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Geographical theories

Reginald G. Golledge

Why geographical theory?

The emergence of geographical theory was an
inevitable product of the desire to systematize
existing geographic knowledge and to use that
systematized base to explore new areas of
knowledge. Although the usefulness of theory
and predictive models m geography 1s by now
a matter of record, 1t was not always the case
The usefulness and need for theories was often
disputed, despite the oft-

on ‘form’, or the patterns or peculiar spatial
configurations that are distunbuted i a well
defined area. As Amedeo and Golledge (1975)
state, ‘Reference to the configuration of a distri-
bution would presumably give a spatial sum-
mary 1ndication of the dispersion of events with
respect to some designated area, the arrange-
ment of events with respect to one another, the
connection or links between and among events
and the hierarchical relations inherent in the

distribution of concern’

repeated argument that

(p. 176). On the other hand,

theories of location
explained the laws of spatial
distributions, theories  of
mteraction explain the laws
of movement and spatal
behaviour, theonies  of
growth and development
explain the nature of past,
present, and future states of
being, and theonies of

Reginald G Golledge 1s Professor of
Geography at the Umiversity of California
Santa Barbara, Santa Barbara, Califorma
93106, USA He 15 interested in human
spatial behaviour, knowledge acqusition,
and cognition, as well as cogrutive map-
ping, disaggregate transport modelling
and geography and disability His most
recent co-authored book was Behavior
and Environment Forthcoming co-auth-
ored bocks include Spatial Decision
Malking and Choice Behavior and Spanal
and Temporal Reasoming i Geographic

the term ‘process’ was
defined as bemng ° . a col-
lection of interrelated activi-
ties that operate on a set of
events and, consequently,
produce (or m some cases,
prevent) changes n the
characteristics of  these
events through time and
over space. When we speak

decision-making and choice
explamn observable regu-
lariies  and  repeatable

Information Systems

of processes, we 1mply, and
normally expect, that the
“behavior” of their activities

trends 1n individual, group,
mstitutional  and governmental behaviours.
Hudson (1969) argued that a theory represents
a direct attempt to provide a logical system or
nesting place for previously noted regulanties —
m his case concerning changes in rural settle-
ment patterns. While Hudson's task was spe-
cific, the sentiment he expressed has widespread
relevance for the emergence and adoption of
geographical theones generally

Within the realm of geographical theory,
two singular paths were followed. One focused

generates relationships and
interrelationships that are changing over time
Hence, the mamfestations of these relationships
and nterrelationships at any moment in time
may have an appearance that exists only tem-
porarily, sometime later, these mamfestations
may take on an altogether different appearance’
(p. 177). One of the more significant character-
wstics of the theoretical and quantitative revoi-
utton was a gradual shift from the early empha-
sis on determmstic theortes of form and
structure, to process theories of 1nteractions,
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mterrelationships, behaviour and dynamics

Most geographers refer to the disciphinary
upheaval of the late 1950s and 1960s as the
‘quantitative revolution’ It was during this per-
10d that a significant part of human geography
began to emphasize analysis and interpretation
of data via mathematical and statistical models
and methods. Such approaches had been used
more extensively in physical geography where
the rigours of scientific experimentation, careful
experumental design, accurate measurement and
explanatory model-building had been more
widespread Such was not the case in human
geography Much of human geography was
descriptive rather than analytic, interpretive
rather than logical, and dependent on the judg-
mental ‘expertise’ of persons claiming spectfic
knowledge of systematic areas or of regional
systems

But the quantitative revolution was much
more than the simple introduction of mathemat-
ics and statistics mto human geography Parallel
to it, and in some senses preceding it, was
a theoretical revolution, and mathematics and
statistics were merely the necessary languages
that allowed this theoretical revolution to
emerge and develop. For more than a decade,
however, the theoretical and quantitative revol-
ufions were so mtmately entwined that few
were able to differentiate between them In the
eves of many geographers, ntroducing theory
and introducing measurement, mathematical
modelling and statistical analysis were identical
To do this meant wholesale philosophical reor-
entatton in the disciphine, as positivist philo-
sophy and scientific method were seen to be
the primary mechamsms by which theory and
quantitative methods could be introduced and
spread

As with any mnovation there were nno-
vators who went beyond the bounds of the
discipline to search for the tramning that was
required to encourage this new way of thinking.
Such excursions were documented by Gould
(1985), Johnston (1979), Gale and Olsson
(1979), Amedeo and Golledge (1975) and
others It 1s not the purpose here to trace histori-
cally the introduction of theory and quantitative
methods 1 the discipline but rather to try to
understand why this happened, how 1t happened
and what areas of the discipline were most
impacted

