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ABSTRACT

N

Compared with the amount of concern disvlayed by economists over

7

the vrobiem of time and the dynamies of economic theory, relatively
1little has been saild on the cconomics of space. Work on location

nas been discontinuous although there has been somewhat of a
spurt in the last decade or so which can perhaps be related to the
concurrent growth of regional science.

Earlier works on location analysis tended to apply themselves to

[}

riving explanations to historical trends. This paper is by no means

6]

survey of all the literature in the field and its restricted basis

is the work by Alfred Weber entitled Ueber den Standort der

Industrien published in 1909. This is perhaps the most interesting
of the classical location analyses both in its depth and scope. At
the same time, it is typical in its concern with historical

experience, particularly in its search for the causes of the great

l..J

ocational shifts of industries in the period of the European
industrial revclutions.

In nmore recent writings Weber must be one of the most cited
classical works. At the same time, the cursory treatment he receives
pernaps does him less than justice., In this paper some pains are
taken to organise the more important aspects of Weber's thought which,
it is believed, has some value in its own right. After a short
introduction, Section 2 considers Weber's analytical framework. This
is followed in the next three sections by a treatment of his
categories of locational forces which may attract industry. Industry,
in effect, may be transport-oriented, labour-oriented or attracted
to social and industrial agglomerations. Section 6 contains an
example of how Weber applied his theory. This should perhaps help

illuminete the theory's value in Weber's own context.
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Tew of the later writers in location theory have set out with
Yeber!s historical bias. They have been concerned with various other
questions such as optimal firm location or extending the traditional
cconomic theory of production to include spatial variables. Points
of continuity and divergence between these writers and Weber are
dravm in the last vart of the paper, in Sections 7 and 8. Finally,
some attemnt is made to draw together the various strands of
location theory, which have been uncovered, and to evaluate the

general state of this branch of economic science.
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If modern writings on location theory are to be taken as a guide,
" . . N 1 . ..
then vhe works of Alfred Weber™ belong to the rcalms of antiquity.

Further, the author of the Theory of the Location of Industries might

be imagined to be of the crude ploneering type - working with shoddy
tools and great perseverance. This last attribute will always, of
course, be admired. DBut at the same time from the standpoint of
latter-day intellectual sophistication such classic, picneering
exercises have a tendency to be regarded as rather tedious.

This interpretation of the value of Weber'!s work might be mis-
leading. For witﬁout a doubt Weber!s analytical tools and the
resulting insights, which he achieves, have a somewhat modern
flavour to them especially when applied to the field of economic
history. In fact, it will be argued in a later section2 that Weber's
analysis of the great locational shifts which characterise the
industrial revolution in nineteenth-century Europe, was half a
century ahead of its time. '

On the other hand, it would seem that the questions which to-day
occupy the attention of location analysts were of much less signifi-
cance to Weber. LGSché for example, asks: Given (n-1) locations, how
do we determine the nth location? This is the formulation of the

problem which IsardAF and Hoover also adopt. And from such a starting

lA. Wever, Ueber den Standort der Industrien (Tubingen, 1909). English

translation with introduction and notes by C.J. Friedrich, Ailfred VWeber's

Theory of the Location of Industries (Chicago: University of Chicago
Press, 1929).

2See below, section 6, p. 23.

34. Losch, The Economics of Location (New York: John Wiley & Sons, Inc., 1952).

LN. Isard, Location and Space FEconomy (Cambridge, Massachusetts: Massachusetis
Institute of Technology, 1956).
;E. Hoover, Jr, Location Theory and the Shoe and Leather Industry (Camb

Massachusetts: Massachusctis Institute of Technology Press, 1937) and

ridge,

E. Hoover, Jr, The Location of Economic Activity (New York: McGraw Hill,

1948).
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point 1t is only a short step into the micro-economic field of
operations research to seek with respect to location some sct of
criteria of profitability for the individual producer. It would not
be surprising, then, if the Weberian framework were to fall short in
answer to this type of question.

Such reflections suggest that the present paper be divided into
two main parts. In earlier sections Weberian location analysis will
be developed, always keeping in mind the specific location problems
which seemed of most interest to Weber himself. At a later stage
recent attempts to reformulate the Weberian hypotheses can be dealt
with., With respect to this last point it will be advanced that
desnite significant ocutpourings of literature on the eccnomics of

location in the past two decades and despite a surfeit of what Leon

. . ,0 . . .
Moses calls '"esoteric paraphernalia'"” the integration of location theory

with general production theory has proceeded at a fairly slow pace.

In summary, the objective of this paper is to assess the work of
Alfred Weber after sixty years of fufther development in the theory of
industrial location. With these terms of reference in mind the first
step will to review each stage of Weber'!s theory against the back-

be
ground of his analytical framework.

6

L. licses, "Location and the Theory of Production,® Quarterly Journal
of Economics, Vol. LXXII (1958), pp. 259-72.
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2. ALFRED WEBIR!S ANATLYTICAL FRAMEWORK.

2.1 Introduction.

AL

The cconomic and non-econcmic variables determining the location

industry may seem to form a network of complex, diverse elements,

an

0]

o

b
ften, in individual instances, so arbitrarily composed that there
p

nears to be no place for more than an analysis of the individual case.

o)

If we approach the individual manufacturer with a question
concerning the choice of his location, he will at most give us a
quaint concotion of general and particular reasons, unless he
points to the past and says: !'I am here because this industry grew
up herel?7
Nonetheless, according to Weber, some attempt to discover general
formulas for the solution of ithne different locational factors and to
ascertain their operational limits is absolutely necessary from the
point of view of economic theory.
— It is a pity that an economist of the stature of Alfred Marshall
~did not share Weber's views on the approplateness of analysing space
econonics. His contention that "the influence of time . . . Eﬁﬂ
more fundamental than that of space”8 has been a major force, according
to Isard, for the state of imbalance exhibited by later British and U.S.
gcononmists who, for the most part, have abstracted from space and thus
conduct 'all thelr economic theories as if in "a wonderland of no
spatial dimensions."9 A reaction against this state of affairs has
inevitably come about with some significant attempts to introduce space
as a variable in general equilibrium analysis. Under these circum-~

stances the earlier work of Alfred Weber can now command some

Miever, op. cite, p. 17.

