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dndustiral Location Problens
or Economic Aspects of Regional Location
of Industry

I. Introduction

The role of industry in economic development
depends ons

8o, natural resources
b. comparative cosths
Co the size of the nmarket,

In less developed countries, however, a further factor
nust be named., Ia those countiies it is, in th long run9 1nduges
trial development, which may be srpected to\contribute m to the
ereation of new and pmrnanewu Jobsy both directly and through tha

promotion of amp;enﬁpru’y +cvt:a“y activities,

The question of regional locabtion of industry thusg he-
comas vxtafly imponrtant from the point of view of the 4@1? ubilie
zation of un = or under suployad labour,

pade ity

0f coumee, problems of manpower arve playing an imporhand
role in developed coumbtrisg, too, Measures of locabion are smae:
Tlally influenced by thig problem, But there are some subsbaniist

1

differences hetween less developed countries and industrially de-

veloped countries,

At all, it must be said, the locational pattern of in-
dustrial dévelopment has te be worked oub according to the parti-
cular conditions of each counbry, including the geographical dise
tribution of ite kmown natural. resources, manpower resources,
and regarding the latber, i icluding the diffusion of industrial
knowledge and skills..
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All these are points of view to be considered in conw
nection with location problems., And it must be stressed, rew
garding less develoved countries,.the location problem of in=-
dustry is not only a pure economic one but a vitally social
problem. And I may say the fundamental objective of regional
industrial planning is, therefore, to leave no important frac=—
tion of the country's populabion untouched by the process of in-
- dustrial development.

Generally speaking the solution of the location problea
of industry has to be aimed at:

I. economizing the soclal production at all,

2, diversifying the economy by considering certain ecco-
nomic conditions, '

3, providing adequate employment opportunitias for the
present unemployed and underemployed and creabing new
employuent for the future growth in the labour force,

4o dmproving the standard of living of the masses by
increasing production.

‘Proc¢eeding from that, all the location probleuns must be solwiis

Let us go deeper into the single problems.

2. Regional lccation problems in general

The regional distribution of production is reflected by
the location system in every country. All the countries are sub-
divided into so-called blocks or complexes of location, that means,
economic regions. The location of the certain regional special
productions are forming the economic basic structure; they are
gtamping the economice profile of the single regions. The regional
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gpecial productions, again, are forming the physcial and techw-
nical basis of the tormation, existence and development of the
single regions within the concerned economic territory as a
whole. - They are determining the main fuactions of the single
regions within the whole national ecconomy.
ESE O,

Since, vone élementaryﬁingraaients of economic territo-

ries are formed by the locabion of enterprises, and since these

BT A,

economic territories, again, represent larger ingredients of the
whole territorial structure, and since, further more the economic
developument of the single regions is determined by the concerning
gpecial production, the subgstanbtial elements ¢f the territorial
structure are mainly representa& by the concerning special pro-

s

e @

ductions and tihere location respective

When building a rational territorial strucsurve they have
to consider these main elements.

Summarizing, there should be digtinguished between three
levels of locaticn pathera:

N -

I. the territorisl gbtructure
(The territory)

2., the economic regions
(The reglon)

come. et e R B LT

I 5 - - -
;3; the location of production

E (The locatilon)

e T

R

Or, in form of another sketchs
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Territory

% N

Regions

i

Liocation

When developing » »lammed location of industry, it should be
vitally important to considers

a. optimal conditions regarding the special productions
- at the localities,
-~ within the economic regions, and
- Within the terrFitory as a whole,

b. optimal interlacings within and batween the economic
regions as well,

That can be realized
- by teritorial distribution of investment,
- by corresponding territorial distribution of production
programmes,
- by fixing a certain rate of growth regarding the produg--
tive enterprises producing within the economic regions
on the conditions of social division of labour,

The development of the territorial structure of a country depends
on the development of the productive forces, on the character of
relations of production, on the historical development, on na-—

tural conditions, and on the density and structure of populaticn.

Under non-planned conditions this structure is formed sponta-
neously, so that it is marked by significant disproportions.
Especially under capitalistic conditions the economic and {er-
ritorial structure is formed only from the point of view of
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profit. One of the main features sf location policy, represen-

ted by an equal growth of the standard of living of all people,
is neglected,

Look, for instance, at the GDR!'s example. Resulting
from the capitalist way of industrial or economic development
we have te distingvish between:

& the southern region.
be. the northern region.

™

The southern region is highly developed,

Although this district only comprises 40% of our whole
territory,

- 66% of the population,

-~ more then 66% of the productive population

= more than 75% of all industrial workers,

- about 50% of all agricultursl workars,

- nearly 75% of our basic industry,

~ nearly 75% of our metal working industry,

is situated in thig region, Nearly 75% of our gross nationat
product is .produced here, Thus,, one can say , <the

southern region is a developed one. Against this the northern
region must he called a less developed districit. OConsequently it
must be one of the most important tasks of our planning authorities
Go develop even this region,

This is particularly so, since the existing and so called
congested areas of the southern part must be investigated or
explbreﬂvpgint of view, if their economic affectiveness can be
risen by a further development without national economic disad=
vantages formed by excessively high expenditures, and formed as
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well by unwhole.some effects regarding the population concen=
trated in these areas,

For solving the problem of location of industry the .
following must be dones:

1.

20

30

An analysis must be elaborated concerning the pre-
sent location of industry.