Descriptive and normative
approaches

Providing an exact explanation or an exact pre-
diction for an event or events that happened in
the real world requires an extremely complex
and complete system of reasoning Rarely are
such exact explanations or predictions provided
Instead we tend to make approximations We
have different degrees of confidence in these
approximations. Using them we may be able to
achieve some accurate predictions and indeed
some acceptable explanations In the geographic
domain, little success has been achieved 1n for-
mulating well defined theories or models of
spatial structure that allow exact predictions and
explanations of real world phenomena to take
place. Both determimstic and stochastic inferen-
tial processes have been used imn the atterpt to
develop geographic theortes and models to pro-
vide appropriate levels of satisfaction.
Theonies and the models that represent
them are usually presented in a logical form
Throughout the early period of development of
geographic theory, so httle was known about
the general influence of geographic space on
human activity and so little mformation was
formally structured concerning the patterns and
distributions of phenomena over the Earth’s sur-
face and the interactions between them, that the
idea of producing reliable and valid geographic
theory with exact predictive or explanatory
capabilites was a hopeless dream However,
geographers began the long and arduous task
of moving in the direction of this distant goal
Like many other disciplines they mtially
embraced the :dea that one can simplfy the
real world with an appropriately selected set of
assumptions about the environment, about the
people and about human—environment relations
Sumilarly, since relatively hittle was known
about the stochastic nature of geographic events
or about human behaviour 1n space, the mmtial
step taken by many geographers was to embrace
determumstic rather than stochastic inferential
processes In this way they were able to begin
moving towards thewr distant explanatory goals
by developing theory and models that described
conditions as they mught be or ought to be
rather than as they were. Thus, while some
geographers were content with descriptive
models of change (such as detailed analysis of

© UNESCO 19%6
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the nature of growth and change within spatial
systems), others adopted a more rigorous but,
to many, less satisfying normative mode. The
descripive modellers made httle attempt to
abstract from reality and were content to ana-
lyse and interpret empinical data. As Amedeo
and Golledge (1975) put i, © .. they were m
fact concretely tied to actual events in the real
world’ (p. 290). On the other hand, those choos-
ing to work in normative worlds sought to
describe in a more general way the variations
i spatial structure that could conceivably exist
(or perhaps even should exist) if specific con-
straints were adhered to. The value of this latter
approach lay in the fact that 1t was possible to
work with a well structured logical system, the
method of mnference was deduction and success-
wve waves of information could be obtained by
unravelling the effects of changing assumptions
or by linking heretofore unlinked axioms In a
real sense any new output represented only the
logical outcome of individual and jomnt con-
sideration of the basic axioms and propositions
that formed the base for a theory or its model
Grven this type of an approach, the worth of
the consequent theory and model must not be
estimated by attempting to compare them with
real world situations, uniess of course the theory
or model 8 so complete that the real world
situation closely approximates to the conditions
under which the theory or model was con-
structed Rather, the efficacy of the theory or
mode] built 1In a normative framework lay in
the accuracy of its logical structure and the
legitimacy and validity of the inferences made
from that structure The bulk of these normative
theories were developed 1n the context of econ-
omic geography It i1s not surprising, therefore,
that these theories focus on the spatial manifes-
tations of sets of economic premises such as
least cost, maximum profit, level of competition,
econonuc rationality, scale economzes, and so on.

The influence of economics
Agricultural land use theory

Most geographers will agree that the greatest
theoretical mpact on human geography came

as the result of an imncreasing fascination with
the spatial implications of various economic

Excess of yield from 1st
quality over 2nd quality
land units

Yields per unit area

“4th

2nd

ist 3rd

Figure 1 Land rent and land quality

theories Perhaps the earliest influence derived
from the work of German spatial economists
Certainly Hemrich von Thunen (translated
1966) and Alfred Weber (190S9) have become
household names to virtually every geography
student who takes an introductory course in
human geography or an advanced course m
economic geography

The pervasive mnfluence of space was for
the most part i1gnored m classical economic
theory For example, mn formulating a theory of
land rent, Ricardo (1817) argued that as soil
fertility changed, productivity levels would also
change, thus ensuring that land of the highest
fertility or quality would provide more output
per unit area than land of mferior quality. This
difference was termed ‘rent’ and was nterpreted
as a return to the specific characteristics of the
factor land (Fagure 1) But Von Thunen won-
dered if there were other deep-seated and not
so obvious factors influencing how land uses
developed and were distributed in space. He
expernimented on his famuly holdings at Tellow
near Rostock 1n Germany. He found that some
land uses required intensive rather than exten-
sive cultivation, that some products were
required at market m a fresh and unspoiled
manner, that other products could be transported
longer distances without any deterioration in

© UNESCO 1996
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their quahity or usefuiness, and that the longer
distance a product had to be transported then
the greater part transportation costs played in
the total cost picture. Von Thunen thus estab-
lished the importance of the tyranny of distance
1 the process of production and movement of
agnicultural and pastoral land products to mar-
ket He argued that even if the land was uni-
formly homogeneous with respect to chimates,
soul ferulity and slope, then distance from mar-
ket would stll mmugate the type of land use
that could economicaily be undertaken Thus he
developed his famous Concentric Zonal Theory
of land uses and land rents.

One can assume that most land areas are
suitable for a vanety of uses and that for the
most part uses have the ability to produce a
positive net return on many different land units
It would simplify things if land owners used
their resources optimally (1e. for the purpose
that gave the highest net return) This would
allow a principle of profit maximization to be
used as the basis for building a comprehensive
theory of agnicultural land uses. Such a principle
could be termed the principle of ‘best use’ and
the land use that gave that best return would
be said to have the ‘highest use capacity’ of
the land unit However, for many land umts to
achieve a net return, differential quantities of
the input factors such as labour, capital and
technology must be used in the attempt to
obtain a net return Conseguently it 1s a simple
inferenttal matter to deduce that at some
locations some land uses are likely to give a
higher return because of the particular combi-
natton of environmental, economic and human
factors that are available to be input at that site
Recognizing, therefore, that the tyranny of space
1s Ibikely to encourage different land uses to
locate m different places, one can assume that
some type of normative theory which describes
the best possible or ideal distribution of land
uses given certamn restrammng conditions or
assumptions, would be a valuable tool for com-
prehending the geographic nature of land use
patterns. McCarty and Lindberg (1966} graphi-
cally summarized the :dea of best use in an
environmental sense in terms of an optima and
hmuts diagram (Figure 2) Even just considering
simple environmental constraints 1t 1s obvious
that there will be optimal places which require
minimal factor input i order to produce returns