8A. Marshall, Principles of Economics (London: Macmillan, 1920),
Book V., ch. XV, Section 1.

9Isard, ov. cit., pp. 24-25.
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re-cxaninrnation.

. . 10
2.2 The Terms of Reference of Weber's Pure Theory of Location.

o

iven the need for a general theory of "locational f@cto-u,
which can be defined as advantages to be obtalned when an econonic

ity takes place at one point ruather than elsewnere, then the

6]
o
ot
}J-
<
’.__

primary gquestion to be asked is: Are there any general causes of
location which concern every industry? If we know these we are able to
inguire how far the orientation of industry can be explained by therm.
Next, by ascertaining further facts, we can investigate the particular
causes of the phenomena not explained by the general factors. These
causes must be explained by the specific - -characteristics of particular
industries and are not recognised in advance but only through particular
invest'gations.ll In short, a general theory can only be expected ©o
take acccunt of general locational factors. The first step, then, is
to enumerate the general factors in question.

The general locational factors can be regarded as falling into
two sup-categories. In the first place, the dimension of space

introcduces factors which pull an industry to and fro because of various

regionally operating variables., Three such variables can be distinguished:

_lﬁpna”nalgtlve "prices" of deposits of raw materials,
(11) the costs of transportatlagzm“‘7
and (11;) the costs of labour. >
Of these, the relative price differential of raw materials from various
sources can pe expressed in terms of transportation costs. For

theorctical purposes it is equivalent to thinking in terms of '"cheap!

Oyeber, ov. cit., po. 18-40.

11 . . .y -
Atmospheric humidity, Por example, would be a locatilonal
disadvantage for a very particular set of industries.
12 P . . C s . N
The question has been raised as to whether this i1s, in fact,
purely a regionally ovnecrating factor. See Isard, op. cit., p. 25.

7 W




deposits situated relatively near to the plant and "dear" dcpocits

jo—
4
4

further away. Conscquently, we can work with two general, regionall

stino,rlocational factors, namely the costs of transportation

3

L s L .
of labour. Being strictly a function of space,

regional factors can all be analysed Irom the point of view of the

ual, isolated production process.

411 the other factors of location work between industriesl4 and
ore are not to be found in any examination of an isolated

production process. They are grouped together under the title

acglomerative factors" and work to create groupings of industrial

processes in agglomerations of various sizes - agglomeravions which

o . 1
are not ascribed to regional factors, > The aggregate of
]

agglonerative factors is treated as a "uniform agglomerating force.?

This is the third and last of the general locational factors.
On these foundations it is now possible to construct an entire

abstract theory of general locational factors.

17

2.3 Procedure of Analysis.

A start is made by assuming that all isolated processes of
production will at first be pulled to their optimal points of
transportation costs. This can be regarded as a basic network of
industrial location or orientation. On top of this, then, apparently

the differences of costs of labour (the second locational factor)

lBWeber, op. cit., p. 3i.

1hWeber is often accused of omitting this interdependence factor.

lSI.e., agglomerations which are not labour or transport oriented.

6 .
1 Weber, op. cit., p. 35.

17 1hi4.
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represent a force altering the initial networl determined by the first
locational factor. The most advantagcous places of labour costs create
a "first distortion” of the basic transportational network of indusirial
location. Lastiy, every agsiomerating tendency ~ in other words, the
encvire group of all other locational factors which have not so far

been taken into account - is nothing but a second altering force

competing with the other two locational factors,

L




In this section the major asswumdtion is that no other factor

affects location apart from transportation costs and the problem to be

ct

solved is simply: How will transportation costs influence the location
of industry? The answer -which Weber gives is that an industry will

move to the point where its transportation costs are minimized.

3.2 Theoretical Solution.

We may conceive movement as being made up of three separate
components:
(i) the distance to be moved,
{ii) the weight of the material inputs and outputs to be moved,
and (iii) the "effort" or costs of moving given materials over unit
s 18 :
distance.
Webert's theoretical discussion is based on the assumption that all
factors affecting transportation costs can be expressed in either weight
N rr———"

or distance units.lg Thus, if the freight rates vary because of the

varying cosis involved in transporting different products (or even
because different transport media are used), then all these local
differences which are reflected in the ton-mile freight rate can be
expressed by prolonging or shortening proportionally the particular

distance to be moved.zo

Isard, op. cit., pp. 81-90.

vener, oo, cit., p. 45.

0 . . . . .
2 The problem of progressively declining rates with increasing
distance of haul would be awkward to fit into this framework. However,
there does not scem to be an essential point here.

f
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Veber realised multiple sources and rmultiple destinations to ¢

@

the rule ather than the exception, and on the basis of the avove

reascning offers a solution to situations with many sources of raw

2
motericls inpub (say Ml, Nz, M3 and Mh> and centres of product
consumption (C). This can be worked through for the sake of complete-
il

. — 21 = . . . . A
ness using Cotterill'is cxample ol a zinc smelting industry set out in

Table I. and Figure I.a.

Table I. Zinc Smelting Industry, Locational Components.

Slab Zinc C 1.00 0.54 2.10 1.14
!

