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[oas! cost theory has its roots in the worl of Alfrad Weber and includes some of the works of
| Palandor ond Ldgar Hoovar,

Tot
[he maximum rovenue, markel areg o locational interde

pendence approach include some of
palander and Hoover, much of Losch and the work

‘ ' of certain economists interested in aspects
of the !Imuly' of impuorfoct o mosopolislic competition (Feher, 1924; Hotelling, 1929;
Robinson, 1934; Chambarlin, 193¢, Lerner and Singer, 1937, Smith, 1941; ond Ackley,
1942).

Least Cost Approach T

——e e ———

The least cost approach emphqsizes the scarch for the least co
factor is held constant, Implicit in this approach is the assym
no monopolistic advantagos with respect to the market grj

st locations where the demand
plion of perfect competition, with
sing from specific locations,

Alfred Weber’s Theory

The most important theory based on leqst costs is that proposed by Alfred Weber in his book
“Theory of the Location of Industries” (Uber den Standort der Industrien) in 1909, A number of
other Germans had already written on this subject, the most important being Wilhelm
Launhardt (1882, 1885). He attempted o show how the optimum location could be found in
a simple situalion with two sources of raw material and a market represented by the corners of
a triangle and also developed an approach based on the concept of market areas. The
influence of Launhardt and his contemporaries extended little beyond Germany but the
ranslation of Weber’s book in English in 1929 gave it a much wider reading. In any case,
Weber's effort was a fuller and more rigorous exposition than anything that had gone before.
His approach is deterministic and normative,

Weber aims to explain the location of industrial activity in terms of three economic factors
(i) transport costs,

(ii) labour costs, and

(i) agglomeration economies.

His explanation is based upon finding the least cost point for production.

Assumptions

I. The unit of analysis is a single, isolated country that is homogenous in terms of climate,
topography, race of people, technical skills of the people and is under one political
authority.

2 Transport costs are a function of weight and distance increasing in direct proportion to
length of shipment and weight of cargo.

3. Costs of land, building equipment, interest and depreciation of fixed capital do not vary
regionally.
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A There is an uneyen distribution ol netural resourcns Gn thies [11'”!! The lf,rr”,,‘,’_,' of &
of vaw materials are assumed 1o be bnowun, Thesa row matenals are fo504 ., \ ,":"'
spocihic lacations, e
. The size and location of cantras of consumption of the industnal producys e Gy T

markels, thus, are points on the plain,

6. Labour is geographically fised, There esist a number of pluces where lobour i b,
dofinite, pradetermined wages and in limited quontities,

/. The entrapronaurs seak 1o minimise the total cost of production.

B. Conditions of porfect competition orists whereby resources and markets are unlimied

-

their given locations and no firm may obtain o monopolistic advantage from ity choice o
location,

Principles
Waeber's analysis of industrial location is divided into two major sections:

A, Identification of the point of minimum transport costs,

B. A discussion of the circumstances under which production will be oftracted away from this
least cost point,

A. Least Cost Location Principles

According 1o Webar there are three regional fuctors which affect the costs of production:

. The cost of raw material,

2. The cost of transporting raw material, and
3. The cost of lubour,

The cost of raw material varies according to the nature of the deposits ond the difficulty of
mining them. If the deposits are difficult to uccess and they have great overburden or are
quite deep, then the cost would naturally be higher, On the contrary shallow deposits, which
will be less difficult to mine, will have lower prices,

The cost of transporting raw materials depended vpon the nature of the row moterials,
whether it is

(a) Ubiquitous, one that is found everywhere such as water, air, clay, elc.
(b) Fixed, one that is found in a particular place, i.e., has o fized location.

(¢) Pure, localised materials that enter fo their full weight into the finished product. Thread to
be woven into the cloth is perhaps an ezample of this category.

(d) Gross, o localised material that implies only a portion of, or none of their weight to the
finished products, Fuel is an exreme type of gross material, for none of its weight enters

into the product,
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All these variations are reflected in the cost of transportation so that regional factors affecting
production are reduced fo fransport cost and labour cost.

He identified another |ocql factor
Agglomeration economies refer 1, savi
operating in the same location This
auxiliary indusfrues,_f,nonaol Services, pyblic utilities, etc. In o single firm location, these
processes and services have 4, be

J : arried oyt o borne by the firm af a greater cost
individually. As m‘l)re -G”d more firmg cluster, linkages increase and there s increased flow of
goods between Prants, developmen; of specialiseq labour force and savings due to bulk
purchasing of materials qng large scqle

ined wh firm i . morkeﬁng of products. Agglomeration economies can
be attained when a firm INnCreases jig Production of when many firms cluster together.