TOO HOT

Environmentally

TEMPERATURE
TOO DRY

Marginal Area
700 COLD
PRECIPITATION

Ficurr 2 Optima and hmuts for crop-growing Source
Modified from H B McCarty and ] B Lindberg, 1966

for certain land uses, and there will be himits
beyond which it would be mmpractical to pursue
those land uses unless the need was great and
the resources to do so were readily available

Next, considering that some land uses can
be undertaken at a greater level of intensity
than others (e.g, a skyscraper can be built on
a half-acre of land or 1t may take that same
half-acre to produce one umit of beef or ten
sheep), one mmught naturally expect that land
uses will enter mnto competition with each other
to determuine which use occupies a given
location. If we assume that the use hkely to
occupy & land unit will be the one for whom
the land has the greatest value, and 1n tumn the
one which can consequently bid the highest for
rights to occupy the land wnit, we could infer
that land uses will generate families of bid rent
curves for different land sites based on ther
value and need One can further deduce that as
one use achieved a capacity to outbid others, 1t
would therefore occupy a land area Thus using
the notion of bid rents, a simple schema of land
use gradient can be developed (Figure 3) It was
on the basis of this idea that land use types
would change as the marginal rent changed that
Von Thunen built his model. It required the
following normative (or variability reducing)
assumptions

1 A state 1solated from other areas by an
impenetrable barrier or wilderness,

2 A city acting as the primary market located
at the centre of the state,

3 One agncultural hinterland
that city,

surrounding

© UNESCO 1996
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4 All agncultural products are exchanged in
that city,

5 No other area provides agricultural products
for that city,

6 The city’s hinterland sends no products to

other cities;

Farmers aim to maximuze profits.

Farmers are capable of adjusting agricultural

operations to maximize their profits,

9 The hinterland 1n the 1solated state consists

of a umiform plane with respect to soil,

topography, ranfall, temperature, sunny

days and other environmental conditions;

The only means of transportation, horse-

drawn wagon, 1s avalable equally n all

directions, non navigable rivers or canals

exist;

11 Transportation 1s available equally n all
directions,

co

10

12

13
14

15

16

Transportation costs vary directly with dis-
tance, are the same 1n all directions for each
commodity, but differ from commodity to
commodity because of the inherent nature of
the commodities themselves (e g, fragility,
durability, perishability).

Transportation costs are bomme by the farmer;
The producer delivers his products fresh to
the market;

Price at the market and production costs are
the same for all farmers regardless of their
location 1n the 1solated state,

Market prices differ for different commodi-
ties

The question pursued by Von Thunen was

how will agnicultural production arrange itself
spatially under these circumstances? Given
these prelimmary assumptions within this iso-

© UNESCO 1996
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lated state, Von Thunen assumed that land use
zones will emerge and that the types and quan-
tities of products demanded in the city and the
consequent prices that commodities generated
would mfluence the total volume of production
of each type of land use Under these assump-
tions and using his marginalist theory (Leigh,
1946), Von Thunen deduced the following
results

1 Land rent for a particular product vanes
mversely with distance from the city, reach-
ing zero where marginal costs and marginal
revenue for a product are equal,

2 The product with the highest yield per acre
1s produced closest to the market,

3 Intensity of culuivation decreases with dis-
tance from the market,

4 Penshability of products decreases with
increasing distance from market,

5 Price of land vanies dwrectly with its rent
yielding capability,

6 Crops which have a considerable weight or
bulk m proportion to thewr value or crops
which require high transportation costs, will
be produced close to the market,

7 The greater the distance from the city the
more likely that land users occupying those
locations will require lower transportation
costs per umt per mile,

8 Recognizable zones of different types of
land use will develop around the city,

9 Because of the different lifestyles associated
with different forms of production, the nat-
ure of economic life will also vary distinctly
with increasing distance from the city,

10 Because of the imtial environmental uni-
formuty assumptions in the isolated state,
land users will be arranged in concentric
circles around the central city (Figure 4)

This descriptive model was. in 1954, oper-
ationalized 1n the form of a mathematical model
by E S. Dunn, Jr. (1934) Dunn concurred with
Von Thunen’s basic ideas when considering
product type and 1solation. He formalized the
Von Thunen model m a functional relationship
expressed as follows.

R=E((p-a -Efk
where R =rent per unit of land;

E =yield per umt of land,
p = market price per unit of commodity;

Zone 1 Horticulture and dairying
2 Sylviculfure

3 Intensive arable cropping
with rotation

4 Arable with long ley period
5 Three-field arable

(5]

Livestock ranching

FiGure 4 Von Thunen’s land use zones

a = production cost per unit of commodity,
f=transport rate per umt of distance for
each commodity, and

k = distance from market.

This summarizes a one-product lnear
model 1n which a given land use 1s capable of
producing a net return out to that point where
its margmal revenue and marginal costs are
equal Here receipts will be maximized at a site
as close to the market as possible and will be
mummized at that distance where marginal
returns are zero.