Zine Concen-
trate

o

1.00 1.00 1.00 1.00
1.0C 0.37 1.10 0.41

b

NS }_54\ .

Reduction Coal

Heating Coal M, 1.00 1.08 1.10 1.19
3

Tirecliay M& 1.00 0.10 .50 0.05

Total Inputs - 2.55 - 2.65

Parameters  Location  Unit Welght Freight rate Hev distance
Distance (tons) per ton/mile  inputs
D W R $ D.W.E=Q
Quitputs

] . . . . s
2*0. Cotterill, Industrial Plant Location: Its Apolication to Zinc
Sreiting (St. Louis, 1950).




Pir~urc 1: Locational Force Diagrans.
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Source: P. Haggett, Locational Analysis in Human Geograp:iy (Wew York:
St. lartin's Press, 1900), p. 147.

In Figure l.b. a trial location, P, is chosen within the locational
figure. Distances from this trial point to the consuming centre and
four material sources are measured and weighted by the values for weight
and freight rate. The length of each vector is now made proportiozal

(Fig. l.c) to the net movement input given in Table I. column Q so that

e st e
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the line arawn to the heaving coal source at M3 is very long i
comparison to that towards the fircclay source at ¥ Figure

11+ . NS

is new a force model representing the pull cf cach vertex of the

n

-

-

.C

’_.J

locavional figure. The point ol nminimuwn transport costs is that

point where all atiracting forces are balanced and equilibrium is

ob"'c,a;‘med.‘3'2
In terins of the relative position of the optimal point we can

state the following proposivion:

o

Theorenn L: the location will be near the individual corners or far
away from them according to the relative weight of their
locational components.23

3.3 The Character of Particular Industries and Transport Orientation.

The next question to be examined here concerns how characteristics
of various industrial processes will affect the outcome of the locetional
struggle. To understand this more fully the following distinctions ar
rnecessary:

a) between the use of localised materials, which are found in
specific locations and thus have to be traunsported to the site
of production, and ubliquities, which may be found at any

gecgraphical location (e.g., earth or water over Large areas)

N

)

and tnhus do not incur transportation costs as raw materials
vut, on the other hand, may enter into the weight of the
Tinal product.

(o) between the use of pure materials, which do not lose weight in
the production process and weight-losing materials (e.g., fuel).

What determines the transport location is.qlp the ratio of the weight of

N
[\

The simplest solution is that which solves similar problems in
physics, i.e., using vector analysis to find where the force polygon
istclosed! and all forces are in balance.

See H. Campbell, Matrices, Vectors and Linear Procramming (New
York: Apnleton, Century, Crofts, 1965), ch. 2.

23, . .
“llever, op. cit., D. 54.




used materials to the weight of product but rather that of the weilght
of used localised materials per ton of product. This ratio is celined

as the material index. Ubdicuities arc of importance only to the

extent tiav they increasc the weight of the final product and thus tend
to rcduce the maeterial index. One laslt definition is that of the

-

locavional weishv, namely, the total weight to be moved in the locational

R 2
ure per ton of product. b
Transport location can now be seen to depend on two factors which

deternmine the material index and the locational weight of every industiry.

One is tne size of weight losses of localised materials during the
sl

»rocess of production, which increases the material index and tends to
P 1 P) :

attract Industry towards the raw materials. The second factor is the

—

reisnt of the ubiquities entering into the final product, which will scrve

to lower the material index and pull industry towards the place of
consumption.25 For example, in the case below, "beer" has a low material
index because of the preponderance of non-weight—losiﬁg ubiquities (i.e.,
water) in its production. However, "zinc" has a high material index
reiated to the dominance of weight~losing localised materials in its

production,

Table II. Beer and Zinc - Calculation of the Material Index.

Localised lMaterials (tons) Ubiquities Material
‘ Pure Weight-losing Pure Weight-losing Index
a. Der uon
of Bl - 0.2 1.0 - 0.2
b. per ton ..
of ZIHC o - 5.0 - - 5.0
2 . Lo " : . . .
AThlS ecuals the: (weight of localised materials + weight of product) /
(weiznt of product).
“?This can be thought of in terms of the force patterns introduced
zreviously.




We can now infer the following provositions:

Theorem 2: All indusiries whosec matcrial index is less than 1 will tend
to lie at the point of consumption.
Theeorem 5t ALL industries whose matericl index is greater than 1 will

tend to be attracted towards the raw material sources.

Theorcn 4@ Pure materials can never bind production to their depcsits
the material index thney create is never more than 1.

Theoren 5: Weight-losing material may pull production to its deposit .7
its weight in the production vrocess is greater or equael to
the weight of the product plus the remaindcr of the raw
materials.26

vie have now provided a solution to transport orientation. It is
now necessary to find out to what extent industries will move from
such a transport location when areally differentiated wage costs are

introduced.

4
2°An exemple of such an industry would be the production of salt by the

evavoration of sea water.




TOATINITIY YT A M T AT
L‘_. LApOUR Ol MATION,

al T~ = 2 g
4.1 Introduction,

Labour costs can only become factors in location by varying ifrom
place to place. The actual level of these costs, the particular
circumstances which give rise to them - and even whether they actuall;
cexist - are all matters of complete indifference. Weber!s pure ithnecry
conceives them as a "possibility" and investigates the theoretical
results of this possibility.27
Thus, labour costs are assumed to vary from point to point with

each point considered to be a labour location, whose attracting power

is based on such differences in labour costs. Further, it is neceszar;
to introduce the attracting power as a fixed quantity, so that math-
ematical quantification can proceed. In this way the differences in
cost between labour locations are to be regarded as "given," and as
given with unlimited attracting power. In other words, each labour
location is blessed with an infinitely elastic supply of labour at a
fixed wage rate.

