
—_— - ~
\, .
\
1l j | 1 1
o ) o Up]
o~ o

L.
u
o~

Ato:ovvlwoo.._ a4onbs sed juey

Figure 3.9



71

DISTRICT C

(sio|jop) 4004 auonbs sad sa|og

~
~. .
!\- /l
’ 7
¢~ . -
S — \\
l‘l'.
_/
VN
~
~
>N
- s
= T = -, ~.
I , 3
.
-
-
- -
_ /
-
-~ .
.
7
o — - .
(. 1 1 1 1
Up] o ) [ap] wy
N (o] —_ -—_ (o]

Aﬂo__o_uv jooy aisonbs 1ad juay

Front foot distance

Figure 3.9d



asuCysip 00j juoi aouUDySIp OO) juosy

72

0 0
1334
T
. 062 (o]
\.\_ 1 ON S37VS NVHL MH3IHOIH LIN3IY &ZZ2D a ON
V\ w f IN3Y NVHL YH3IHOIH S3WWS ==
y T oy T oy
\ 1 90 W 71 09
\ : ® “._
. -1 H ..._ -1
. \ 08 . ‘ X 08
< o0l . ~ 00
lg 1D1¥1S1q v 1Dlylsia

SID1Y1SIQ SSANISNG NIHLIM LN3IY ANV S3INVS 40 3ANLINOVW IAILY13Y-9001 g seanbiy



DISTRICT B»

eSS T TANT R IS S

Figure 3.10c



74

DISTRICT C

i00

80 |

60

40 |

. .

s

20

Front foot distance

Figure 3.10d



75

Implications of Results on Related Hypotheses

The above results lead to further conclusions. First, if

the central portion of a business district is considered as the
center of disposable income in an area, then accessibility must be
related to location of retail stores within business districts
(hypothesis three) .

Second, since in a general way rents fall off as distance
increases from the center, then accessibility again must have some
bearing on retail store location within businees districts
(hypothesis four).

However, since some of the stores included in the above
tests showed no relation to distance from centers, then it may be
accurately concluded that these stores do not reflect definitely
the characteristics of convenience goods establishments. It then
follows that these stores are not characterized by monopolistically
competitive elements (hypothesis five).

The most important finding of this test, it is believed, is
the fact that within shopping districts of the non-central business
district type theoretically valid location forces are rather

obscure. This is discussed more fully in the following section.

S d C usi
A number of statements extracted from the theory of the
location of retail establishments were listed as hypotheses for
empirical verification. Two of the hypotheses were tested in some

detail, while three others, whick might be considered corollaries
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of the two, were tested simultaneously. Although the results were
not necessarily negative, there was still considerable doubt as to
the validity of that portion of the theory from which these hypo-
theses came. The tests were carried out using synthetic means in
order to make the data conform to the demands of the analytical
methods. It is felt that although these data manipulation proce-
dures detract from the tests, there is suitable evidence presented
to make researchers wary of the validity of the portions of the
theory tested.

It was found that with the data used, surplus profits are
not balanced by rent, thus revealing that if firms locating within
shopping districts are considered as convenience goods establish-
ments, then these are not monopolistically competitive, as the
theory states. Further tests revealed that these stores do not
reflect the characteristics of convenience goods firms, and there-
fore the above conclusion is checked and verified. The final
chapter will discuss more fully eccnomic differences between con-
venience and occasional goods establishments.

One test, the number of employees in retail firms does
correlate well with revenue, revealed positive results, but did
not have a direct bearing on the theory. The strongest correla-
tions were on the national level, where grouped data were used.
Nevertheless, with the use of store-by-store data on the local
level, medium end high correlations were evidenced for most of the

store types, It was hoped that the surpluses of sales, using
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employment as a determinant, could be considered as surplus profits.
There is no reason to believe that this is a false presumption, but
the negative conclusion as to the hypothesis concerning surplus
profits being balanced by rent leads researchers to attempt to
refine the concept of surplus profits so that a more plausible
testing procedure can be used.

If rents decrease more slowly from the centers of retail
trade than sales, strength would be added to the theory of tertiary
activity, and a goodly portion of the thaory of retail store loca-
tion would hold. However, the hypothesis was verified in ouly a
very general way, and one must also consider that serious short-
comings in the theory of retail store location might become evident
with an extension of the tests to central business districts. Many
questions arise as to why this was the result. What other factors
must be included in the theory? What form should these new varia-
bles take? What are their importance? What factors are operating
in the non-central business district shopping areas which possibly
givé them 8 different economic flavor than in the central business
district? How important {s accessibility to the locations of these
areas and the stores within the districts? How can the theory of
imperfect competition be designed to satisfy the character of these
establishments? The wey in which the concept of monopolistic compe=~
tition is used by land economists and geographers appears to ba
inadequate for empirical saudies.. It 1is apparent that a tremendous

amount of research must be done before the theory can be modified
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so that our understanding of the locations of stores within shopping
districts will be increased appreciably. In Chapter V an attempt is
made, using the results of the tests of this chapter and the results
of the theoretical store location procedures of Chapter IV, to

answer some of the questions posed above.



CHAPTER IV

TOWARD THE DETERMINATION OF RETAIL STORE LOCATION

In this chapter, theoretically based frameworks for analysis
are developed which will, it is hoped, aid in more fully understand-
ing the location of retail stores. Three methods for predicting
retail store location are presented: (1) map transformations of
disposable income data, (2) threshold determinants of business
location, and (3) a measure of potential accessibility as an indica-
tor of profitable urban sites for retail stores.

The first two of these methods are based on the theory of
retail store location. They are presented for the purpose of
furthering the analysis of the theory of retail store location
where normal testing procedures are inadequate and new techniques
of analysis may prove helpful. With the use of map transfcrmations
of disposable income date it is possible to evaluate the existence
of market areas and indirectly to show the importance of the acces-
sibility of retail sites to purchasing power for retail goods.
Threshold determinants of business location test the existence of
limitations on the ability of various types of retail establishments
to locate in particular areas. The measure of potential accessi~

bility must be set apart from the first two techniques, mainly
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because of its independence from the theory of retail location.
This technique is included here because, in common with the first
two methods, it has the goal of theoretically predicting retail
store location. However, this third method is an initial attempt
to expand the theory of retail location by the development of a
model based on the concept of intervening opportunity.

The three methods are discussed and some preliminary
eméirical tests presented. Emphasis is given to that part of the
theory which shows the importance of the location of personal con~
sumption expenditures available for retail goods and services. It
should be emphasized at the outset that this work is presented in
an introductory manner for further refinement in later urban
studies,

The previous chapter contained tests of certain statements
extracted from the theory of retail store location which bore,
mainly, on the location of stores within shopping districts. This
chapter is concerned primarily with statements bearing on the loca-
tion of stores in the total urban economic landscape. To introduce
the techniques cited above, mention will be made of certain theore-

tical aspects of personal consumption expenditures.

e ion of Pers Copnsumptio
a

Expenditures and Sales

Stores are spread unevenly in urban areas. Geographers in
their quest for an explanation and understanding of store patterns

have introduced implicitly in their analyses the effect of uneven
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population densities. Certainly a more comprehensive indicator
would be the distribution of the: money that the population allocates
for retail goods, rather than the distribution of the population
itself. The problem, therefore, is what effect the distribution of
consumer disposable income for retail goods has on the location of
retail stores. In the following paragraphs an attempt is made to
expand the notions presented in the theory of retail store location
concerning the nature of the relations between income distribution
and store location.

For decades economists have been plagued with the problem
of determining the mechanism responsible for consumption expendi-
tures., If it were possible to predict how each consumer wili act
in the market-place, the problem would be solved. Theories have
been put forth and operational methods of analysis have been
developed, but the problem of the psychology of individual consumer
behavior has not been solved. Most anaiyses assume that man is a
rational being, and that quantification is possible since maximiza-
tion of satisfaction or utility lends itself to standard methods of
economic analysis. Economists have isolated certain important
variasbles, such as price and income, which influsnce consumer
demand. As geographers interested in spatial relations, we are
interested in how price and income act over space. The same
problem of the psychology of consumer behavior, however, inhibits
the geographer in understanding consumer movements and, also, store

location. Nevertheless, if geographers also assume that man is an
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economically rational being, it is possible to understend partially
consumer movements and store locations,

Consumption expenditures are spread unevenly over space.

In a figurative way we can think of consumption expenditures as
moving to stores for the purchase of retail goods. If there are
known limitations on the distances people will travel for goods,
then it is possible to delimit areas where stores might locate.
Table 4.1 presents general data as to how far people go or, more
correctly, have gone for the purchase of some retail goods.
Although distance alone does not determine where consumers purchase
goods,1 nevertheless most retail stores cannot successfully locate
in an area if the consumption expenditures available in that area
are not sufficient for the store to operate at or ;bove the
threshold level of the firm. Therefore, it may be concluded that
distance from consumption expenditures can be a determinant of
store location only if the total consumption expenditures available
in a market area for a given type of retail store are the same or
greater than the threshold requirement of that type of store.

The above discussion provides the necessary framework for
the development of theoretical measures of market areas. Aggregates
of consumer trip distances and consumption expenditures make it
possible to delimit trade areas., At the same time, threshold levels

of firms are distinctly related to consumption expenditures available

LThat is, distance is not the only factor--it is still an
important factor.
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TABLE 4.1

AVERAGE DISTANCE OF CONSUMER TRAVEL: SINGLE-PURPOSE TRIPS,
MULTIPLE-PURPOSE TRIPS, AND TOTAL TRIPS
IN CEDAR RAPIDS, IOWA, 1949

Humber
Number of
Single- Average Multiple- Average Average
Destination Purpose Distance Purpose Distance Total Distance
or Purpose Trips (Miles) Trips® (Miles) Trips (Miles)

Grocery 157 0.5 107 4.1 264 1.9

Bakery 5 0.9 29 3.6 34 3.3
Drug store 57 1.1 ) 103 4.1 160 3.0
Hardware 7 1.4 18 3.8 25 3.1
Restaurant 16 1.6 132 3.2 148 4.2
Appliance

store 2 1.7 10 5.6 12 4.9
Supermarket G4 1.8 100 3.4 144 2.9
Gas station 11 2.3 49 4.8 60 4,3
Tavern 4 2.4 12 5.2 16 4.8
Furniture 3 2.4 15 3.7 18 3.5
Clothing 2 2.5 46 4.7 52 4.6
Department

store 11 3.0 151 4.1 162 3.6

'Hultiple-putpoae trips include multiple-purpose shopping
trips, trips in which shopping is combined with work, and trips in
vhich shopping purposes are combined with social-recreation purposes.