However, when considering competitive
products, Dunn showed that a variety of situ-
ations mught occur For example, given two
products, where Product A always produced a
higher rent than Product B (Figure 5), Product A
will be grown exclusively and Product B will
not be cultivated. However, where land uses
have different intensities, the more usual case
18 that the bid rent curves will cross. At this
pomnt the returns from either land use are equal
Up to that pomnt Use A will be cultivated and
beyond that pomt Use B would give a higher
rate of return (Figure 6). Thus, Dunn mod:fied

© UNESCO 1996
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FIGURE 5 Land use compeution effect on rent domu-
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FiGURe 6 Rent lines for two products

the Von Thunen marginalist theory in the pres-
ence of competition to include the 1dea of land
use transference not at the theoretical margin
of equality between receipts and costs, but at
that pomt when the returns from one use are
equalled or exceeded by the returns from a
different use. In a szmplified environment simi-
lar to that constructed by Von Thunen, the end
product is basically similar. Land use zones will
develop as concentric circles around the single
market centre and all the conclusions regarding
mtensity of cultivation, transportability and

value deduced by Von Thunen will simularly
hold for the competitive case.

Geographers gradually became aware of
this model, regarding 1t as a norm for inter-
preung land use patterns on a national scale
(particularly when a country or a region was
dominated by a single large market), they also
mnvestigated the potential of the theory for look-
ing at the gradient of land uses around mmdivid-
ual cities As they expanded the frontiers of
theirr knowledge base to include land resource
economics and agricultural economucs, the Von
Thunen deas were given more prommnence
They were given more prominence because this
theory was explicitly spatial It was a theory
that established without doubt the importance
of geographic space even when many of the
normal environmental features such as slope,
soil fertihity, chmate, temperature and nivers
were assumed away. The Von Thunen model
as 1t was first introduced and used i geography
was largely descriptive. It was not until the
‘quantitative revolution’ that researchers with
the necessary mathematical and model-bulding
background were able to examune the full range
of geographic implications of this theory The
end result is a spatial theory a theory that
established a norm for capitalist societies and
a pownt of departure for examining agncultural
practices 1n developing economies or in non-
capitalist economues.

industrial location theory

As distinct from agricultural location theory
(which was a topic dear to the heart of many
geographers who were concerned with describ-
g and explaining the pattern of human activi-
ties across the surface of the earth), a more
specialized and systematic locatton theory
evolved from the work of Alfred Weber (1909)
Weber too was interested in the tyranny of
distance and the role that distance played in
location decision processes. As a spatial econ-
omust, however, distance to him had to be trans-
lated into a cost umit, and his choice was trans-
portation costs. Weber then proceeded to build
a series of models that helped to explain what
particular combination of regional and local fac-
tors influenced the locational decision processes
of different industries Let us briefly examine
this particular theory.

© UNESCO 1996
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In developing theornes of industrial location
two dominant lines of thought have been per-
ceived the first 1s that decision-makers choose
locations at which costs are mintmized, while
the second argues that locations will be chosen
where profits are maxmmzed We begin this sum-
mary of the onginal industrial location theory
as 1t was imported into geography by focusing
on the least cost approach

By defimtion, manufacturing performs
some transformation operation on a set of raw
matenials These raw materzals can be natural
resources or the final product of another indus-
try. For most indusiries more than one raw
material is used. To geographers i1t was obvious
that raw materials were not uniformly available
at all locations Likewise it was obwvious that
potential markets were distributed differentially
in space The questions raised by location theor-
1st Alfred Weber (1909) included the following
To what extent 1s the attraction of raw materials
mfluential 1 the location decision-making pro-
cess? To what extent 1s the physical compo-
sition of the materials or the nature of the pro-
cess usmg those materials important m the
location decision-making process? How does
the influence of raw matenals change as techno-
logies of use and distribution change? Do the
raw materials used m the production process
lose or gam weight, bulk, or volume during
manufacture? Is the raw matenial penishable?
How does the value per unit weight of raw
matertal influence the location decision-making
process? Are substitite raw matenals readily
available? In what proportion are different
materials used m the manufacturing process?
And finally, how will the answers to these ques-
tions help decide on a geographic location for
a given industry?

Weber’s reasons for asking some of these
questions are straightforward If a bulky or
weighty material can be reduced in bulk or
weight by a prelimunary manufacturing process,
then some savings of cost will be obtained by
focating at the matertal site. This saves payment
for the transfer of waste product If the raw
matenal 1s penishable but 1s made more durable
during manufacture, economic losses may be
avoided by domng this transformation at or near
a raw matenal site (eg, the production of
cheese or butter or vegetable canming). If the
value of a raw material is high relative to s

weight or volume it can be transported long
distarices and the need for a raw materal onen-
tation is reduced (e.g, wool) If the value of
raw material 15 low m uts mtial state (e g,
copper ore) it cannot be transported too far
before transport costs exceed the value of the
maternals