Up until now, we have been concerned with the point of minimum
transport costs as defined by the locational figure of raw material
sources and consuming centres, and the material index. The question
now becomes: Of what significance is it that in the infinite ares
around the transport-oriented location there are perhaps points at

which a ton of product can be produced with lower labour costs?28

—_“.:::T;“_i—
C%nyggygfop. cit., p. 97.

“81p14., p. 101.
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L.2 Theoretical Solution.
ne first thing to note is that this is an issue of alternatives.
There 1s no penelit to the industry in merely approaching the lLabour

locavion. It has either to move to the labour location or stay wher

o

it is at the voint of minimum Transport costs.

As every marginal deviation of the industrial locetion from the
point of minimum transporti costs gives an added cost in terms of
lengthening routes and therefore costs, we can state:

Theorem 6: A location can be moved from the point of minimum transport
costs to a more favourable labour location only if the
savings in the cost of labour, which this new location makes
possible are larger than the additional costs of transport-
ation, which are involved.

This theorem 1s illustrated in operation by the introduction of
the concept of an isodapane, which we define as an imaginary line
Joining all points of equal cost of deviation from the minimum trans-
port point. Thus, around the minimum transport location are a series
of isodapanes, the value of which increases outwards.

Zvery labour location rmust also lie on an isodapane of the
respective locational figure. This isodapane indicates how high the
costs of moving the industry from the minimum point of the locaticnal
figure to the labour location would be., Now if the index of labour
economies is greater than the deviation costs as indicated by the
isodapanes, then the industrial location will be moved to the labour

location (see Figure 2). N

"




Firurc 2:

]

he Afttraction of Labour Locations.

(Iscdapanes are dravm around the minimum transport point, P, of
locational triangle Ml’ M2, C.-Mé' is an unutilised raw material source.

Each bears an index of deviation costs incurred by moving away from P.

L] and L, are labour locations having indices of ecoromy 35 and 60
respectively.

In this case the industry would move to L2).

4«3 The Character of Particular Industries and Labour Orientation.

There are two general characteristics of industries which determine
the degree of attraction of labour locations:
(1) the index of labour costs,

(ii) the locational weight.

Vihen the index of labour costs, which is defined as the average

cost of labour which must be applied to a ton of product, is large, a




large quanvity of labour costs will be available for'compression: with
correspondinly large potential indices of eccnomy of the labour
locations.iy In this case, a labour location would have a high
potcntial attracting power. Similarly, industries with a low index of
labour costs will be less attracted to labour locations.

The locational weight influences the extent to which an industry
may be "deviated" through its effect unon the distance, and of lesser
importance, the form of the iscdapanes. A low locational weight, that
is, a small mass of material per ton of product, gives a.wide spacing
of isodapanes and thus a greater chance that the industry can be

. 30
"deviated.”

Weber connects these two influences by introducing the idea of the

atour ccocfficient. This 1s given by the amount of labour costs which

will arise in an industry for one ton of locational weight to be moved
and leads to:

Theoren 7: The labour orientation of an industry is determined by its
labour coefficient.31

An example serves to illustrate the operational significance of this

theorem more fully:

291p1d., p. 107.

30 . : . . .
- Certain environmental factors will be important here too, c.g.,

the geographical distance between transport and labour locations,
31 This theorem is also a function of freight rate. From the
table (III) it can be seen that every reduction in the freight rate
would increase the svhere of attraction of labour locations.
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4 Table III. IExtent of Attraction of Various Industries to a Labour
i.ocation X,
Lazbour Savings at Freight Extent of
Cocfficient. Labour rat Potenitiai
(labour cost Location X. 7per ton Deviation to a
ner locational — 109 of mile Labour
ton) labour Locatiocn.
costs.
$ $ $ MILES
(2) CLOTHING 1500 150 0.5 300
(b) POTTERY 55 5.5 0.5 11
(e¢) SLAB ZIKC 1 0.1 .5 0.2

According to VWeber "the entlre - and immensely different -~ manner of

32

orientation!

-~ tabulation.

Having determined the factors determining the varying attractions

of a low cost labour supply tovvarious industries, the

locational force .can be introduced.

deber, on. cit., p. 102.

of these three industries can be explained by such a

final general
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This secvion of Weber's thnceory is rather crucial in evaluating
whole approach to location theory. So i}r two factors have been
examined - the transport factor and the labour supply factor. According
to Weber, thesc work regilonally and can be an cbject of pure theory
independent of particular economic and social conditions.33 On the
other hand, all other possible advantages, which pull industry "hither
and thitvher! are "social or cultural phecnomena, the consequence of

Sh

particular economic or social conditions.'! Forces are set up which
lead to local accumulation or distribution of industry. In Weberian
terms these are forces promoting degrees of ggglomeration and they
operate only within the framework formed by the general, regional
factors. 1In short, we have now to deal with interdevendence of
advantages arising from and promoting "social concentration.”

"Social concentration” is rather a vital concept here and at the
same time open to various interpretations. It will be argued here that
this concept subsumes demand factors, the spatial significance of which
becomes more and more important as economic development proceeds. For
among the factors of agglomeration Weber stresses that "social concen-
tration' produces economies "because the concentrated -industry permits
a large unified market for its prpducts.”35 Thus, there are often
advantages in the size of the market and the relation of the industrial
location with respect to the areal form of the market. Treating this

in a summary fashion, Weber indicates that the size of the market will

33, WJeoer, op. cit., p. 2Z2.

e eSS

3L',me., p. 128,
35-

’_J

cid., p. 130.
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allow eccnomies of large scale production, development of "labour

(3
organisavion" and external cost cconomies with resmect to utilisation of
Y j

feads

a general apparatus of roads, water suoply and so forth. Centrality in

decline of wastelul temporary tying up of stocks. Lastly,

3
O
o]
y
[
u
©
o1
ct
s

marketing organisation may nced to be less developed if the manufacturer
is not geographically isolated from his customers.
Thus, to the extent that Weber considers the pull of the markeu
with respect to its size and geographical distribution, he is concerned
basically with "demand" factors. However, to have reflected the market
pull purely in terms of cost factors rather than profits is certainly
an oversight., The significance of the omission is open to question. To r7L<

R e
v
v

the proolem, Weber has considered that socilal concentration nay
vend to lower cost curves. He has not commented upon the effects of
social concentration on firms'! demand curves. But, when all is said
and done, the addition of this last factor as a force of agglomeration

can be accomodated without damaging the Weberian framework.