Source: Joha D. Nystuen in William L. Garrison et al., Studi £
Highway Development and Ceographic Change (Seattle:
University of Washington Press, 1959).
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for the particular goods they offer, thereby connecting firms with

definite market areas.

Map Transformat;og of Disposable Income Data

The method of map transformation of disposable income data
has as its purpose the allocation of income available for retail
goods to places in urban areas where stores might profitably locate.

_It is based on the premises that: (1) market areas exist for
retall stores, as indicated in the preceding theoretical statement;
(2) there is a minimum or no overlap of market areas; (3) consump-
tion expenditure location bears directly on the location of retail
stores; (4) travel time or cost is the same for any unit distance
from place to place; (5) rent or any other economic factor except
consumption expenditures for goods supplied in retail stores has no
bearing on the general location of the firm. A ghort description

of the technique follows.

The Technique

On a population dot map of South Tacoma a number of square-
shaped, equal-area grid cells were drawn. The consumption expendi-
tures available for groceries (including produce and meat) were
computed for each cell. The cells were then distorted following a
specified set of rules so that the new cells would be rectangular
and in areal proportion to the computed consumption expenditures
available for groceries in each of the original cells,

It was decided to allocate twelve supermarkets to the area
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of South Tacoma. These stores were positioned by means of:

(1) superimpcsing an hexagonal market area pattern consisting of
twelve hexagenz on the distorted cell diagram, (2) plotting the
centers of the twelve hexagons on the distorted map, and (3) mapping
the twelve centers of the distorted grid system to their proper
positions on the original grid system.

Finally, the twelve largest actual supermarkets, and the
twelve largest districts of grocery store sales (summation of
grocery store sales where more than one store is located within &
one block area) were plotted on separate but identical maps using
the original grid and containing the theoretical store locations.
The theoretical pattern was then compared to the real pattern. A

discussion of the technique follows.

Delimitation of the Study Area

The area of South Tacoma that was delimited (Figure 4.1)
has rather definite barriers to movement, especially for such short
distance trips as those for groceries, on its edges. The north is
bounded by a combination of a major United States highway, railroad
right-of-ways, and industrial land. These three cover an area
averaging a quarter of a mile in width. The eastern and southern
boundaries are less well demarcated, but it is noted that the area
becomes less and less densely populated in these two directions,
with the population falling off considerably within the study area.

The western boundary is well defined by a nerth-south freeway which
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Figure 4. — STUDY AREA IN TEST CITY

POPULATION DISTRIBUTION

TACOMA, WASHINGTON
1957

EACH DOT REPRESENTS 25 PERSONS

CITY PLANNING DEPARTMENT
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has been hindering movement in an east-west direction for the last
six years (an existing topographic depression impeded movement
before that time).

The city of Tacoma uses the township-range system for land
location identification, thereby making it easy to divide the study
area into grid cells of one-quarter mile dimension on each side,
totalling 48 cells. Information regarding the parts of cells 1n
the north and east was included in the cells directly bordering

them on the south and west respectively.

Determination of Income Available for Groceries

The population of each cell Qas determined by the use of a
1957 population dct map of the city (Figure 4.1). Income data for
census tracts were taken from the 1950 census and adjusted to 1857
wage levels. For each census tract the consumption expenditures
for groceries were computed by firat dividing the population into
income groups and then determining the amount of income allocated
for groceries by each income group in each census tract. This
{income was then distributed to the grid cells, with housing data
used to estimate the areas within a census tract where the various
income groups resided (Figure 4.2). As a check on the validity of
these calculations, the total sales of all grocery stores in the
area were compared with the estimated consumption expenditures for
groceries in the area. The results of this crude check were highly

favorable.2

2The estimated consumption expenditures for groceries in
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LOCATION OF CONSUMPTION EXPENDITURES AVAILABLE
FOR GROCERIES IN STUDY AREA

235 321 6l 449 462 496
543 663 764 472 612 400
457 827 940 535 264 1023
345 827 823 420 288 162
194 515 680 265 298 46
24 397 508 336 153 99
35 3i2 300 3l
43 251 263 169
87 147 175 88

Figure 4.2
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A more detailed explanation of the technique just outlined

may be found in the Appendix.

The Map Distortion

The following rules were used in distorting the grid cells
8o that a unit of area anywhere on the distorted map would be equal
to the consumption expenditures for groceries (Figure 4.3).

1. All cells must be rectangular.

2. All cells which are contiguous on the original map must
also be contiguous on the distorted map.

3. The size and shape of the distorted map must be the same
size and shape as the original map.

There are an infinite number of ways in which the map might
have been distorted, but the method presented appears to be plausi;
ble. In effect what was done was to stretch or shrink the original
cells within the rigid boundaries of the area to sizes approximating
the consumption expenditures available for groceries in each of the

cells.3

Determining Theoretical Market Areas
It is obvious that intra-urban market areas are not hexa-

gonal in shape, but Isard suggests that market areas may be

the study area are $18,356,151 for 1958, The actual sales in the
area were $17,105,713. The difference 1s 5.2%.

3The general form of this technique is demonstrated and
analyzed by Waldo R. Tobler in "Map Trensformations of Geographic
Space" (unpublished Ph.D, thesis, University of Washington, 1961),
pp. 151-163. _
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MAP DISTORTION OF CONSUMPTION EXPENDITURES
FOR GROCERIES IN STUDY AREA

10-10 10-11 10-12 10-13 10-14 10-15
1-10 -1 1-12 n-13 1n-14 1n-15
12 -10 12-11 12-12 12-13{12-14 12-1%
13-10 13-11 13-12 13413 13-14 13-15
14-14{141
15
14-13
15 14 15-15
5-13
14-11
14-12
14-10
15-11
15-12
17-13
15-10
16-11
16-10
16-12
17-10
17-41
(8-1 17-12 {18-1
i8-01
18-12

Figure 4.3
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distorted six-sided polygona.“ It is this suggestion, as well as
the existence of well-defined market areas for grocery stores, that
is being tested here. Starting at the geographical center of the
study area (which is also the center of consumption expenditures
available for groceries), hexagons were constructed so that as
close to twelve hexagon centers could be included on the map as
possible (Figure 4.4).5 The number twelve was not binding, since
any number of hexagons could have been drawn, but was based on the
fact that if only supermarkets supplied the consumers of this area
with groceries, thén probably twelve or less would be needed (the
average sales of a supermarket are a little over $1,500,000, and
camputed ccasumption expenditures for groceries in the area are
approximately $18,000,000) . The centers of the hexagons were posi-
tioned on the original map in the manner mentioned earlier. Dis-
torted hexagons (six-sided polygons) were not drawn to represent
the theoretical market areas. Thie was not necessary, for if

twelve supermarkets are shown to exist in the study area at the

4Walter Isard, Location and Space-Economy (New York: John
Wiley and Sons, Inec., 1956), pp. 271-273.

sFiguren 4.4 to 4.8 contain thirteen theoretical super-
market locations. This is the smallest number of centers that can
be included within the study area given the size of the hexagon and
the requirement that the first hexagon be constructed from the
geographical center of the study area, The author rotated the
hexagons with the geographic center as the vertex. After each
roration of fifteen degrees of arc the number of hexagon centers
falling within the study area was counted. Figure 4.4 shows the
position of the hexagons when the smallest number (thirteen) of
centers appears within the borders of the study area.
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PRELIMINARY THEORETICAL MARKET AREAS
FOR SUPERMARKETS IN STUDY AREA

Figure 4.4
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theoretically derived locations, then the existence of their market
areas, represented by distorted hexagons, would be implied.
Theoretical Grocery Store Location and
Actual Grocery Store Location

The foflowiné maps show the results of this method of
theoretically determining grocery store locations. Figure 4.5
compares theoretical store locations with the locations of the
twelve largest actual supermarkets, while Figure 4.6 compares
theoretical store locations with the locations of the twelve
largest actual centers of grocery store sales. On both maps the
theoretical pattern and the actual patterns are rather similar.
Measurements were made to determine the degree of similarity
between the theoretical and actual patterns. The average distance
of the theoretical locations from the actual locations is 345 yards
for the case of the twelve largest supermarkets, and 328 yards for
the case of the twelve largest centers of grocery store sales.
These numbers were reduced to 282 and 249 yards when each theoreti-
cal location was adjusted to fall'on the nearest commercially zoned

land.6 (Figures 4.7, 4.8)

6These figures were arrived at in the following manner:
(1) Por Figures 4.5 and 4.6: the distance from each theoretical
supermarket location to the nearest actual location was listed
(thirteen readings). These dietances were averagad. For each
figure, seven of the thirteen readings were below the average.
(2) Por Figures 4.7 and 4.8: the distance from the adjusted theo-
retical supermarket location (arrowheads indicate the adjusted
locations) to the nearest actual location was listed and averaged.
For Figure 4.7, seven of the thirteen readings were below the
average, and for Figure 4.8, eight of them were below the average.
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THEORETICAL AND ACTUAL LOCATIONS OF SUPERMARKETS

IN STUDY AREA

Figure 4.5
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THEORETICAL AND ACTUAL LOCATIONS OF LARGEST
CENTERS OF GROCERY STORE SALES IN STUDY AREA