Products gain value in the course of manu-
facturing. The higher this added value, the more
likely 1t 1s that the manufactured product can
absorb the transportation costs However, when
the sum total of raw materials used to make a
product greatly increase the weight, volume or
bulk of a product, there is a tendency to achieve
cost mimimization by locating at the market and
bringing the raw matentals to that site (e.g,
beverage production). These principles are sum-
marized by Weber mto two major hypotheses
the Weight Loss Hypothesis and the Weight
Gam Hypothesis In simple cases where one
could assume a linear system with a single raw
material and a single market, then location was
obviously either at the raw material, the market,
or at some other location (usually between the
two) If the raw matenal was weight-losing then
1t tended to attract the industry, if it was weight-
gamung then the market site proved to be more
attractive If one added alternative sites of lab-
our between the two mmtial locations, then
industnes having a very high labour cost
component in thew total cost structure might
move to one of the intermediate labour points
if labour costs were low enough

One of the principal reasons for the devel-
opment of a body of industrial location theory
apart from classical economic theory was the
fallure of the latter to consider the effects of
varying geographic factors (e g, raw material
locations), spatial interactions (e g , as expressed
through transportation costs), and behavioural
variabibity (in spatial choice and decision-
making) By adding the spatial or geographic
domam to classical economic theory, it 1S poss-
1ble to explain why some locations were chosen
rather than others, why agglomeration at certamn
focations occurs and not at others, why
occasional mass migrations of labour occur,
why human settlement patterns adopt the form
they do, and why some regions are compara-
tively richer, better off and faster developing
than other regions As 1t developed, location
theory in 1ts various forms had the goal of
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helping to explain the impact of space on soctal
and economic activity

As one moves to more complex cases with
two raw materials and one market, or one raw
material and two markets, or as other factors
of production become more significant in the
total process of manufacturing, then they exert
an attractive influence in the locational decision-
making process. Some manufacturing can be
considered to be onented to sites of cheap
power {e.g, alumimum), some to cheap labour
(e g, textiles and fabrics), some to indentured
labour (e g., garment-making)

In his theory, Weber took account of
geography and environmental vanations by
focusing on transportation costs Differences 1n
locational advantages were thus expressed 1n
terms of the differences mn the total transpor-
tation costs associated with assembling
matenals or distributing products Usually the
costs of processing materials were seen to be
constant at all locations, while some factors
were considered to be ubiquitous (1e, things
available 1n reasonable abundance at all
locations at approximately the same cost, e g,
arwr, water, clay)

Geographic location theory

Weberian theory stimulated considerable geo-
graphic and regional science research into the
industrial locational decision-making process.
Within geography, an imtial attempt was made
by behavioural geographers to examne
decision-making traces with respect to firms and
industries, and to develop typical profiles of
decision-making that helped explain why some
locations are chosen more than others An alter-
native analytical approach, however, developed
m the mud- to late 1960s (Teitz and Bart. 1968),
which established one of the most productive
developments in geographic theory — the expan-
ston of simple locational theory to location/
allocation theory Working mitially with net-
work models and maximizing access of network
regions to selected network nodes, this location/
allocation theory rapidly developed as an
extremely powerful tool capable of handling a
wide vanety of locational problems. Typical
examples of problems solved using location/
allocation procedures included the location of
emergency facilities (e g, police/fire), location

of schools, locatton of health facilites (e g,
hospitals, medical centres), location of urban
parks and recreational areas, and so on The
basic format for these location/allocation models
was expressed by Church and ReVelle (1974),
and sets of location-allocation computer algor-
ithms were distributed by Rushton, Goodchild
and Ostresh (1973) The essential form of a
basic set covering locauon-allocation model 1s
as follows

Mimmize z 2 Iij Cy

=1 jJ=1

Subject to 2 Iy=%
=1
> Iy=D
=]
where
Iij = unknown allocation from source 1 to
demnand }

Cy=known cost per umt allocated (ie,
distance surrogate)

S1=known supply available at source 1
(capacity)

Dj =known demand at point 3 (population)

Given X1, Y1 as urknown source locations
and U, V) as known demand locations then
cost 18 equated with hinear transportation

Cy = (X1 — Up? + (Y1 - V))2

[1e, given a destination of demand, the sources
with known capacities, the aim of the model 1s
to locate sources so that total cost of transpor-
tation required to satisfy the known demand
18 minumized.]

If the first constraint 1s dropped the prob-
lem 1s an ‘unconstramned location-allocation
problem’

If the locations of sources are known and
fixed, this 1s the simple transport problem

If there 1s only one source, then it equals
the Weber problem

In general, therefore, the location-allocation
theory apphes whenever centres have to be
located so that each centre serves a prescribed
number of people (e g, school locations).

In general, the following steps are required:
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Computer projection of a proposed new international airport onto a photograph of Macao Luc OlvierGamms

1 Imtial sources are supplied by the user or
generated by the programme,

2 Alocation 1s made to these locations;

3 Sources are relocated with respect to
demand points,

4 Repeat the above (Cooper algorithm).

Each step consists of a solution to the
transportation problem. Allocations are made
from sources to demand points so as to mimm-
1ze transport cost with sources at their existing
temporary locations

An example of process
theory: the marketing process

The marketing processes can be saxd to consist
of three sets of interrelated activities which take
place through time and space The three activi-
ties identified mn classical economic theory are
production, consumption and exchange Sets of
actions associated with these activities include
the following.