5.2 Theoretical Solution.

The guestion as to when industries will agglomerate is solved by

oA
o IR . Lo £ 5 . : . o} . . e
further application of the isodapane technlque.j For simplicity's

o

)

sake, units of agglomeration can be conceilved as a series of levels,
Each level of aggl

omeration will have an index of economy equivalent

to the cost reduction or increased profits to be obtained by firms

mnoving to share a location. In Figure 3 there are two firms at Pl and P2.
If they could merge then they would make up a particular unit of

agglomeration with a particular index of economy, say, $5 per unit of
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procduct. The question which must be asked is whether there exists sone

commen geogravhical arca where the firms can gct together so that tr
extra costs involved in transvort and labour are less than &5.

Basicalliy, the answer is that 1f the isodananes representing &
devization costs ver unit ton of wroduct based on Pl anc P2 intecrccoetd

then, within the intersection lie points of mutual benefit to bot

firms. Thus, in Figure 3.a. agglomeration will take place profitabl

in b. it will not.

Ficure 3: Possibilities of Agglomeration.

$Yall}

(a)

(v)

s
anital investment does not arise.

analysis must be considered as long run. The problenm

e

S

. 37
)

of




T

5.3 The Choracter of Particular Industries and Aprlomeration.

From the above it can be deduced that there are two characteristics

o ERNGI 3

of Lndustries which will determine their deviation tendencies utowarcs

(1) the locational weight,
(1ii) the function of ccononmy (or better, of profitability).

The locational weight need not take up any more space here than is
needed to note that, as in the labour location analysis, it is this
factor which determines the space of the isodapanes and thus the likeli-
hood of their intersection. 4 geographical factor important here, also,

will De the s»ha LL“Q ol ©vhe production points to start witnh. The closer

I

cion poinvs, the more the chance of intersection.
The function of profitability can be split up into tnose factors
e

duce costs and those which increase demand. In the former case

agglomeration will produce economies mainly through c¢laboration of the
plant and the labour force. Thus, the larger the value added through

manufacture the larger the possible reduction in costs to be obtained
through agglomeration and the corresponding critical isodapanes of the
locational figures will be further extended. Thus, the attracting force
of the unit of agglomeration will increase. Improved technology which,
on the one hand, would tend to lower the consumption of fuel by machines
and, on the other hand, would tend to reduce the reliance on localised
fuel resourcas (i.e., the increasing use of grid electricity instead of
coal) would certainly accelerate the processes of agglomeration.

The type of industry, which is likely to be strongly attracted by
an existing soclal concentration with respect to raising its demand
curve or lowering its cost curves, would seem to be of the type which

has to rely on a high density of consumers. However, Weber himself




does nov menvion this casc, Perhaps il we were for%cd to look for
apologiecs, then an important fact would be thal mass-nroduced consumcr
goocs were a novelty in Weber's day. At least they had not developed
into vhe leading sector in cconoride development of advgnced counlrics
as tucy .cie Lo do later. Wever!s inlerest was in tae leading ccctors
in vhe industrial revelution in Larope in the nineteenth century.
Thesc were predominantly, especially outside Britain, the capital

goods industries. The vital factor of consumer demand is obviously
of less import here.
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6, THE APPLICATION OF

1S THEQRY OF INDUSTRIAL LOCATION.

Webert!s major interest was economic history. Volume Two of the

vook, which was to relate the pure theory as outlined above to tne

srcat locatlional changes in Germany's industry
never apoeared.

answer the @

between 1860 and 1900

Howcver, the aim of the theory is clear, namely, to

yuestion: What causes industry to change its location?

Weberts answer is that location changes with economic development

because the process of economic development alters the force of

individual locational factors. Moreover, sinc
determine location can be classified under one
locational-force headings of transport, labour

whole of the location side of economic history

e all the factors which
of the three broad
and agglomeration, the

is to be viewed as an

attempt to move to a new equilibrium as the forces of the various

locational factors change for individual industries, making the old

equilibrium partly irrational.

. . . each particle of industrial product

ion which moves to a

certain place under the influence of locational factors creates
a new distribution of consumption on account of the labour which
it employs at its new location, and this may become the basis for

further regroupings . . .38

In a historical setting, therefore, we can analyse structural changes

in industry, the growth of some industrial loc

others. The present reflects the past charact

ations and the decline of

er of a region. This, for

Weber, is what locabion theory and regional studies are all about.

In his analysis of the decline of rural handicraft and other

neighbourhood industries we are able to see the kind of application

which Weber saw for his theoretical constructs

. This subject, put into

a broad nistorical context, can be analysed under each of the three




locational force headings to illustrate the exteant to wnicn such a

O
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force

p
wise

regional problem can be attributed to the changing welilzsht of cach
Firstly from the point of view of transportation:

“he rapid concentration of populetlon and the rapld technical
develovrment wilth its mechanisation of production and ite transitlion
Lo the use of metal both tended to destroy the condition wnich had
prevailed up to that time, the condition that industrisl location,
in so far as it was determined by transportation, coincided with
the places of consumption. This removal of the location of
industrial production {rem the places of consumpiion implied the
destruction of the crafts, for the crafts oresupposed that
industrial location and the place of consumption coincided.39

Thus the inevitable collapse of this kind of industrial organisation.