® o
° o °
(o]
o o °
(o]
d )
o]
°
°
(o] [ ] ®
[e]
°
[0}
°
ACTUAL [¢]
o o THEORETICAL o

Figure 4.6
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THEORETICAL LOCATIONS ADJUSTED TO NEAREST COMMERCIALLY~ZONED
LAND AND ACTUAL LOCATIONS OF SUPERMARKETS IN STUDY AREA
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CIALLY ZONED LAND

Figure 4,7
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THEORETICAL LOCATIONS ADJUSTED TO NEAREST COMMERCIALLY-
ZONED LAND AND ACTUAL LOCATIONS OF LARGEST CENTERS OF
GROCERY STORE SALES IN STUDY AREA
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98

L ati and Conclusions

It is possible to conclude from the foregoing that by using
map transformations of disposable income data a feasible solution
to store location problems is available--that well-defined market
areas for retail stores exist. This would be a hasty conclusion.
There are a number of limitations on the confidence one may have in
the methodology and the apparent conclusions,

First, the procedure was carried out for grocery stores
only. Although grocery stores command more expenditures for
retail goods than any other type of retail firm, and have a strong
bearing on the location of shopping centers, one must be aware that
this procedure, followed in the manner outlined above, would not
yield as favorable results for'mos: other types of firms. Nystuen
has shown that the shortest and most frequent shopping trips are
those for groceries (Table 4.1). This fact leads ome to believé
that the market areas forlgrccery stores are rather definite and
that monopolistic elements reflected in true convenience type
retail firms are operating for Fhis type of establighment. In the
results of the tests ;f Chapter III it was found that it would be
most difficult to conclude that reta;l stores of any kind are truly
monopolistically competitive.7 For this reason we should be wary
of applying this technique to other types of stores. However, if

it should prove possible to locate theoretically grocery stores by

T5ee pages 44-50, Chapter III.
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use of this technique, then our knowledge of store linkages may be
utilized to help explain the location of other types of retail
firms.

A second limitation of the method is that a number of
actual locations apparently are not "explained." '"Excuses" such as
the inability to interpret partial sixfsideq polygons are readily
available for this shortcoming in the technique, but it is felt at
this stage in the development of thought concerning retail store
lecetion that "excuses'" are not called for. Certainly this is a
shortcominé in the technique; nevertheless, present research
should point to refizing explanations, and not toward subjective
notions of "explaining' the unexplained.

Thirdly, the theory of the location of retail store activity
includes notions of the rent-paying ability of retail firms. The
above analysis disregards rent. One might conclud; from the above
procedure that this factor may be omitted when attempting an under-
standing of retail patterns, but again this would be a hasty conclu-
sion. In determining the general location of stores, rents may in
fact be disregarded, but for a more refined, exacting study their
inclusion would be necessary, since rents appear to have, as a
result of the work of Chapter III, a direct bearing on the chosen
site of the firm,

Fourthly, although there is a rather limited number of
patterns made {rom the centers of twelve equal-sized hexagons that

L
can be included on a map of the study area, still the hexagons
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might have been rotated somewhat differently, with a better or
worse theoretical explanation reaulting.8 Also, one might argue
that the first hexagon constructed should have used some other
originating point than the center of the map, which is, of course,
the center of disposable income. If the theory were concerned
directly with urban growth, then a starting point might be the
location of the first grocery store established in the study area,
or the first established supermarket of the twelve. The results
obtained by using some other starting point than the one used might
prove more favorable, but it is felt that the spirit of the theory
would be violated since we are dealing with a static theory--a
theory which is not concerned explicitly with change over time. Im
Chapter V meation will be made of the possibility of a dynamie
retail store location theory.

Fifth, the question of whether the pattern of actual stores
can be described statittically and then related to the theoretical
pattern appears to be another problem. Dacey has shown how map
patterns may be described by using "nearest neighbor" statistical
analylis.g Rather then proceed with this timeeconsuming analysis,
which did not appear ﬁecetsary, a shortened version of the statis-

tiec was used.lo When the actual store patterns are mapped onto the

8See page 91, footnote 5, Chapter IV,

%Michael ¥. Dacey, "Analysis of Map Distributions by
Nearest Reighbor Methods," Discussion Paper No. 1, Department of
Geography, University of Washington, March 8, 1958.

1oThe first, second, and third nearest neighbor of each
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distorted grid map, & uniform pattern would be exﬁected if well-
defined market areas exist. However, it appears from the limited
analysis undertaken that in the individual twelve-store case the
pattern is random, and that in the grocery store district case the
pattern 1is more grouped than random. These results would lead one
to conclude tentatively that market areas are in reality not
well-defined.

Finally, and probably most important, is the advisability
of using this technique of a map transformation. -Tobler, who
clearly indicates the usefulness of map traqsformations for study-
ing economic geography phenomena, warns the researcher to use this
type of technique as an approximation method.l!l He points ocut that
there are an infinite number of solutions; in the case presented
the distorted rectangles could have been drawn in an infinite number
of ways. However, it is felt that using the rules presented above,
any researcher attempting the map transformation would arrive at a
map not significantly different, in its general make-ﬁp, from the
one presented. Nevertheless, this {s a shortcoming, and any
results derived from this technique must be viewed in 1light of the

shortcoming.

actual store location was recorded. The number of raflexive pairs
in each of the three categories was taken as ratios over the totai
possible number of reflexive pairs in each category. These ratios
were compared to the statistic developed by Clark and applied to a
linear array of points by Dacey in "The Spacing of River Towns,"
Agnals, Association of American Geographers, Vol. L, No. 1 (March,
1960), pp. 59-61.

Lpobler, op. cit., pp. 155-159.
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Ihe Location of Retqdl Stoxes:
Ihreshold Determinations

The concept of the range of a good is an integral part of
central place theory. According to that theory, thresholds of
goods correspond to the inmer ranges of goods and are usually
defined in terms of population, The original statement concerning
thresholds assumed an isotropic surface and an hexagonal pattern of
market areas was thus developed., However, in the expanded notions
of that theory, this assumption was relaxed in order to more closely
duplicate reality, with the result that the hexagons disappeared,
but not the hierarchical arrangement of trade centers. When these
results were tested in the real world, the hierarchical system was

identified.l?

With these findings, it became evident that further
research into the location of central functions might profitably
follow the use of the modified central place theory, which implies
a more incisive analysis of the threshold levels of firms,

In this section, thresholds will be defined cperationally
and a methodology for determining store locations presented. No

attempt will be made to locate stores theoretically, mainly because

of the difficulty of determining identifisble store market areas.,

a Dete tio Emplovee esholds
It was decided to select the point of marginal retail store

operations as the threshold level for the establishment of a store.

128 1an J. L. Berry, and William L. Garrison, "The Functional
Bases of the Central Place Hierarchy," Economic Geogrsphy, Vol. XXXIV,
No. 2 (April, 1958), pp. 145-154,
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This means that for a retail store to establiazh it must have at the
very least no ptofits.13 The question is: What is that point below
which no store can operate profitably? Since there is some correla-
tion between sales and employees, as was shown in the preceding
chapter, then the threshold levels can be estimated empirically
from a distribution of the number of employees fowmc in stores of
the same type but in different gross income categories. The average
sales per establishment cannot be the threshold, which must be at
some level below the average. The problem arises as tc what point
below the average is most realistically the point of marginal
operations. It was suggested to approximate this point as the
"smallest one-sixth'--that i3, the point where oneminus the standard
deviation from the mean would leave about one-sixth of the frequency
of a normally distributed variate in the minus tail of a distribu-

14

tion curve. The logic for this decision lies in facts concerning

130f course, many stores operate in the red for a short

while before going out of business, or operate at a loss for compe-
titive purposes or in hopes of increasing sales, but it is assumed
that these stores constitute a very small portion of the total num-
ber of retail stores. An interesting study points out some of the
problems of small businessmen in Kalamazoo, Michigan. See "Service
Station Starts in Kalamazoo, 1957-1958," by Henry C. Thole (Kalama-
200, Michigan: The W. E. Upjohn Institute for Employment Research,
August 1959) ., One conclusion of the study is that "the establish-
ment of retail gasoline businesses by small businessmen is done in
a most haphazard and unscientific manner." P. 17.

141n correspondence with the author, Professor William L.
Garrison mentioned that it might be best to use the terminology
"smallest one-sixth" rather than assume that the variates that were
used are normally distributed. January 20, 1961,



104

the number of retail establishments going out of business., Gold-
stein and Mayer mention that twenty to twenty-five per cent of
retail establishments of the convenience goods variety survived for
less than two years in the period 1940-1950.15 If we assume that
the firms going out of business were less than marginal operations,
then calculations will show that the point selected as the threshold
has some validity, at least within the framework of the theory.

Table 4.2 summarizes the results of the threshold determina-
tions for the city of Tecoma. Table 4.3 compares the average sales
per employee for the Tacoma sample, the city of Tacoma, the state
of Washington, and the United States. It is evident that the
figures vary little within each type of retail store classification.
Although the standard error about the least squares line is in some
cases high, the compatibility of the sales per employee data for
the different areas of the country adds much weight to the validity
of the threshold values,

8 Stor . the

Urban Ec S ds

If we assumed that retail stores w#re all monopolistically
competitive and had no overlapping trade areas, then firm threshold
levels might be used as the major determinant of store location.