(a) Consumers express demands for goods and
services and support their demands with
purchasing power,

(b) The purchasmg behaviour of consumers
over time establishes demand schedules for
different products;

(c) Entrepreneurs service consumer demands by
establishing firms at locations convement
to consumers,

(d) The mteraction of decision processes of
entrepreneurs and consumers identify prices
for different products or services,

(e) As entrepreneurs establish their prices, con-
sumers become aware of the possibility for
different prices to exist at different geo-
graphic locations,

(f) Consumers explore the distribution of price
offermgs and evaluate the utility or disutility
associated with 1mteracting with specific
locations m order to purchase a good

(g) Entreprencurs begin competing with each
other spatially and otherwise for consumer
purchases,

(h) Consumers and entrepreneurs act in therr
own best interests,
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(i) Drfferent locations at which products are
offered become market centres and establish
trade areas or market areas of different spa-
tial extent,

(3) Apart from location, entrepreneurs begm to
differentiate their products in the minds of
consumers in order to obtamn differential
shares of the market

This brief history of events mvolved 1n the
marketing process allows one to begin system-
atically exploring the nature of the distribution
of market centres and trading areas that could
eventuate as key factors in the marketing pro-
cess are manipulated

Given the above simple history one can
see that the marketing process can be discussed
without any consideration of space as long as
some assumption 1s made that everyone is at
‘the market’. Thus allows one to deduce the
occurrence of demand and supply relationships,
sets of prices and market structures. But no
spatial distribution of any kind 1s generated. If
we introduce the geographic idea that in any
economic system individuals do not all exist ‘at
the market’, but are distributed geographicaily
over space, then the marketing process becomes
more geographic in nature. It can be seen
mnmediately that there 1s potential for
developing different spatial arrangements and
distributions of market centres If we explore
the effects of the introduction of space mto this
simple type of economic system, then geo-
graphic theory concerning the distribution of
the arrangement, size and frequency, functional
complexity and distance apart of the various
market centres that make up a system, begins
to fall out During this mferential process one
can draw on significant steps that had been
undertaken somewhat in isolation m economic
theory but which prove necessary for the devel-
opment of strong geographic theory about the
marketing process.

For example, Losch (1954) spatialized the
wdea of a demand curve by inferring that the
delivered to customer price of a good consisted
of a base price and an mcrement proportional
to the transportation cost that a dispersed indi-
vidual would have to absorb mn order to get to
a centre to purchase a product Consequently,
by rotating the axis of a standard demand and
supply curve and using that part of the price

&
in
:
o
3
A
Quantity demanded

FiGURE 7 Quantity of beer demanded as a function of
brewery price

axis above the base price as an indication of
the impact that increased distance would have
on the purchasing power (or guantity demanded)
of potential consumers, Losch established a
demand cone which identified the spatial extent
of a potential market area at a given base price
and given rate of transportation cost (Figure 7);
this area would be circular m form. As prices
change the size of this market 1s increased or
decreased. Given that more than one entrepren-
eur existed 1 an area, a series of demand cones
would emerge identifying the trade areas of
viable entrepreneurs Through the life and death
process of economic survival which depended
on covering costs and obtaining a normal profit,
the circular market areas would fluctuate until
a type of equilibrium or stable pattern emerged
consisting of tightly packed tangent cucles of
equal size.

Let us now digress for a moment to yet
another stream of market area analysis that
focused more on competition. Hotelling (1929)
had shown that in a given hnear market, com-
peting producers could change locations to give
them an economic advantage over competitors
Under conditions of competition, an equilibrium
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N

FIGURE 8 Changing market area boundaries Source After
Hysor and Hyson, 1950

would be reached m a duopolisic market only
when the competitors were located back to back
n the centre of the market. Any deviation from
this Iocation would result mn an advantage to
one competitor. This, however, could mcon-
venience the more distant customers, who may
have to travel excessive distances to purchase
the product and would therefore be able only
to purchase smaller amounts. Hoteiling also
showed, however, that acting 1 collusion, com-
petitors could decentralize to the quartiles of
the linear market and there maximize thewr pro-
fits. They would each gam access to exactly
half the customers in the market and no con-
sumer would have to travel more than one-
quarter the length of the market in order to
purchase a product. These 1deas of an equi-
libnium point or pomt of indifference occurring
between spatially distributed competitors in a
market produced the nouon of a market area
boundary Fetter (1924) had already formulated
an Economic Law of Market Areas for the sim-
ple case of duopolistic competition with uniform
prices and transportation costs Hyson and
Hyson (1950) showed that as entrepreneurs
mampulated prices or made deals with transport
companies for more favourable rates, the bound-
artes of market areas would shift They also
showed such boundaries need not remamn as
linear segments but could degenerate to hyper-
circles packed around the higher priced centre
(Figure 8).

Figure 9 Non-overlapping hexagonal market areas

Given this parallel history, what happens
to Losch’s solidly packed circular trade areas?
It must be obvious that tangent circles would
produce areas of non-service, thus potentially
encouraging mstability m the system as bold
new entrepreneurs established in these inter-
stital areas and atternpted market penetration
of surrounding areas. If it is assumed that all
potential consumers m an area need to be
served, then the circular packing principle pro-
duces an msufficient solution.