Deglomeration econo-rmes 'S 1ust the réverse of agglomeration and include the increase in cost
of land due to clustering.

There are, thus, two Parts of analysis:

1. Identification of the Point of minimym transport cost,

2. Relocation of the Production cost away from this point due to advantages of cheap laboyr
and /or agglomeration.

Least transport cost point

In the absence of spatial
manufacturing plants will locate at the poi
suggested that transportation costs are,

in basic production costs, Weber observed that
nt where the totg| transport costs are minimised. He
in effect determined by two factors:

1. The weight of the materials to be ¢

ssembled together wiih the weight of the fing| product
to be shipped to the marker.

2. The distances over which the materiqls and the product have o be moved.

M R1 (I) M product - 1
Least-cost R1 raw material 2

location

Weight of material
Rz raw material 1.5 | pertonne proguct
Material index 35

(ii) (i)

a = 180°-a
2 15 B = 180°-b
. 0 = 180°-¢
The solution can also be found by
Tni 1I of weight the construction of isodzpanes
riangle

5 ) . 5
lgure 11,2, Locational triangles using two raw matenals R1 and R
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simple index of cost, the tonne-km or

in G
{ind the point where the tofal tonne.

tyo elements results

- !-lv i
Ihe locationsl problem is, then, simplitiec 1o
on-distribution Process.

The cormginalior of these
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lor producti
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lenst transpor oost locotion, eber uses SIMp 1
nd ond ¢ single moreet.
q ccl

ified locational triangles, assuming

| . P A . 5
o fing tha From this locational triangle,

L6, NS phere Gy moternacls are fou s i
anad cocnn Ge found. The culgtions are m

e
3 !‘ £% "’1,’

: . | tion, either
Honna estoblishen the tricngle, llener sought fo explain the least cost location, er near
e vy wrreess gad ~
ihe 10y molenals or necr the Morcet.

are market oriented or raw material oriented, Weber

i rader o, ind ot wnether industries b .
de ised n wmple Haotericl Index (M) formulc. The Ml is cclculated as tollows:
d in the industry

1= weight of 1he localised maferials use

¢ .d

/eight of the preduct

Frr epom { it tokes 4 tonnes of raw motericl to make 2 tonnes of finished goods the

[

s wold e 4/2=2.

i
fle,
(NEAELIL] IN5GE

cticn, the material index eguals 1, while when there

g weinght loss tn ex is higher than 1. For those industries, where the

st oA 1(t;ﬂ5,r,r,r#1;r; matericls is much higher Than that of the product, the leost fransport cost

1 € eric] sources rather than the market. Industries with o

metenia) indes oA 1 or close to 1 cre located close to the market, since the cost of transporting
o

€ d
is much grecter than the cost of iransporting any one of the pure materials from
f a

linen there is no weight loss in the procu
: ial

loentions will tend 1owards 1o

3
=

i

fhe product t

1 5 - - 1 -
its source, The type of production measured in terms of weight loss thus affects the location of
o clant, This can be well eremplified in o couple of situctions.

If = marre! R- Ry = rad mzienals P = least ¢cost iocation

Figgure 11.3. The oneitz4on of the indusines using the locational Inangle and I
Cuse b One marvet ond one raw matericl (where the locational figure is a line)

?’I (_’ 4 f"" f'l‘:l:

1

d ot ¢ different location (M). The problem is

firisoent 1800t o 1e G1 mgtenal 1o be consume
[
te, aeterm ne phere Tre monuiociure or processing is to toke place. There are several
POttt et
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Raw material fixed, weight Raw material fixed, considerable
loss zero (pure), factory weight loss (gross) factory locates
locates at either market at site of raw material

or raw material
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Both raw matenals ubiquilous, I both raw materials are fixed and gross, between
factory locates at market the market and source, factor would locate

i 1. If both R1 and R2 are ubiquitous, then the manufacturing will be at the market since ot
this point the transport costs on both, material and product are the lowest.

2. 1FR1 is ubiquitous and R2 is fixed elsewhere than ot the market, and if both are pure, then
the manufacturing will be at the market. R1 being ubiquitous transport charges will have
to be paid only on R2. At the other alternative location R2, transport charges would have
to be paid on the finished product, which since both materials are pure would equal their
combined weights.

3. If both the raw materials R1 and R2 are fixed and pure, then the factory will be located at
the market. Both the components would be sent directly to the consumption area for
processing, since this gives the lowest aggregate transport cost. Otherwise if the factory
would be located at either the source of R1 or the source of R2 additional transport
chaorges would have to be paid on that leg of the journey on which the preduct moved to
the market.