The allocation procedure would be simple indead. The solution

1581dney Goldstein and Kurt Mayer, "Patterns of Businass
Growth and Survival," The Jougpal of Ecopogic History, 1957,
pp. 193-206.
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TABLE 4.2

RETAIL STORE THRESHOLDS, TACOMA, WASHINGTON

Sample Threshold
Store Type Size (Gross annual income)
Bardware 8 $34,524
Grocery stores (no supermarkets) 10 125,581
- Gasoline service stations ’ 20 73,250
Women's clothes 6 66,150
Shoe stores 6 50,341
Furniture 8 168,219
Eating places 22 25,099
Drinking places (taverns) 31 24,167
Drug stores 20 47,304
Beauty shops 10 10,239

Barber shops 20 7,607
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TABLE 4.3

SALES PER EMPLOYEE FOR SELECTED RETAIL ESTABLISHMENIS
IN THE TACOMA SAMPLE, THE CITY OF TACOMA,
WASHINGTON STATE, AND THE UNITED STATES

City

Tacoma of Washington United

Sample Tacoma State States
Store Type (1958) (1954) (1954) (1954)
Hardware $25,018 -- $25,300 $20,978
Gasoline
service station 21,931 26,776 25,163 22,222
Women's clothes 19,571 19,221 18,125 16,780
Shoe stores 20,056 22,062 26,553 24,901
Furniture 23,827 22,135 23,578 20,757
Bating places 7,868 9,284 8,826 7,812
Eating and .
drinking places 12,144 10,240 12,925 11,575

Drug stores 15,113 25,021 24,516 18,882
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would be to locate stores within areas where the consumption expen-
dituree available for their goods were sufficient to support the
stores. However, the earlier discussion has indicated that the
location process is highly complex, especially within shopping
centers. It would be very difficult to relate empirically the
location of stores to the many variables acting both directly and
indirectly on store location. For this reason, the following dis-
cussion might be considered as a verbal attempt to relate thresholds
empirically to store location.

The threshold of a store 18 defined in terms of yearly

gross sales and the number of employees. Since we would expect to
find an employee only within an area where the disposable income
available for his services was sufficiently large to support him,
the allocation procedure could be one of "placing" workers within
plausible market areas. Three major problems are evident in this
regard: (1) the actual number of stores cannot be determined even
though the number of employees needed in the area is known;
(2) market overlap would cause appreciable differences between
theoretical and empirically dg;ermined empldyee location; (3) the
amount of goods purchased in central business districts would have
to be considered. Other problems, such as rent considerations and
store linkages, present further complications. The format needed
to solve such a problem can best be illustrated by Figure 4.9.

The figure shows in simplified form the interrelationships

between consumption expenditures for various retail goods,
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SCHEMATIC REPRESENTATION OF FORMAT FOR STUDYING STORE LOCATIONS
USING THRESHOLD DETERMINANTS
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Figure 4.9
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employees, stores, store rent, and store location. Unfortunately,
store location cannot be determined by following the procedure
suggested by the diagram. The problems of allocating employees to
stores, stores to a rent level, and rent levels to particular urban
locations, as well as problems relating to exogenous variables such
as store linkages and distances from home, work or highway-based
consumption expenditures to store locations have rot been con-

| sidered adequately in the theory in order to enable empirical

verification of the relationships.

otent ccegsibild d i

of Retail Establishments

Over the past few years geographers as well as planners,
economists and business organizations have developed various
measures of retail sales potential at urban tites.16 Their formu-
lations, whether developed from theory or from practical experience,
have added greatly to the understanding ‘of urban economic systems.
The purpose of this section {8 to carry their work one step further
by attempting to make more realistic the potential concepts by

nl7

introducing 8 notion of "intervening opportunity. In so doing,

16?0: a review and bibliography of some of this material
see Gerald A. P, Carrothers, "An Historical Review of the Gravity
and Potential Concepts of Human Interactiom," Jou

Journal of the Ameri-
<§n Instifute of Plagners, Vol XXII, No. 2, Bpring 1956, pp. 94-102,

17"Interv¢nin3 Opportunity" was introduced as a concept in
1940 by Samuel A. Stouffer: '"Intervening Opportunities: A Theory
Relating Mobility and Distance," Aperican Socjological Review,
Vol. V, No. 6, Dec. 1940, pp. 845-857. BEdward L. Ullman included
the concept when talking of "Geography as Spatial Interaction," in
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progress toward a modified theory of retail location may become
evident.

The term accessibility has been thought of as meaning the
ease of movement to or from specific places on the economic land-
scape. For our purposes we will consider accessibility in a more
limited way by thinking of possible consumer destinations as more
or less accessible to home-based consumers. Specifically, accessie
bility is a measure of the transportation time18 it takes for
consumers' expenditures for retall goods to move from home bases
(figuratively speaking) to real or possible locations of retail
outlets.,

It is felt that present measures of potential sales at a
given urban location are deficient for practical use in one very
important respect. Both the empirical and theoretical formulations
fail to include the possibility of an intervening opportunity
between the home base and the retail site in question as affecting

the pattern of retail store locations., Potential and intervening

Interregjonal Linkages, Proceedings of the Western Committee on
Regional Economic Analysis of the Social Science Research Council,

Berkeley, California, 1954, pp. 1-12. These thoughts were expanded
in his article in Map's e C the Face of the Earth,
edited by William L., Thomas, Jr., (University of Chicago Press,
1956), pp. 862-880, called "The Role of Transportation and the Bases
for Interaction." Recently Swedish geographers and economists have
used the concept to better understand migration and labor mobility
patterns. Much of this work can be found in Lynd Studies in
Geography, Series B, Human Geography, The Royal University of Lund,
Sweden, Department of Geography.

18Actually, any distance measure is applicable.
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opportunity have been considered separately in the well-known
gravity models, but a marriage of these two concepts would add
greatly to an understanding and prediction of urban land use
patterns, The empirieal verification of the model might lead the
way to a more viable and realistic theory of retail store

location,

The Model

Gravity and potential concepts of human interaction were
developed originally from analogy to Newtonian physics of matter.
They are subject to criticism mainly because of the ability of
individuals to make decisions, which may or may not conform to
patterns indicated by physical laws .19 Nevertheless, they have
proved themselves to be good predictors of grouped human
behavior.20 These models, although not theoretically plausible,
still work in many instances, and for this reason alone should not
be cast aside until more plausible theoretical constructs are

available, The model presented below 18 based on the conceptual

19For an excellent discussion of gravity and potential
models see '"Gravity, Potential, and Spatial Interaction Models,"
by David F. Bramhall and Walter Isard in Walter Isard, Methods of
Regional Analysis: An Introduction to Regional Science (Cambridge,
Mass.: The Technology Press of the Massachusetts Institute of
Technology, and New York: John Wiley and Sonms, Inc., 1960).

2OSome interesting results can be found in K. L. Heald,
"Discussiva of the Iowa Gravity Model Traffic Distribution
Program' (Ames, Iowa: Iowa State Highway Commission, 1960).
(Mimeographed.)
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schemes of Isard and Freute1,21 Hatria,zz and Stouffer.23
Potential accessibility indices for urban sites are

developed for the purposes of evaluating sites for the location of

retail establishments and for comparison with actual store loca-

tional patterns. The relationships may be described mathematically:

W & = 1s+Z-—-‘z 1=1,2,. .. .1
j=i D1 1=1,2,....n
Fi28

R
(2) 1Ai s IR’. - i .D—-‘S j L 1.2,. « e o 1
=1 "1 l1=1,2,. .. .m
b1 21
where Ay = potential gccessibility in region 1
84, S i = volume of effective buying power available

for particular type retail goods in region
i, J (regions 1, 2, .. ., n)

Ry, R.1 = retail potential in region i, j
Dij = travel time from region 1 to region
1 = typa of retail establishment (types 1,2, ..., n)

a, b = constant exponents whizh differ bstween
equations and each typs of retail establishment.

nWalter Isard and Guy Freutel, "Regional and National Prod-
uct Projections and Their Interrelations,” in Long-Range Eeopomic
Projection, Studies in Income and Wealth, Vol, XVI (Princeton!
Princeton University Press, 1954, for the National Bureau of
Economic Research),

22Chauncy D. Harris, "The Market As a Pactor in the Locali-

zation of Industry in the Uni.tod States," Anngls of the Association
of American Geographers, Vol. XLIV, No. &4 (December 1954), pp. 315
348,

23gtouffer, op, cit., pp. 845857,
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Stated in this way, the model is based upon the reasoning that:

(1) for any given site in an urban area there is a potentisl demand
for the retail goods that could be supplied at that siée, and

(2) intervening opportunities between the consumer and the site in

question detract from the potential at that site.

An Example

The following is a preliminary attempt to operate the model.
Given: the area of South Tacoma where the consumption expenditures
available for groceries are known. The area can be divided into
small regions (cells), preferably of equal area and shape. This
preference is based on the fact that (1) spatial bias is eliminated,
(2) further research will be facilitated by such an efficient order-
ing of‘information, and (3) the ordered information may be stored
convenlently on IBM cards and used easily for computer solution of
large problams.za The Si" for South Tacoma appear in Pigure 4.10.

Since the regions are small, the driving time between any
two cells may be computed or estimated, using the ceaters of the
cells as the base point, or the centers of the consumption expendi-
tures of the cells. In this case the centers of the cells were used,
The potential for each cell can mow be computed (this is the Ri)'
Using an a of 3.0 and assuning the driving time from eny one cell

to an adjacent cell is two minutes, and from any cell to a cell

2%a1do Tobler, "Geographic Ordering of Information: An
Exploratory Examination’] (unpublighed Discussion Paper, No. 38,
Department of Geography, University of Washington, May 9, 1960).
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LOCATION OF CONSUMPTION EXPENDITURES AVAILABLE
FOR GROCERIES IN STUDY AREA

235 321 6l 449 462 496
543 663 764 472 612 400
457 827 940 535 264 1023
345 827 823 420 288 162
194 515 680 265 298 46
24 397 508 336 153 99
35 312 300 K
43 251 263 169
87 147 175 88

Figure 4,10
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two cells away is three minutes, we yave the Ri's as shown. in
Figure 4.11.25

The potential is redused by the intervening opportunities
when the A;'s are determineéqfihe Ry's become the Rj'a in the deno-
minator of equatien (2)] . For the purposes of illustration it
was decided Eo continue using the ssme figures chosen arbitrarily
for the new Dij's and exponent b as were used for the determine-
tion of thelRi's. The Ai's are presented in Pigure 4.12.'