(6]

U

3ut, the decline of handicrafts can also be viewed with respect to
the attraction of labour locations. This decline:

i
. . . was hastened by the fact that the railways facilitated the
dev’ .ion of industry towards the most favourable labour locations.
Local indices of labour costs, the differences in which . . . had
veen rabincr veiled . . . 0y costs of transportation, becane
suddenly apparent and of practical significance when rallwuay ra
began to decline rapidly..LO

.
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Lastly, another way to view industrial development is as a
gigantic process of agglomeration:

Tor all incdustries the discovery ol the fact that their index of
menufacture was capable of great reductions within new, highly .
ceveloped frameworks of production meant their gradual adjustment
. « . {The) revolution does not appear in its full severity unti
the rapid rise of population is accompanied by an equally rapi
decline in transportation rates . . .4l

V]
i
4

t
d

Such applications of the theory serve to deny one source of
criticism, which is found in the interpretation of Weber as only

considering transport to be of importance to location. For example,

r Xe

g 27T5id., D. 75.
- 10O

' *Ibid., ». 119.
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Smith42 finds Weberl!s theory to be ineffliciecat because therc is no
perfect corrclation between the material index and the industrial
location. Butbt the fault lies lcss in Weber and more in Smith for
nerrowly iaterpreving the Wever thesis. That transport crientation,

r agglomerative factors are not going to deter-

, except in extreme cases, is explicit in Vieber.

«
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mine locati
Complex intecraction of the three locational factors will be the most
likely probability present in a host of intermediate cases. Teberts
theory, to repeat, is not a transport-orientation dogma but an

attempt:
. . . to disentangle the knot of causes, which confronts us
everyuwhere in reality, and to isolate and group the elenments
composing T .43
Howsver, unls would only be one aspect of criticism that a
defender of Weber would have to overcome and the more basic attacks

on his methodology will need to be handled separately.

42%. Smith, "The Location of Industry," Institute of British Geosranhers,
Vol. XXI (1955), pp. 1-18.

2
AJWeber, on. cit., p. 17.
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7. THE MWO-WECEUTAN COHTIHIBULICN.

7.1 Intreduction.

a4 good deal of the writing in location cconomics post-ileber has
been franed in terms of a critique of the Weberian analysis. But, in

rnost ingtances, these contributions cannot be viewed as rwuch more then

a rigorous restatement of Alfred Weber!s position.
o

L

7.2 The Contribution of Aupust Ldsch.

The major effort of August Losch is directed to the problen of
whether it 1is possiblé to work through to an optimal solution to the
question of location by means of a series of partial solutions. In
particular, he shows that "if variability in demand is taken into
account all of Weber'!s constructions on the supply side become
meﬁninﬁless.”h5 However, to relate the nature of this problem solely
to the fact that Weber supposedly omitted to analyse demand seems to be

little wide off the mark. In the first place, the difficulties which

o\

are said to be inherent in the location problem when demand is intro-
duced are also present within the confines of the supply side taken by
itself. If we return to our lecational Figure 2 on page 15, it misght
have vteen noted that the move suggested by economies of labour costs %o
L2 could easily have altered the whole nature of the location figure
by opening up a new source of raw materials (e.g., at Mé . Secondly,
demand could be introcduced into the existing framework of the

problem if" it can be assumed to be fixed in space and over time. If

M"L‘o‘s’clr:;.:on. cit.,

“1pia., p. 28.




this were the case, then the locational figure technique with weirhted
v ces representing demand poles as well as thosc representing raw
moterials poles could be relied upon to come up with a solution.

Thus, the problem, which T.dsch has visunlis ced, docs not ot

(O]

m

from any omission of analysis of demand as such but from the static
nature c¢f the mecthod of analysis. And if time is allowed to crter

. . . - . . -
the picture, then, the conclusions, which Lbsch arrives at, are still

valid. In shori, under such circumstances'there is no scientific and

uneguivocal solution for the location of the individual flrm.“L

7+3 The Contribution of Walter Isard.h7

Isard's contributions to the economics of location certainly fall
into the category of rigorous rcstatement. The novelty of this author's
aporoach lies in the emphasis on factors which Weber seemingly neglected.
One major contention is that the space eccnomy is not as continuous as
Weber's simplifying assumptions might imply. Transportation nost
obviously is not physically continuous and this, along with varying
transport rates, topography, the presence of junction and transshipment
points will impose important discontinuities and distortions. Because

sard celieves such variables to be significant, "only under severe

-1

‘_J

imitations," he feels, "is Weberian doctrine generally applicable.”

Particularly, Weber!s reliance on technical factors - reducing a whole
host of minor but distinct economic variables to units of weight and
disvance - is too inhibiting for Isard. "Ultimately all such empirical,
technical functional observations must be translated into economic

g ; . . - s e
ter Ls.“L Such refinement 1s one of Isard!s more significant

he*bid s D. 36, footnote 37. An interesting empirically-oriented studyv
' to integrate the complexity of real world freight-rate

and the "quality" of transportation with raw material cosis

: factors can be found in M. Fulton and L. Hoch, "Transvort-

ion FdCtOTS affecting Locational Decisions," Economic Geogravhy,

Vol. XXXV (1959), p. 51.




achicvements.