4. If both the raw materials are fixed and gross, the solution is complcz. Weber sought to
achieve this by ti.e appiication of his locational triangle.

There will be two circumstances under which location would be attracted away from least cost
point either due to advantages gained frem cheaper labour or due to cgglomeration.
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unusually high
available, gnd

labour savings, g deviation f ‘opti ’
(Fig']]_zj} n rom the optimum’

Role of agglomeration

Agglomeration tendencies also deflect g factory from least cost fransport point. There are two
main ways, according to Weber, by which a company can gain the benefits of agglomeration:

Firstly, it may increase the concentration of production by enlarging its factory, thys obtaining
savings through a larger scale of operation. Secondly, it may benefit by selecting a location in
close association with other plants. This agglomeration yields benefits from sharing
specialised equipment and services, greater division of labour and large scale purchasing and

marketing.

This is illustrated in the Fig. 11.5 where five-firms (A, B, C, D, and E) are in business each
Occdu ying a separate location inside its own locational triangle. The firms find that they could
cut fﬁéirgcost on products by Rs.200/unit if at least three of them operated in the same

ocation taking g mi lomeration. But in order to gain from this a
ycoti advantage of economies of agg o
;' Crn trnl 1t ’;‘t incur more than Rs. 200 of additional transport costs. In the shaded area where
ir ust n

d still incur less than Rs. 200 of extra
irms (G, D and E) can be located together an |

:hreepg:tr:;fic;ne cost. Agglomeration is thus, possible here but neither A nor B would reduce
rans :

)
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Figirs 11 8 Defecting effocts of aggiomeration economes

Agglomaerotion alio acts to divert manulacluring from either a least trantport cost locaton or
o leayt lobour cost location depending upon which was onginolly the dominant locanng
inllyence in o given inttance.

Since the attractions of agglomeration and labour cost savings, both repretent deviations lrom
the leas! transport cast location, these two influencer may conflict. The decition will go 1o the
one tha! provides the greater savings

Weber want on to sthow the combined elfects of the three loctors— transpont costs, labour
costy and agglomeration ecanomies—on the location ol a et of industties, which produces
the industrial landscape of economy.

Critldam

Wihiist Webed's Thaory identilies cenain basic influencey on induttrial location. o 1y open 10
Critig igm ”! vﬂ!ut! I N ll"""" ’ ")ﬂl"' |‘H!(uu.n u' certinn .n'“""“. Nbuknunu: in the 1he 'y

ond poily Lecouse circumstances have changed since the 1win of the contury, when YWebes
[r!l'},!l’lﬂd ol
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Many of the assumptions made by Weber are quite unrealistic.

* Transport costs do not rise Proportionalely with distance and weight. Because of fixed
costs, especially ter

minal costs, long hauls cost less per unit of weight than short
hauls do.

Perfect competition rarely exists.

b
o
[

Man does not always behave rationally,

* The market is in the form of Points and one plant serves only one market.

is estimated that,

on an average, t
budget. It is not

only that technol
o because of ch

ransport costs makeup only 5-12 per cent of o firm’s
ogical improvements have relatively reduced transport

onges in other things making up total costs, particularly
facturing process

- He failed to identify the revenue

on, which also directly affects the profitability of a firm. On the

heory, therefore, gives an unbalanced approach.

4. Weber’s concept of the ng
(for example, the agglome
industrial world.

aspect of a firm’s operat;
question of location, the 1

ture of industrial organisation and

its decision making process
ration analysis) is inconsistent with t

he conditions in the modern

5. Weber suppressed many of th
industrial location. Political
knowledge of situations, all
a firm or its branch.

e secondary influences, which have an important effect on
. social and other human considerations including imperfect
are recognised today as significant in deciding the location of

6. Market orientation is accentuated by freight rate structure complexities which leads to
higher cost of transporting finished product. As a result, raw materials are often shipped
nearer to the market to reduce the distance that finished goods must be shipped.

7. lIncreased complexity of industrial organisation—as the single product,
private firm is replaced by multi product, International Corporation.
Weberian theory is difficult to apply. Manutacturing is more complex than it was in the
early 20th century. Mony plants begin with semi-finished items and components rc-’rher
than with raw materials. Producers’ goods seldom lose large amounts of weight;
therefore, there are not many tendencies toward material orientation,

one factory,
In this condition

Brainpower is producing muscle and mcchine. power and tronsforming natural ;esiurcef.
Natural resources are no longer as important in the g"rowth of' economies. Instea ,ft ere a;
transmaterialisation of resources as smaller, Inghter, smarter product; are manufacture
from resources to which high technology and brainpower have been cdded.
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