A word must be said about the exponents a and b. There
are empirical data available which show the average distance people
will travel for various goods as well as the proportion of each of
these goods purchased in the central business district as opposed

26 This information must be analyzed so

to local shopping centers.
that plausible exponents can be derived, The a's cen be derived
in this manner, but only by comparing the results of the A; deter-
minations with the real world pattern of store location will it be
possible to estimate plausible b exponents., The same problem

would appear in determining the driving times for aquatien (2),

sthese driving time figures were arrived at roughly by
racording the driving time it took to go from centers of cells to
the centers of adjacent cells,.

~ 28paes of this nature can be found in Studies of the
Central Business District spd Urbap Freewav Development, by Edgar
M. Horwood and Boneld R. Boyce (Seattle: University of Washington
Press, 1960) and John Nysteun, "Geographical Analysis of Customer
Movemants and Retail Business Locations: (1) Theories, (2) Empiri-
cal Patterns in Cedar Rapids, Iowa and (3) A Simulation Model of
Movement'] (unpublished Ph.D, dissertation, Department of Geography,
University of Washington, 1959). '
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LOCATION OF UNADJUSTED POTENTIAL FOR GROCERY
STORE SALES IN STUDY AREA

407 606 906 743 722 é8l
796 1100 1252 906 944 716
779 1331 1472 984 688 199
64l 1281 1331 806 559 387
395 892 108l 589 465 180
166 664 8i0 543 287 153
127 492 515 i9
118 390 47 256
i28 240 267 147

Figure 4.lI
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POTENTIAL ACCESSIBILITY:
LOCATION OF POTENTIAL ABILITY OF CELLS
FOR GROCERY STORE SALES IN STUDY AREA

(in thousands)

10 1] 12 13 14 15
129 51 4ll 26 307 394
368 389 455 179 365 263
261 5li 581 206 24 85l
167 524 45 | 12 62 40
38 266 49; 33 128 —43
-9 | 209 300 162 56 43
-47 175 153 -74
-12 160 164 99

54 9 18 51

Figure 4.12
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but, at this time, there seems to be no reason to believe that the

Dij's of equation (2) should be different than those of equation (1),

E o Use the Regu

Potential accessibility represents the ability of a region
to realize 1its retail potential. A high Ay does not necessarily
indicate that a store should be located in that cell, If the
retail potential in a high Ay is below the threshold level for the
establishment of a retail outlet, then, of course, the entrepreneur
must search out another Ay where the potential is sufficient to
support his type of establishment, At this time in the develcpment
of the model, because of the difficulty of determining theozetically
based exponents, it is impossible to relate directly potential
accessibility and threshold 1eve13.27 However, the mcodel can be
used in its present form as a preliminary device, using plauvaible
exponents, to determine potentially good sites for the location of
retail establishments. For purposes of comparison the actu;l
grocery store sales per cell are shown s3 FPigure 4.13, It omst be
kept in mind that certain of the cells, because of gzoning regula-

tions, are unavailable for grocery store establishments.

Discuspion Concerning the Technique
The question of just how well the model works will be

27For an explicit definition of thresholds see Briaan J, L,
Berry and W, L, Garrison, "A Hote on Central Place Theory and the

Range of a Good," Bgopomic Geogrgphy, Vol. XXXIV, No. 4 (October,
1958) » PP . 30&'311-
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foremost in the minds of researchers. Can the model be tested?

The model is formulated in such a way that it can eventually be
tested more rigorously. The distances can be computed in terms of
time by selecting various arterials within the urban area and
establishing the driving time between key points (e.g., the centers,
or close to the centers, of each of the cells) at regular shopping
hours. Por other transport media than automobiles new exponents
would be reqﬁited. Time-distances between cells not having arte-
rials can be estimated from these data.

The determination of effective buying power can be estimated
from census data and from charts showing how consumers in the
different income classes allocate their disposable income .28
Familiarity with the area in question would help in allocating the
effective buying power of census tracts to the cells.

To some readers it may appear peculiar that what intervenss
is retail potentisl, but if it was thougnt for the sake of clarity
that retail establishments of the same type were located at all
sites (cells) in the urban area then the model shows that what
intervenes are retail establishments. Most of these retail
establishments would find difficulty surviving because they would
be located at sites where there is inadequate potential. When a

further constraiht, the effect of intervening retail establishments,

is considered then many other possible sites should be eliminated

280ne such chart can be found in the Appendix.
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LOCATION OF ACTUAL GROCERY STORE SALES
IN STUDY AREA IN 1957

10 i 12 3 14 5
* * 35 804 * 586

#
* 2534 2245 30 136

f

* 100 676 * 86 *
* 686 329 *

#
* 249 2034 *

.  d

* 1955 » *

* * * * f Cell in which grocery
sales cannot be
disclosed

4

. R * Cell having little or
no commercially-
zoned land

f
* ® *

Figure 4.13
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as being potentially profit-making locations.

The size of the call chosen will have an effecé on the
potential value of the results. It would be desirable for the cell
size to be small enough that only one of a type of retail
establishment would find it profitable to locate within the cell.

An extension of the model would attempt linking thhresholds
explicitly with potential accessibility, Also, certain constraints
such as retail spatial affinities, tyﬁea of retail competition (the
degree to which retail establigshments are monopolistically competi-
tive), zoning ordinances and city-planning considsrations should be

included.

Conelusions

A map transformation and & measure of threshold levels were
used for the determination of store location. These two methods
of analysis can be thought of as operational techniques suggested
by the theory of retail store location for the testing of that
theory. Neither of the techniques fully enabled the author to
verify the statements extracted from the theory, but both did indi-
cate shortcomings in the theory, especially those having to do with
the existence of well-defined market areas. For example, can we
say that threshold levels are well enough understood for their
relationships with market areas to be clear? Do consumer trip
mcvéments follow a pattern which makes it possible to delimit trade

areas?
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‘ Although one might have intuitively guessed at the outset
of this study that answers to such questions would be negative,
still light has now been shed upon the problems we encounter in
trying to combine the various facets of the theory, thus indicating
the need for a more realistic theory. A start was made in this
diraction by introducing the concept of potential accessibility.
However, for a more complete evaluation of all of this work we must
look at the theory again and appraise its merits and shortcomings.
We are also obligated, as a result of the empirical work found in
this end the previous chapter, to recommend and posgibly develop

new theoretical outlooks on this most perplexing problem.



CHAPTER V

PROSPECTS FOR A MODIFIED THEORY OF
THE LOCATION OF RETAIL STORES

In this study a unified theory of the location of retail
stores was presented. The theory is based on the work of econo-
mists and geographers, with the economists emphaqizing the competi-
tion for sites in urban areas and the geographers concerned mainly
with the spatial pattern of population (or in this case, of disposa-
ble income) and market areas for central goods. The theory links
these two conceptual approaches by development of the idea that
annual gross revenue for retail stores decreases with distance from
the center of business activity much more quickly than the annual
rent charged by the landowner. This notion is based on the expected
and not the actual ability of land to return income to entrepreneurs.
As a result, landlords are able to charge higher rents at off-center
sites tran actual income producing ability indicates. This concept
permits a fuller understanding of the central tendency of stores
than is ﬁoéaible with the use of the more general theory of
tertiary activity,

The balance of the study was concerned with the testing of

fundamental parts of the unified theory, since a theory which is to
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be considered a viable tool for further research must be rigorously
tested. Needless to say, it was hoped at the outset of the study
that the theory would prove to be a powerful foundation for further
urban land use research. Certain key statements were extracted from
the theory and tested statistically, graphically, or by any other
means available to the author. In soms cases significant departures
from normal testing procedures were required. In the follewing
paragraphs an attempt is made to make clear the problems egcountertd
in formulating testable hypotheses and in operationally testing the
hypotheses,

The theory of retail store location makes use of such con-
cepts as monopolistic competition, remt, and accessibility. It is
rather perplexing to deal with these and other concepts in an
empirical way. Although the theory can be transformed easily to
statements in the form of hypotheses, the testing of the hypotheses
presents some avkward problems. It is the author's firm conviction
that a theory, to be of practical use, must be formulated in such a
way that any hypothesis or model based on that theory can be tested.
In this case the theory, as is the case with most general statements,
deals with complex interrelationships in a simplified way. The
ebility of the theory to explain individual cases decreases with
ite level of generality. In this study, it was found that, in
general, the theory was unable to deal with individual cases.
Although it is recognized that the theory was not constructed in

such a way that it could be used to predict the location of
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particular stores, still, for the theory to be considered as a
viable research tool it should go farther toward this objective
than it does.

It might be possible to {llustrate the above-mentioned
difficulties by considering the concept of momopolistic competition.
Insofar as the geographical element is concerned, Chamberliﬁ
explained that a monopoly can come about in a perfectiy competitive
market when one firm gains an advantage of location over some other
firm (monopolistic competition). However, most economists who
speak of the concept of monopolistic competition consider any
imperfection in the market as monopolistic or rather, as imperfect
competition., Geographers have tended to follcw Chamberlin's
approach and in this study we extended his analysis by considering
any retail firm pot directly depepdent on its location as a firm
possibly characterized by imperfect competition rather than meno-
polistic cempstition, Now the problem becomes clear. This study
revealed very little of what we would call monopolistic elements
for reteil firms--that {s, most retail firms appeared not to be
dependent directly for success on location. This conclusion was
reached when it was found that surplus profits are not balanced by
rent, This hypothesis is theoretically dependent on the concept of
monopolistic competition as presented and was rejected, with resere
vations, for retail firms. Before analyzing the techniques used to
test the notion, we might pose questions which come to mind as a

result of the rejection of this hypothesis., Are theorists
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compounding the errors of their theories by deducing new concepts
from the old without rigorously testing the old theories? Have wé
been searching for powerful general statements explaining human
phenomena without due concern to the value of the theories for
explaining individual cases? However, befere the reader answers
these questions affirmatively, e& word must be said about the tech-
niques used in this study to test the hypotheses. To round out our
illustration, let us examine further the hypothesis mentioned
above, surplus profits are balanced by remt.