However, perhaps the most important linec of thought in Isard is
his introduction into location theory of the analytical concepts of
substitution as found in production tnecory. Substitution between
different transport expenditures on raw materials, between these
iransport expenditures and immobile labour costs, and between zll such
expenditures and shipping expenditures on the final product are 211
ecxplored to move the Weberian framework towards a synthesis with
orthodox economic theory.

7., Some Less Important Criticisms,

PN

few less well-founded criticisms micght be introduced at this
stage concerning the "emphasis" of the'Weberian analysis.
Both Isard and Losch have taken Weber to task for dovmplaying

:

derend factors., So far we have suggested that such an oversight might
not have the dramatic consequences first imagined. Butl, it is possible
to go much further than this, to suggest that demand factors are alread
contained in Weber's framework under the broader heading of agglomera-
tive factors. The reasons for some de-emphasis lie in the fact that
Wleber!s was "pure' theory and that he was concerned only with the
conceptuel possibility of agglomerative factors. We are not concerned
with whys and wherefores, with the multitude of items that may compose
the "uniform agglomerative factor,!" or even whether it exists in the
real world., All that matters is that there is a conceptual possibility
that firms can derive advantages through sociel and industrial concen-
tration. This possibility is all that matters for broad theoretical
consicerations. Isard's painstaking categorisation of agglomerative
factors with special emphasis on market demand may add some needed

rigour but does nothing to change the basis of Weber's locational

J




syswem. In any case, to the extent that Weber did allow some cmnirica

data to creep into his initial "purc theory" volume, there is no doubt

~ o )
¥

of his awareness of those Tactors whose onicsion Isard is at paine to

same wav, criticism which runs in terms of gn inhercent

v 3

ansport in the Veberian analysis cannot be taken too

s argues that Weber'!s system is out of date.
Obviously in the total picture transport costs may have become less
important since Weber's day but this hardly proves Haggett's assertion

50

that '"there i1s a reduced need for eccentric locations! and that
incdustry will be more and more thrown into line with the urban
hierarchy. The problem can in fact be much betiter stated in Weberls
own terms, namely, there has been a recent strengthening of the pull
of agzlomerative and labour locations with respect to many branches of
industry. In the previous section this was shown to be the resuit of
transport costs and, to a lesser extent, ponulation growth.
Further, there is an increasing tendency for the material index of
industries to drop and, thus, to increase the consumption centre!s
locational advantage (i.e., light industry). The picture is made

clearer by thninking of the problem in this way rather than in the vague
i g ~ £

'

terms of Haggetl-type generalisations. This is even more important
when we consider after all the continuing strength of heavy industries
(metal refining, petro-chemicals, etc.) in the orocess of continued
economic development and their continued locational reliance on
transportation factors. ;

L

In summary, as has been clarified earlier, the optimal transnert-

ation point is only a methodological starting point. The main reason

1] . \ - c .
*99 Haggett, Leocabional Analvsis in Human Geosraphv (liew York: St.

l;‘@aa, 966). ‘
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Tor this is that transport is the factor most capable of quantitative

<+

There is nothing in VWeber either explicit or implicit to

g

.
A

sest that transpert is the be all and end all of location analysis.

7.5 Conclusion.

In this scction some aspects of the work of more rccent authors

w

in industrial location cconomics have becn considered. Their
contributions have been described as a restatement - perhaps this
does their faculty for originality something less than justice.
Nevertheless, it is contended that only marginal additions have been
made to the original formulation of the location problem by Alfred
Weber. v

On the other hand, developments in the literature initiated by
the work of Leon Moses have taken location theory far towards
tilon with production theory. For this reason these develop-

a
ments deserve consideration in their own right.
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8. 1C0CATI0X ECOLCHICS AND FRODUCTION #COHONICS — A SYUTHESIS,

8.1 Introduction.

It has becn esscrtced that much of the supnosed criticism of Webcer

3

examined btnus far has in effect added little to the theory of location.
To some extent, the analysis has been made more rigorous and sore
elaborate substitution mechanisms have been worked out. But, many
underlying provlems of Weber'!s technigque remain concealed.

In the Tirst place, it might be wondered whether there could be

@9;9,1han~;gmgoptimum logation for each actixity., The existence in

tle regl . world of branch factories would sugges st that this is so. lore

u&tggg;gr;y while the series of partlal solution“ bj vhlch gn
ary. 2.

an solution is reached, can be defended, it rer rains

ggii;ngtuhQ see how such a_golution to the lOCﬁtlon problem of the

individual firm fits as an integral part of the 5eneral theory of

DroaucUﬂon. After all, it is not particularly obv1ous that the solution

of optimur location and optimum level of production are separable. How-

ever, this is the case in all the analyses which have been considered

so far. mchg:les of scale enter the picture only after an optimunm
%gggpion has been chosen., At this stage a decision is made on what
level of output should be produced. A hidden assumption with all these
authors, including Weber, Losch Isard and Hoover, seems to be that the
location is chosen under conditions of constant returns‘pp scale., Thus,
locatlion is chosen independently of the scale of operations. The
conclusion that the optimal location with regard to minimising costs is
the point of minimum transport costs does not follow merely from

assuming no geographic.variations in the prices or qualities of inputs
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Leon Xoses comes close to overcoming thesc oroblems by allcowing

; facvor sutstitubtion and thus alterins the conditions of optimaliiy in
% location. His major conclusion 1s that location, which has vreviously
§ been treated in isolation, should be treated as an integral part of
| the profit maximisation process of individual firms, so that "profiti
maxinmisation recquires a proper adjustment of output, input
52

combination, location and price."

53

8.2 The Model,

Let us return to the simple problem of a firm using two transnori-

able inputs, M, and h2, with a market located at point C (Figure 14).

Figure L

Sourcc: L. Moses, op. ¢it., p. 259.