A German geographer, Walter Christaller
(1933), had empirically developed a theory of
the distribution of wrban settlements which
included a possible solution to these problems
of mstability and non-service. Working m a
stmplified environment with uniform topogra-
phy and uniformly distributed populations of
identical tastes and preferences, Christaller
showed that Fetter type market area boundaries
could be defined between each competing pair
of centres As the distmbution of entrepreneurs
settled mto an equilibrium, the iregular
Thiessen polygons formed by the Fetter linear
boundaries, settled into a uniformly shaped hex-
agonal market area (the famous Chnstaller
K =3 syster) (Figure 9)

Thus. by combining form-related theories
of the potential spatial distribution of market
centres with the more process-oriented theories
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derived from examining how economic systems
work, a formal geographic theory emerged.
‘Central Place Theory’, as Christaller called it,
has developed as perhaps the single most
powerful and influenttal theory to have
developed i geography But, ike Von Thu-
nen’s and Weber’s mitial theories, 1t 1s norma-
tive — 1t tells us what should be the case under
certain types of constramng assumptions And
that 1s how many theones are presented There
18 no reason to expect them to reflect the world
exactly as 1t 1s at any particular time, for the
world as it 1s rarely, if ever, matches the as-
sumptions necessary to build the theory How-
ever, as a normative principle, the theory and
its spatial mamifestation can be used to show
departures from this norm Identifying the
reasons for such departures has continued to add
significantly to our total understanding of the
marketing process and 1ts expression through a
system of settlements

Location of urban places

The results of pooling this literature on market
area analysis and location under various types
of competition together allowed first Christaller
and then Losch to produce spatial theories of
settlement systems The properties of these sys-
tems are well described in many urban geogra-
phy textbooks (e.g, King and Golledge, 1978;
Cadwallader, 1985, Yeates and Garner, 1980;
Berry, 1967). This settlement theory was hier-
archically as well as spaually orgamzed Hier-
archically one was able to deduce that as the
functional nature of the system of settlement
changed from primanily marketing to primarily
transportation-oriented to primanly adminis-
tration, then there were specific numerical
relations between the number of centres at each
level of the hierarchy and specific spatial
relations concerning the distances apart of these
centres. For example, in the simple marketing
system (K =3), for every centre of one order
there 1s a fixed number of centres at lower and
hgher orders In the K =3 system, for every
place at one level, there would be the equivalent
of two more centres at the next lowest order
Remember that each centre incorporates func-
tions of all lower levels and therefore acts as
a centre at all those levels. Therefore, if there

was one largest centre, there would be the equi-

valent of two new lower order market areas

plus the larger centre containing a second order

market area, giving the equivalent of three mar-

ket areas of the next order Following the same

reasoning, there would be nine market areas at

the next order, twenty-seven at the next order,

and so on Remember, these are equivalent

numbers If at each level we subtract the num-

ber of centres already existing, then the

sequence would be as follows' 1, 2, 6, 18, 54,

etc Spatially, the distances apart of 'centres at

each successively lower order would increase

by a factor equal to x 3 where X is the distance
apart of lower order centres Thus, if the lowest

order centres were located four mileg apart, the

next order centres would be (4 X V3)’ the next
highest order centres would be (4 X \{l'3 X /3),
and so on.

Theories of urban structure

When geographers turned thewr interest to the
analysis of cities as discrete umits rather than
elements of a settlement system, they found
little theory within their own discipline Study-
ing cities had been the prerogative of historians,
archeologists, sociologists and planners So, 1t
was to these disciplines that geography turned
to search for orgamzing principles of urban
structure, form and content. This search for gen-
eral principles was undertaken as part of a
search for a framework to bring together the
disparate works primanly focusing on urban
morphology and form that at that time was the
domunant product of urban geographers.

In 1945, Harns and Ulmann brought to
the attention of geographers the sociologically-
based concentric zonal hypothesis of city form
and the economics-based wedge and sector
theories of urban form offered by Homer Hoyt
(Harris and Ulmann, 1945) To this they added
their own descriptive model of what they argued
was a more realistic form for examining current
cities whose growth had produced multiple
nucle: rather than bemng domnated by a single
centrally located high density business area. The
Concentric Zonal Hypothesis argued that land
uses would be arranged more or less concentri-
cally about a single domunant central business
district (CBD); immmediately surrounding the
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CBD would be an area of mdustry and whole-
salmg with mtermittent slums. Surrounding that
would be a zone of blue collar working-class
homes, next would be a muddle class suburbia,
and finally there would be 1solated pockets of
high-income neighbourhoods scattered around
the periphery

The wedge and sector hypothesis suggested
that like land uses would tend to cluster around
significant lines of transportation and that they
would be stratified according to their rent-pay-
mng abihity Thus those urban functions that
could afford to pay the highest rent would be
concentrated along the major lines of transpor-
tation. This included mdustnal and wholesale
activities along major arterials and some high
quality professional and business areas
extending as wedges out from the city centre
The land market would act m such a way as
to segregate geographically professional and
business sectors from industrial and wholesaling
sectors Lower-income housing would be con-
centrated between wedges dominated by com-
merce, manufacturing and wholesaling, and
md- to higher-income sectors would be
arranged beyond these areas on different sides
of the city High-mcome areas may be located
next to the professional and busimess sector
close to the city centre and would agamn develop
isolated pockets further out towards the peri-
phery

In the Harris and Ulmann model the single
city centre was replaced by multiple nodes
which included the central business district and
suburban or regional shopping areas, or possibly
a decentralized business area Again, however,
there would tend to be changes i the quality
of residence as one moved from the inner city
to the periphery