It was found that there are operational difficulties in
carrying out a test of the hypothesis, There is the problem of
defining and quantifying surplus profits and the problem of evaluat-
ing results when synthetic statistical tests are used. Data inade-
quacies added to the problems and multiplied the possible error in
the test. Furthermore, the concept of rent, with its varying mean-
ings, was defined so that available data might be used. However,
even with all of these uncertainties, the author felt justified,
after an analytical test, in rejecting the hypothesis, It was noted
that throughout the test there was a pervading tendency for many
stores to display quantitative values of surplus profit and rent
that were far in excess or far below what a casual observer would
intuitively expect. Although this is not a firm rejecticn, one that
future regearchers can use in their anelyses, the case does illus-
trate the point we are trying to make--that the base on which the

theory of retail store location is founded cannot be tested
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adequately directly or indirectly, and therefore the theory must 5e
modified if it is to be useful for further research.

The above illustration does not imply that future tests
would be pointless and that the theory must be reworked emtirely.
Rather, it was found that certain portions of the theory could
explain, in general, real-world situations, The portions of the
theory which have general validity might form the base for a
modified theory. Bafore suggesting the form the new theory might
take, let us look for a moment at socme results of tests showing
positive results.

It was shown that in Tacoma, in general, rents decrease
more slowly than sales from centers of business districts., In the
sumnary of Chapter III reservations were expressed as to the valid~
ity of the test which brought out the above conclusion., Hewever,
this may be a starting point in formulating a new theory. The
fact that there is a tendency for many storaes to establish at
central locations may help us understand what are desirable loca-
tions. The modified theory, therefore, might profitably contain a
more careful analysis of the character of desirable locations. This
was further borne out in another relatively successful test. It was
shown that supermarket locations could be predicted with reasonable
accuracy given the constraint of limited available store sites.
Again, this result might enable us to explore more carefully the
character of desirable locations. The remainder of this chapter

contains suggestions for 2 modified theory of retail store lecation,
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bagsed on findings such as those expressed above.

Co ents of a Modified Theo
In this section the factors gcverning retail store locatien
which might be included in a modified theory are discussed. We
attempt to put these various factors into perspective by subjective-
ly evaluating their significance. In this manner we pave the way
for the final secticn, which presents approaches that might be

followed in developing a modified theory.

A recent issue of the Journal of the Agericsn Ingtitute of
Plapners gave attention to the problem of predictiné land use

patterns.1 Row and Jurkat suggested the bewilderidg variety of
forces shaping land use patterns.2 Knowledge of such factors as
household income distribution, land and building supply, input-
output patterns of each business type in terms of its labor require-
ments, its material and service requirements, and its market were
all noted as necessary for development of a model of an urban area.
The question arises: how should this model be organized--that is,
what relattanlh!bl sre there between variables, and what weights
should be given the variables? The theory of retail store location

attempted to consider the variables in their proper perspective,

rican Ips Planners, Vol. XXV,
No. 2 (May, 1959).

zArthur Row and Ernest Jurkat, "The Economic Forces Shaping
Land Use Pattemns," Jourpal of the Americap Ipstitute of Planners,
Vol, XXV, No. 2 (May, 1959), pp. 77-81,
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but it was found wanting. The geographer must conclude that for a
modified theory to be presented he must consider location forees
from as many angles as possible. The variables that appear to have

bearing on store location are discussed below.

Geographic Pactors

Four factors have spatial meaning and for that resson can
be considered as geographic. The first is the distribution of
disposable income, which has been ehown to have a bearing on the
location of retail stores. The theery explained the rglatton
between this distribution and other factors, such as employees and
sales, Furthermore, in the section on map transformations, the dis-
tribution of disposable income played the only role in locating
stores theoretically. Adding interrelated variables, such as
employees and sales, we might find in an extension of that procad&it
(map transformation) & good predictive device. In another case,
potential accessibility, based on the locetion of disposabls imcema,
was the major determinant of retail store location. Results of
that test are inconclusive, but there are indications that further
development of this technique would yield valuable results for the
prediction of retail store location. There appears every reaoan;
then, to include the factor of dispossble income in a modified
~ theory of retail stere loeation.
A second factor is accessibility. This variadble may be

considered in thres ways: in terms of tramspert time distance,
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transport cost distance, and psychological distance. Notions of
accessibility are an integral part of the theory of retail store
location. Although accessibility as an important locational force
seemed to be obscured when testing the hypotheses, still it played
an important role in the prediction of store locations by the use
of map transformations of disposable income data, and looked
promising in the use of the potential accessibility index procedure.
Studies by Nystuen, Berry and Garrison, and Marble have indicated
that people will normally go to the nearest store which will satisfy
their needs for goods and for setvicel.3 This suggeste thst scces-
8ibility may be a more important fﬁctor for retail store location
than actual distance. However, since consumers do sometimes bypass
nearby stores for stores with favorable locations in respect to
their desires, accessibility cannot be considered as the lone varia-
ble, but must be used in conjunction wi.th other variables for a
realistic explanation of retail store location.

A third factor, the variable of retail store spatial affini-
. ties, was not censidered in the theory of retail store location,
but it has been considered explicitly by others. In fact, theories
of retail store spatial patterns have bgen developed around this

single variable.4 The idea here is that stores can maximize their

3See Garrison et gl., Studies of H al t
Graphic Chapge (Seattle: University of Washington Press, 1959).
4

John Rannells, The Core of the Citv (New York: Columbia

University Press, 1956).
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profits by locating near to ome another in order to minimize {ncon-
venience (or transport costs) to consumers. However, it is impossi-
ble to relate groups of stores with retail spatial affinities to the
locations without considering the previous two factors., The fact
that grocery stores locate in areas where the disposable income
available for their goods i{s found suggests that the modified
theory might accept grocery stores (in most areas grocery stores
occur more often thaa any other type of retail establishment) as

the generators of retail store activity, and that with an under-
standing of their location patterns will come an understanding of
the locatien patterns of other types of stores having a spatial
affinity for grocery stoces,

The fourth geographic factor to be included in a modified
theory concerns the availability of advantageous stites. It was
shown {n the study of map transformations of disposable income data
that the inclusion of the restraint of the inability of stores to
locate on other than conmcrcillly-ygagg land yielded more accurate
results. This fact indicatas thag_’ the ‘;odiﬁed theory might relate
the availability of commercial land to potentially advantageous

8ites in the urban area.

Eccnomic Factors
The theory of retail store location assumes that each fipm
vwithin a given retail store type operates at the same organizational

level (can be thought of as the same level of efficiency) as all
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other firms of the same type. This assumption, it is felt, fails
to explain vhat appear in this study to be organizational differen-
ces within a retail store type. Possible errors arise when use is
nade of this assumption for differing store sizes and also for
differing store locations. The use of rent in the theory and the
analysis supposediy alleviates this difficulty, but it is felt from
the resulte of the tests that rent does not explain enough. A more
refined analysis of rent differences from place to place is certainly
called for, but since empirical studies of rents for retail firms
are, to the author's knowledge, non-existent, the modified theory
nmight look to presently quantifiable economic variables to fill
this gap in the literature.

The queation of what economic variables can be included in
the modified theory follows naturally from the above. It was shown
in this study that the number of employees correlated clossly with
the annual gross sales of retail stores. Realizing that the
economic character of stores sometimes varies markedly within a
classification (grocery stores, for example, vary in the range of
goods offered for sale) then we should be careful in the use of
exployees in & modified theory. One note of hope lies in the fact
that for a number of types of retail stores the average sales per
employee figures closely approximate one another. What meaning has
this for a modified theory? Our discussion of thréshold determi-
nants provided a fremework for analyzing retail store locations

based in part on the number of employees needed for servicing
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consumers, Although this analysis could not be completed, an
empirical regularity was evident and use might be made of it at
this time., This use will be made clear in the section dealing
with suggested theoretical approaches.
The question of retail store competition raises another

perplexing problem. There was an attempt to deal with this in
the potential accessibility measurement, whers spatial competition
was presented in terms of intervening opportunities. Unfsriuaately,
intervening opportunities as presented appear to be a useful msthod
to get at spatial competition only when true convenience goods
establishments are competing. Since it has been stated that most
stores are not operating in the monopolistically competitive §ay
that was used in the theory of retail store location, it might be
necessary to exclude spatial competition from modified theoriel;
In addition, ordinary, non-spatial competition further complicates
an analysis of the effect of spatial competition. 1Is it possible
to distinguish between spatial campetition and other types of ratail
store competition in s realistic modified theory? Further tests on
a potential accessibility model might show how much weight can be
given to spatilal competitive factors, But until that is done, it
appears that inclusion of a monopolistically :ompetitive variable
in the modified theory might lead into further blind allaeys,

4 Economists would not be satisfied with any analysis of
retail stores which did not give due consideration to such factors

as fixed and variable costs, overhead, and profit margins. Can
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these factors be given spatial meaning? Alonso and Wingo have
studied economic factors spatially by using the substitution
principle, that 1is, substituting transportation costs for certain
econoric costs.s However, neither have shown empirically whether
or not the substitution principle can be tested for urban land use
problems. Again we come to a gap in our empirical knowledge. A
modified theory should include those factors which have been shown
empirically to be importaat in the determination of retail store
location patterns. Further, the theory should make clear the
relationships between the forces influencing retail land use and
provide the empiricist with a means to test those relationships.
another economic element of the theory of retail store
location is that of thresholds. The fact that stores cannot
establish if there is insufficient disposable income available for
their establishment and ultimately their survival in an area, indi-
cates that a meaningful theory should recognize their existence,
However, it seems that thresholds as & constraint on firm establish-
ment will have to be defined, or at least related explicitly, to
other measurable variables also limiting establishment of firms,
The realization that spatial competition limits stores from locate

ing in what might seem, without thought of spatial competitiem, to

SWil1tam Aloaso, "A Model of the Urban Land Market: Loca-
tions and Densities of Dwellings and Businesses" (unpublished Ph.D,
dissertation, University of Pennsylvania, 1960); and Lowdan Wingo,
"Iransportation and the Utiiisation of Urban Land: A Theeretical
Exploration" (Wew York: Twentieth Century Fund), 193 pp. (Unpub-
1ished manuscript.) -
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be advantageous locations indicates that there arae other variebles
that should be related to threshold values for firms, In addition
there is the problem of measuring firm threshold lsvels, Constant
values, such as those used in this study, are subject to criticism
on grounds stemming mi_nly from the inconsistencies of economic
character within a type of retail firm. The difficulty may be
dealt with as it is in the originmal centrgl place theory, if
thresholds are considered in terms of the types of goods offered
for sale, regardless of the type of store or stores from which
these goods are supplied., Thie can be done as long as the modified
theory can relate thresholds for goods to the location forces which

produce potentially profitable sites in urban areas. .