. 1
- 5'“L Nosc:, "Locatlon and the Theory of Production," Quarterlv Journal
LCo

Ty Goe o SR
n

D

»

]

,

]

|

.

,




Now ea

distance, w

alters the ratio of delivered prices of Hl and ¥

then, on 1dJ,

the problem lct us assume that the distance whicn the final

to be shipped remains constant and that the freight rate:

@]

@

1 nroduct arce fixed. Thus, an arc can be described in th

ure cubting the triangle in I and J. A1l points on the

be considered to have equal markebing costs. Initially,

on this arc are to be considered as potential locations.
ch movenient along the curve from I to J increases the

hich M, has to be shipned and thus,

1 with given freigh

t raves,
e For each point,
civen an expenditure level on raw materials, there exists

.

a resource transformation curve whose slope will be determined by the

ratio of delivered prices a at point,

AB in Figur
proguction

curve associ

Fipure 5

Therefore, for a given outlay,
e 5 represents the iso- u*“ay curve associated with
at a given point, say I, and DE represents an iso-outleay

ated perhaps with point J.
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If we were to restrict our location choice to I or J, we could

ollowing from rigurc 5: 10 M, and I, arc to be comdined in

a ratic sreater than OX/0Y then location I will be most favoured and

i M, and M, are to be combined In a ratio less than 01/0Y, then

location J will be most favoured. The optinmal location now depends
i

o2

on tne shape of the isocuants which are sunerimnoscd on Fisure 5.
l - L o

It is now neccessary to make this analysis more general, Taere
are an infinite number of locations between I and J. It follows
that there are an infinite number of iso-outley curves, each with
its own slope. The iso-locational outlay frontier, AFE of Figure 5,
will tend to become a continuous curve as more points on arc IJ are
“considered. Each pcint on tinls Ifrontier represents not only a
unicue innut combination but also a unique locabion. Extending this
further we can see that for each level of expenditure, which so. far

there will be a different locational iso-ocutlay
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curve. Thus, in Figure 6.a. the dashed lines represent a series of
locational iso-outlay curves for variocus levels of expenditure and
the solid lines represent isoquants. Optimality is characterised by
the expansion path 0Q, the locus of tangency.points between locational
iso-outlay curves and isoquantse.

From the information contained in Figure 6.a. it is possible to
derive & long-run total cost curve which implies certain optimal
locations, outputs and inputs for any such arc 1J. For the simple
two point case of Figure 6.b. considering again only points I and J,
the long-run total cost curve is given in Figure b.c. Any point on
this curve, say 4, represents, for an output of 800 units, a minimunm

outlay of 2 units which can purchase an optimum amount of resources
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derivation of o
wotal cost curve T
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01, of ‘7 and OK of M,. HMorcover, this ophimum situation arises av .
speeiinc locatlon I. Sindlarly, point B reprecents an opiimum ouinus
of 1,000 units which is obtained for un exrenditurc of 5. This
eyrenditure purchases and transports OL7 of resource M, and CH{! of
resource L, to tne optinal Jocetion which in this case is J.
g are row in g position Lo derive some propositions:

Theoren G: The optimum location varies with output.

Theorer 10: The opiirum location is only by chance the point of
minimum transport costs.

Theoren 11: There may be more than one "optimum® in the above sensc
depending on the shape of the iso-ocutlay curves and the
isoguants. If this is the case, then it will be
necessary to find an "optimum optimorum."

£.3 Conclusion.
Yoses nas been basically concerned with the integration of
locatlon theory with the theory of the firm. To this end, he has

oeen successful. The inseparability of optimum output, optimum

Thus, in the finsl

location and optimum inoput has been proved.

analvsis, the optimum locat

gt

inputs, t

of the I caht;@aszl“ figure,
Py

ransport rates on invut and final product, tno geography

_the production fungtion and the. demunq

function.

Ry Ton

&

Yoses, on. cit., p. 269.

ion 1s seen to denend on ‘base prices of
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9, CORCLUST

In talils paper we have been concerned with various forms of the
purc theory of location. iie have scen that whalt pure tneory deceribos
holcs only under its simple assumptlons.

¥

Ve vegan witn Alired Weber, whosc preliminary question concerned

the great locational shifts of Huropean indusiries during the industria?
revolution. It was asserted here that Weber simplified down 1o thie

¥

esscntizals but at the same time did not oversimplily., Weberls insi~hts
in economic history have been far ahead of their tine.

later sections the nature of the enquiry was changed. ‘e
discussed where bthe optimal firm location could be found. It is in
this context that UWeber's system both oversimplifies and misses scme
of the essentials. The integration of location and vroduction theory
has awaited more recent authors who have produced formulations far
removed, in terms of analytical technique, from the constructs of
Jeber. In short, we have now progressed to the stage of find-

ing theorctical solutions to the long-run static eguilibrium location

=T ' " = e e} \ 3 it )

However, there is still the ghost of August Losch to be dealt
#ith., His questions concerning dynamic elements in a previous section
rave been left unanswered. To some extent we have been guilty of

tudying space and ignoring time. And we cannot deny that when we

[&)]

ntroduce time there 1s no solution to the location problem. In fact,

‘,_J.

n a dynanic situation the only way a firm could know if it were

=

optimally located would be to remain in a constant state of migration.
The only practical solution for the firm might, indeed, be one of

trial and error.
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Nevertheless,

i
more intricate cases,! then this i

much
55Losch

~
5

o

o

scil hinmsoel]

adniits

nderstanding. I

[

arc dogmas), wirich

> op. cit., p. 358.

that we must make the best of

we can derive prepositions,

our theory'ts static naturce docs not make it uselccs

our limited

(even

give a clue tg the mastery of
c

[ 6]

a very inportant achicvenment,

55
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