These descriptive models achieved some
theoretical credence beginning with the work of
regional scientist William Alonso (1964).
Alonso developed a model of how the urban
land market would act, but mtially confined his
model to a city with a smngle CBD. He argued
that centrality and location were critical factors
in determuning land values and 1 general land
values would decrease from the 100 per cent
spot 1n the CBD towards the periphery At the
centre, those users capable of paying the highest
price per unit of land would compete most
favourably for the land. Such uses included

multi-storey commercial establishments, depart-
ment stores and specialty shops, financial and
other professional and business activities, and
some high-imncome/high-rent apartment buwld-
mgs. Industry and wholesaling activities were
capable of paymg the next highest rents for
land and would occupy the zones surrounding
the central area Residential activity would
occupy the bulk of the land mn the city, and
1solated suburban commercial pockets would
provide local peaks in the land value gradient
Alonso also pomted out the paradox of many
of today’s cities in which the poorer people
tended to hive closer to the centre, thus occupy-
mg some of the most valuable land in the city
and consequently being able to consume only
extremely small units of 1t As one moved
towards the periphery land units got larger and
at the periphery lived many of the richer famil-
ies who were thus able to consume large quan-
tizes of land per person This theory of land
rents accounted for the observed vanation m
population densities throughout cities that had
mirigued many geographic researchers Further
research by geographers pmpointed the signifi-
cant difference between North American and
European cities on the one hand and many cities
i developing economies and m Asta on the
other, where the rich or high-income areas were
closer to the city centre and the poor were often
found m the barrios quite distant from the city
centre Thus regional variation and cultural dif-
ferences were found to impact the population
density and land value gradients i cities mn
different parts of the world, adding an essential
geographic component to what was originally
envisaged as an economic land-rent model
Further developments in geographic theory
relating to the internal structure of cities came
after the quantitative revolution Building on
some work by sociologists Shevky and Bell
(1955), Bnan Berry and his students introduced
geography to the idea of factoral ecology
Essentially this used a statistical data reduction
tool called factor analysis, applying 1t to large
quantities of social, economic, planning. ethnic,
occupational and other characteristics of urban
populations. The techmque isolated a minmimal
number of dimensions or factors that underlay
the database so collected Segments of the city
that loaded high on each factor were then
mapped and the underlying socal, economuc,
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demographic, ethmic, occupational and other
areas of simlarity within cities were thus
exposed Based as it was on the analysis of
factual empirical data, factoral ecology provided
a more realistic framework for comparing and
analysing the internal structure of cities than
did the more 1dealized and descriptive forms
that had been borrowed from sociology and
econormics. The analytical methods bwlt into
factoral ecology proved useful for allowing
comparisons to be made between different econ-
omic systems at different time periods and
encompassing different social and cultural 1deol-
ogies. Exposing the differences produced in dif-
ferent economic systems contributed to the
development of views of city structure that went
beyond the mere descriptton of form and
focused on the processes that produced those
structures In particular it opened the door to
escape from the traditional capitalist models and
to examune city growth and development from
alternative pownts of view (e g, Marxist).

Summary

In this article we have by no means dealt
exhaustively with the variety and range of geo-
graphical theories As 1s detailed elsewhere
this issue, geographers have developed spatial
theories of innovation diffusion, economic
growth and development, mugration and
mobihity, social gravity models and theories of
demographic transition, and have ventured into
postmodern deconstruction and reconstruction
theories of economy and society, they hdve
covered scales from micro-behavioural to global
and are exploring both qualitative and quantitat-
1ive models. Instead, what we have tried to do
1s to show how geographical theory can evolve
from theonies not exphcitly designed to account
for spatial variation. The significance of place-
to-place differences is not generally embodied
in the theories of many other economic, social,
and behavioural science disciplines. Making this
spatial component explicit not only brings the
essence of spatial diversity n real world exist-
ence to the fore, but also increases our under-
standing of why things are distributed in the

space where they are and not somewhere else
Geographical theories for the most part have
evolved from theories 1n other disciplines. But
it 18 not a simple matter to add geography
nto those pre-existing theories and models. The
essence of geography 1s varation. Most norma-
tive models assume vanation away Descriptive
models show variation but do not satisfactorily
account for it The emergence of geographical
theories, therefore, 1s a step taken to increase
our level of understanding and comprehension
of the objective environment and of-the way
that humanity interacts with and changes
those environments

A fundamental assumption of geography 1s
that there is not one single environment. Not
only are there the various physical and biotic
environments, but there are a host of social.
cultural, pohitical, economuc, legal and other
environments which daily impinge on our
activities, beliefs and values In addition to
these many hidden environments there are those
internal to humanity These are the cognized
environments or the ones transformed by per-
sonal experience, by information obtained
through personal mnteraction or via the mass
media, or environments that are the product of
our imagination The common element to all 1s
that 1t 1s the spatial dimension that 1s a domu-
nant one. Bringing this spatial dimension more
to the fore has been a drrving force m the
various attempts to develop geographic theory
As shown numerous times elsewhere m this
issue, there 1s an abundance of regularity that
can be observed and explained mn even the most
complex of all these different environments in
which we lhive Geographers search for this
regularity and try to explain why it occurs But
they also are conscious of the important notion
that environmental elements and natural causes,
human causes, or other events occur differen-
tially throughout these environments, and that
there are sets of underlying principles and laws
that help us understand why this spaual vari-
ation occurs This search for explanation and
understanding of places and events in a spatial
context 1s a dommnant underlying theme
throughout this article and others i this 1ssue
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