P o X

The final factors to be considered as possible elemeats of
@ modified theory are those related to psychological aspects of
consumer behavior. A number of empirical studies have attempted to
describe patterns of customer movemsnt to retail stores, but they
are 8o conflicting in results that very little can be said to have
been detemined.6 In general, the studies show that locational

variables do not seem to be any more important than socio-economic

63ee studies cited by Garrison st gl., Stuifes of Highway
d C » PP. 166-168, and the studies of
the authors themselves. Also, see David Huff, "Gcographiul Aspects
of Consumer Behavior," W,
Yel, XVIII, No. 9((Jun¢, 1959), pp. 27-37, and studies cited by Mf .
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characteristics in influencing consumer behavior. This is one area
" where interdiseiplinary study would prove fruitful. If certain
notions of, for example, consumer perception of trip distance,

can be explicitly entered into tha theory then the new theory will,
of course, be more realistic, Does the corsumer recognize quarter-
of-a-mile differences or one or two minutes of driving time? Do
these differences, if perceived, have an effect on his buying
habits? Queations having to do with consumer reaction to the avail-
ability of parking spaces, multi-store shopping, advertising, and
the 1ike must be answered before a clear undergstanding of store
lécation patterns can be achieved. On the other hand, looking at

it from the entrepreneur's point of view, we want to know how the
entrepreneur reacts, in terms of location, to consumer preferences.
It appears that these attitudes bear greatly on store location
patterns, Factors of this nature seem to be responsible for some

of the evidently unexplained empirical results of this study.
However, in a;temp;ing to evaluate consumer behavicer our study
designs and our tools for analysis must be gharpened so that con-

flicting results are reduced to a minimum.

er_ﬂ

Certain alements of the theory, it is felt, should not be
included in the modified theory. The fact that surplus profits,
normal profits, and differentiations between convenience goods and

occasional goods establishments all appeared too nebulous in
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definition and meaning to be tested adequately leads the author to
conclude that continued research along these lines would be waste~-
ful in the short run and might prove fruitless in the long rum.
There is every reason to deubt thé existence of what the economists
call normal profits, mainly on the.grounds that what one firm con-
siders normal profits might differ strikingly from what another
firm considers as normal profits. Subsequent research along the
lines of economic classifications of firms into groups for further
analysis may be of value, but this study failed to show any promise
for the classification uzed, that of convanience goods and occa-
sional goods firms, This ties in with our criticisms earlier in
this chapter of the concepts of monopoiistic and imperfect competi-
tion. It was shown that convenience goods establishments cannot be
equated with the assumptions of monopolistic competition,
uggestions for a Modified ory of
e Loc £ Ratai] Stores

The following diécussion, based on the preceding theoretical
and empirical study as well as work not mentioned previously, out-
lines possible approaches in formulating a modified theory of retail
store location. The basic problem, mentioned earlier inm this
chapter, is the weakness of the theory of retail store location at
the level of individual store location. The chief comcern in this
section is to try to make clear how this problem can be solved. We
will introduce a number of concepts, some-not mentioned in the

theory, explain their potential role in a modified theory, and
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attempt to show how these concepts might be studied.

The Concept of Store Linkages

A number of researchers have attempted to get at the
problem of explaining retail store location patterns by considering
the spatial affinities,which stores of various types have for one
another, Notable among these studies is the work of Rannels,
Nystuen, and Berry. Rannels emphasizes the symbiotic relatiouships
that result from the operations of separate firms and from the busi-
ness transactions taking place among the firms.7 He notes four
types of lingages: competitive, complementary, commensal (establish-
ments using the same facilities or dependent upon the same supplier
or the same market), and ancillary (services supplied by ome
estsblishment to others). Although Rannels fails to explain the
spatial patterns which develop becau;e of these linkages, he does
provide a framework for spatial study.

Nystuen contends that the spatial arrangement of retail
stores in shopping districts of different sizes reflects, in part,
an adjustment to the tendency of consumers to make multi-purpose
shopping trips.8 He concludes that consumer travel behavior is a
factor in the location of retail stores. Studies such as those by

Berry have found empirical regularities in retail store spatial

7 .
Rannels, op. cit., pp. 19-33.

8

John D. Nystuen, "Geographical Analysis of Customer Move-
ments and Retail Business Locations" (uapublished Ph.D. thesis,
University of Washington, 1959).
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affinities., Berry dlscusses forms of retail patterns resulting
from the spatial affinities, such as nucleated and arterial retail
districts.9

This short review leads us to one of the drawbacks of the
theory that might be compensated for by use of a linkage variable.
For example, gilven the actuéi location of a grocery store, what are
the probabilities of stores of different types locating close to it?
If we know something of the location of disposable income, and have
an idea of the ease of consumer movement to the grocery store,then
we might be able to predict closely the location of other stores.
By use of our knowledge of the spatial affinities of stores, we
could determine which stores are mostly likely to locate near
grocery stores. What is being suggested here, then, is that intro-
duction of the concept of store linkages explicitly in;6 the theory

would give us a better predictive device than we now possess,

The Concept of Copsumer Behavior

Although patterns of retail store location already in exis-
tence determine where consumers can shop, consumer travel habits
have also acted to influence the extant pattern. For this reason,
we are interested in consumer motivations and behavior, Katona
concluded from his study of the relationship between psychological

and economic behavior that "people act impulsively instead of

9Garrison et al., op. cit,, pp. 39-99.
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w10 Although the

rationally,” and that consumsrs "do not plan.
author does not feel that the situation is this extreme, he does
agree with Katona that research "must be aiged toward discerning
the patterns of motives entering into specific decision formatioms,

nll We are

not toward’&iéﬁovering the one motive of all behavior,
interelted in why people shop where they do, and what influence
their decisions have on store location.

A number of geographers have attacked this problem by
attempting to discover patterns oi custcmer movement to retail
stores. It becomes evident from their studies that customer meve-
went cannot be explained purely by reference to locational variables,
and that much must be learned about motivations and individual group
behavior. The problem of entering consumer behavior into a theory
of retail store locations, however, is great. This 1is clearly a
field where it will be necessary to use empirical findings related
to regular or probabilistically predictable customer travel patterns.
In this case, a refinement of technique rather thag theory is called
for. I1f game theoretic notions of consumer behavior can be built
into simulation models for geographic use, & better understanding
migﬁt result for the building of a more realistic theory. For the
present, however, it appears too difficult to attempt to introduce

non-rational economic behavior into & modified theory.

loGeorge Katona, Psychological Analysis of Ecopomic Beha-
vior (New York: McGrew-Hill, 1951), p. 63.

4., p. 71.
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Evalrvztine Compe ve Elements fo

Retail Store Location

It was suggested earlier that the "imperfectness" of compe-
tition might be measured, as the degree to which the rent of a
particular store is lower than expected in a monopolistically
competitive market., However, it is felt that product differentia-
tion (all imperfections not due‘to location) has a marked effect on
location and robs the concept of monopolistic competition of its
definiteness and itavserviceability. Moreover, theoretical
constructs are definitely inadequate, at the present time, to
explain the substitutability between produ;ts and the vulnerability
of any firm to incursions from mew rivals. Therefore, a monopolis-
tic situation, rarely evidenced, could not form a tangible base on
which to measure the degree of 1mperfectneas.

With the introduction of the concept of potential accessi-
bility there was an attempt to get at this problem. It is felt
that further aﬁalysis of this intervening opportunity approach might
help in an inductive way to build a theory of spatial competition
which satisfies the character of retail store operations. 4
dynamic element might be combined with potential accessibility.

For example, the establishment of stores over time, or changes in
disposable income location might be built into a model having as
its foundation the ability of sites to return profits to the entre-
preneur., This would be a further modification of the theory, one
that ie necessary if we are to better understand the location of

retail stores.
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A Dynamic Retail Store Locational System

Researchers have often mentioned how urban change-~-for
example, the introduction of a new highway--affects the spatial
pattern of retail stores, but change has never, to the author's
knowledge, been included explicitly iz any theory of retail store
location.

The theory of retail store location implicitly assumes
that entry into retail business is relatively easy. Since it is
known that many stores go out of business within a short period of
time after their establishment, the theory assumes that the pattern
of retail store location always approximates a static situation.
However, the results of our tests suggest that such a situation
does not exist, and we would intuitively expect that changes in
the character of urban areas are going on much faster than are the
compensating changes in retail store location. The following
approach is a way to get at the adjustment of retail store location
patterns to other changes in the urban environment.

Equilibrium locations can be determined by use of map trans-
formations of disposable income data. This procedure could be used
for different time periods, with the theoretical locations compared
with actual store locations and changes noted from time period to
time pericd. In this way an inductive approach might be best used
to develop a theory which considers the time lag apparent in the
store locational adjustment pattern. This is amalogous to the cob-

web type of analysis found in sequence models of economic phenomena.
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Nonetheless, the suggested approach would still fall far short of
a complete explanation of store location patterns. For example,
both retail store spatial affinities and threshold levels for firms
might change over time, However, a complete theory would relate
these aspects of store location to dynamic processes.

Another equilibrium approach to a dynamic process is demon~
strated by Morrill.lz His spatial price equilibrium solution to a
change in market areas as a result of a change in transportation
facilities could be used to determine changes in retail store
trading areas. A spatial equilibrium model would explain, norma-
tively, the differential conditions resulting when there is
imbalance of supply or demand for a retail good or service in an
area and would predict the direction of movement for those goods.
Urban changes would tend to bring about new trade areas and new
patterns of corsumer movements. A dynamic thecry might evaluate
these changes in urban areas in terms of monetary benefits or losses
attributable to changes in accessibility in threshold levels for
goods, in retail store spatial affin{ties, and so on. Although
spatial equilibrium models would not provide explanations for loca-
tion, they would help to explain changes in trade areas, which would
certainly be belpful in explaining store location patterns.

In the following paragraphs, the simulation model is

12Richard L. Morrill, "A Normative Model of Trade Areas and
Transportation: With Special Reference to Highways and Physicians'
Services" (unpublished Ph.D. thesis, Unjversity of Washington, 1960),
Ppu 11-12' .
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discussed, This technique of analysis might prove to be helpful as
a testing device in giving direction to the suggested urban study

approaches mentioned.

Simulation Model

A simulation model is used when a problam cannot be attacked
by use of a simple model. Simulation models have been used to
investigate the properties of a real system by introducing notionms
of the probability of occurrence of phenomena and then performing
sampling experiments upon the model. Dacey suggests that a simula-
tion model might be useful after reducing ''a spatial pattern to a
concise, probabilistic, descriptive statement."13

Eﬂgerstrandl4 introduced the use of simulation models to
American geography, and Nystuen, Garrison, and Dacey indicated
their usefulness in urban research. Nystuen simulated multiple
purpose shopping trips as a method of testing theoretical notions
concerning these trips.ls Garrison suggested that a simulation
model might be used to study the internal pattern of urban growth

16

and development. It is Garrison's suggestion which might be

lanichael F. Dacey, "Ildentification of Patterns on Maps with
Special Reference to Data Reduction for Systems Analysis’’ (unpub-
lishea Ph.D. thesis, University of Washington, 1960), pp. 11-12,

Yoporsten Higerstrand, "Migration and Area,”" M tion in
Sweden: A Symposium, edited by David Haannerberg, Torsten Higer-
strand, and Bruno Odeving (Lund, Sweden: C.W.K. Gleerup Publishers,
1957), pp. 27-158.

15Nystuen, op. cit., pp. 112-139,
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used, in modified form, in the‘study of retall store location
patterns as they change over time.

With advanced knowledge of the character of the geographic,
economic, and psychological factors mentioned in the last sectionm,
it would be possible toléimulate a pattern of retail store location.
This could be done by considering the location of disposable income
at a given time period in the growth of a city and the actual dis-
tribution of retail stores., By introducing changes in disposable
income distribution, changes could be noted in the location of
retall stores by simulating in a probabilistic way the effect the
factors would have on the new retail store locations, Repetition of
the process for each time perilod might reveal recognizable patterns
which could be checked with real world situations. In this way the
probabilities could be reworked and the modified model would be
applied. This process would be repeated until reasonable "fits"
can be made of the simulated patterns and the reel patterns. Cer-
tainly this is a long and involved process, but it might prove to
be efficient in the long run. With the use of this type of model
it might be possible to gain an understanding of the importance of
each of the variables in determining store location. Also, certain
variables might be excluded from the model and introduced one by

one until a diminishing return in the amount of "explanation" is

16William L, Garrison, "Toward & Simulation Model of Urban
Growth and Development," Paper given at the International Geographi-
cal Union Symposium on Urban Studies, Lund, Sweden, 1960.



146

noted. This technique might prove a valuable tool in building a

modified theory.

Concluding Note

An attempt was made in this study to evaluate carefully the
theory of the location of retail stores which was assembled from
the work of geographers and economists. It is hoped that future
uzban research will benefit from the findings of the empirical
tests made on that theory, from the introduction of new techniques
of analysis, and from the suggestions for a modified theory
developed in this study.

In summary, it should be stated that in our search for a
more realistic theory of retail store location we did not expect
to find an irrefutable set of relationships that completely explain
the location of retail stores. In this study we were judging the
appropriateness of an imperfectly realistic theory as a tool for
further research and, in effect, we were re-exemining the plausi-
bility of some of the theory's basic assumptions. It is felt that
it is necessary every so often to discard or modify theoretical
postules which yleld conclusions which are shown to be unworthy of
further confidence. Theory can be more enlightening if it leads to
the devel opment of hypotheses which have practical applications and

brings us closer to a greater understanding of reality.
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APPENDIX

THE DETERMINATION OF DISPOSABLE INCOME AVAILABLE
FOR GROCERIES

In Chapter IV it was mentioned that the Appendix contains
a more detailed description of the way in which the amount of dis-
posable income available for groceries in Tacoma was determined.
Cell 13-10 is used to illustrate the procedure. The cell falls
partly within census tract 25 and partly within census tract 26,
The first step was therefore to discover the disposable income
available for groceries in those two census tracts.

The United States census for 1950 allocates the families
in each census tract to one of fourteen income groups. For tracts
25 and 26 the mean income of each of these groups was multiplied by
the number of familles in each. and the results were totslled, In
other words, the total incomes of people in tracts 25 and 26 have
now been determined. In the case of those earning over $10,000,
the figure $17,000 was used as the mean. It should be mentioned
that population changes in the study area during the period 1950-
1958 were rather small, EHowever, whenever it was felt necessary to
update the census data, the change in population was spread evenly
throughout the fourteen census income group categories. To facili-
tate subsequent caleculations the income groups were reduced to

seven.
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The next step was to determine the income available for
groceries in census tracts 25 and 25 in 1958, (Table A.1) Multi-
pliers were used to increase the 1950 gross income to realistic
current dollar figures for 1958. The multipligrs are derived after
examination of tables which reveal the changes.in income for various
income groups over time in portions of the United States.l

Table A.2 15 one of a number of tables which show how con-
sumers allocate their income for retail goods. The percentage
figures listed for ''grocery and combination'" goods were used to
find that portion of 1958 gross income that was allocated for grocer-
ies in the two census tracts. Now it is possible to find the con-
sumption expenditures available for groceries in cell 13-10. The
population of the cell was determined by counting the dots falling
within the cell on a population dot map of Tacoma (Figure 4.1).

That portion of the population of census tract 25 and of 26 that is
included in cell 13-10 was found. These percentage figures were
applied to the total income avallable for groceries in the two tracts
and then totalled. This figure represents the estimated income avall-
able for groceries in cell 13-10 for 1958. For census tract 25,
$288,193 is the estimated amount available for groceries in one of

the parts of cell 13-10, For census tract 26, the figure 1g $56,578.

1U.S. Bureau of the Census, Statistical Abstract of the
United States: 1960. (8lst ed.; Washington, 1960), Table 409,
P. 373, Personal Income--Changes in Total and Per Capita Personal

Income, by States: 1929-1958; Table 418, p. 320, Families and
Unattached Individuals and Family Personal Income by Income Level:
1944 te 1958.
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The total 1is $344,771.

For many census tracts it was found necessary to determine
the location of the resideuces of families in the higher income
groups. This permitted a more realistic determination of expendi-
tures for groceries in the cells. It was not necessary to determine
these locations for census tracts 25 and 26 since it was noted that
a very small portion of the population earned over $7,000 in 1958.
Had it been necessary to locate the upper income level residences in
cell 13-10, census of housing data would have beer used. The block
by block data shows the average value of home for cell blocks within
the ecity. If it was found that one particular area within a census
tract contained a number of blocks with houses valued $10,000 or
more, then these areas would be marked on the dot population map
and adjustments made accordingly in the grocery expenditure
determinations.

Table A.3 compares the estimated consumption expenditures
available for groceries as derived by the above procedure and the
actual groceries sales in South Tacoma in 1958, There is a five

per cent difference between the totals of the two columms.
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TABLE A.3

COMPARISON OF ESTIMATED AND ACTUAL GROCERY STORZ EXPENDITURES, 1958 "W
T T e S TN TS T SR AT

Estimate of
Income Available Actual
Cell Number for Groceries Grocery Sales

10-11 § 235,379
10-1} 321,164
10-32 610,659 § 34,645
10-13 449,119 803,997
10-14 462,213 *
10-15 496,137 586,227
11-10 542,882 *
11-11 662,539 2,533,963
11-12 764,217 : 2,245,430
11-13 471,692 300,806
11-14 612,489 136,403
11-15 440,163 *
12
12-10 457,129 *
12-11 728,394 - 100,250
12-12 940,134 676,000
12-13 534,591 *
12-14 264,378 86,114
12-15 1,022,875
13-10 344,771
13-11 827,39 685,994
13-12 822,971
13-13 420,224 329,267
13-14 287,706
13-15 162,453
14-10 193,773
14-11 515,177 248,955
14-12 679,764 2,033,758
14-13 264,630
14-14 298,328

14-15 45,897 *
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TABLE A.3 (CONTINUED)

Estimate of
Income Available Actual
Cell Number for Groceries Grocery Sales
15-10 $§ 24,067
15-11 396,988 *
15-12 508,468 $1,955,215
15-13 336,272
15-14 152,989 *
15-15 99,443 *
16-10 34,613
16-11 311,518 *
16-12 300,205
16-13 31,271
17-10 43,266
17-11 250,945 *
17-12 262,680 *
17-13 168-865
18-10 86,533
18-11 147,106 *
18-12 175,120 *
18-13 87 ,560
18,356,151 17,105,713

*Disclosure precludes use of sales figure.
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