The technico-economic location demands of the single
branches and spheres of industry must be asceriained,
The location possibilities of the economic regions |
must be stated,

The analysis, mentioned above, must be aimed at ascertai-
ning the possibiliﬁies of development of the single enterprises
at their present location. That is essential oz distributing
prospectively the means of investment.

In brief, this mentioned analysis has to contain (ragar-
ding the single enterprises!)

l. An estimation of the technical and technological level

2

of the enterprise.

Accertainment of locality-—conditions of the enterpiigo,
A \

so for instance:

- possibilities for expanding;

- present and additionally possible technical provisioa
of the enterprise (Lotal as well as by self-providing);

~ pumber of hands available and additionally possible
NaNpower resourcess

-~ present and additvional demands on transportations
- estimation of the possibilitvies for expanding_the

relations of cooperation of the enterprise within the
region concerneds



(?

For the single enterprise and the development of this
enterprise does wet only Zepaese on natural conditions but also on
the development of related enterpriseg)the ascertalment of
development possibilities has to take place by close collabo-
ration between the leading anthorities of the single industrial
braunches and the local organs and must be based on centrally
given directives.

This analysis concerning the single enterprise is
expected to be the foundation for specified technico--economic
demands made on the certain economic regions by the single ine
dustrial branches. By elaborating such an analysis by all the
branches; at last the central planning authorities are getting

a reliable survey regarding the technico-econcomic demands made
by the economic branches on the economic TEELONS .

Thus, the planning authorities are not only ablz to
estinate the demands resulting from possible or planned e¢xpan—
sions of existing enterprises, but also they are able to decide
which branches or enterprises have to be errected within the
economic region in question in order to make the social reprodud -«
tion process go smoother yle€.,in order to optimize the social
reproduction process W1th1n the cconomic region and as a whole as
well.

The following points of view have to be taken into con-
sideration when determining the direction of economic development
in economic regionss

l. Bvery region has to be developed rationally specie~—
lized and complex as well,

L3

2. Within one region not enterprises of all economic

brancihes and spherss can be developed, but only -,
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those, finding favourable conditions in view of natural and
economic possibilities,.

For avoiding one-sided regional structures in all the éerger
economic regions enterprises of the two nabional economic
main sectors should be errected. Of course, it cannot be
possible to ensure within the region in question the national
economic main proportions between sector I and II in full
measure,

The enterprises of one region must be connected by close
cooperation with the reglon in question. Enterprises insuf-
ficiently connected must be transferred intvo other regions.

In conmnection with it (with point #4!) the so-called warehouse
programmes are to be removed; i.e.,within the single regions
a concentration of certain kinds of production has to take
place in accordence with natural and economic conditions PLE
dominating in that region.

For all the economic regions long-term prospectives shouid
o £
be elaborated fixing the rational degree of congestion within

the region in question. ' V“‘?f"tﬁ
/\J st |

Pecular atfention must be paid to one-sidedly and legs deve-
loped regions for developing them comprehensively or more
rapid than the others,.

Since spheres and regions of national economy are forming a
dialectic unit, planning and management of national economy has
To coordinate the development of the spheres and the development
of the regions for developing national economy as quikly as
possible,
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For the sake of coordinating spheres and branches with
economlc regions the following sckeme can be established:

l. territorial coordination
l.1l. international coordinationsy for instance

(regarding socialist countries!), all socias
1156 countries are coordinating the development
of their national economies as well as the
development of %
we&;—&s—tha—éeve&eﬁmeat—ef 31ngle spheresand
branches in accordance with the natural, hig-
toric, and economic conditions given in the
single countries. By this way, both a more
rapid development of the single countries and
of the whole socialist system and s higher
effectiveness of the single nationzl econcmies
can be guafan@ed,

le2, national coordination;
lees, coordination of the single economic na-
gions within the territory of one national

eCOonamy«

2., regional coordination
| l1ecs, coordination of the single spheres and branches

within a certain economic region of national economy

and coordination of the single subregions to each

other .
For coordinating spheres and regions most efficiently the con-
nections and correlations bebtween these two categories must be
known,
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Let us deal with, therefore, scvie special problems regarding
connections and correlations end-corvelatiocns between industrial
branches and economic regions.,

2.1ls DTechnico-economi¢ demands of industrial branches on
economic regions,

In order to make the reproduction process go smoother
the continuous delivery of elements of production process is
urgently necesserys; that meens, as known and above all, workers,
vawmaterials, energy, water, transportations, ete. Simulbtaneously,
the produced goods must be sold. For economizing the whole re-—
production process these demands regarding ssle and purchase
must be realized be means of the lowest - possible expenditure
of transportation; that means, they have, as far as possible, Lo
be realized within the own or the surrounding regiori.

These specific demsnds of enterpwises on the regi s cone
cerned or on certain locations are coming into existence in
connection with esteblishing new enterprisges as well as in con-
nection with the expansion of now adays already existing entere
prises. They are resuliing from the technico~sconomic requirsemenis

of the branches and they are,therefore, an expression of ths
t }i ]

economic conditions and requi
turn, the specific deuands o

an expression of the economic conditions and requirements of the

rements of the branch in question. Iu
£ economic regions on enterprisces are

economic regions concerned,

What are the crucisl points to be considered?

l. Different degrees of concentration are conditioned by technico-
economic pecularities of the single branches and spheres.
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That means, for instance, within the heavy industry

(or basic industry at all) only strong concentrated enterpri-~
ses can be rational from the economic point of view as well as
fprom the economical one. Accordingly, the regions of purchase
and sale must differently be extenddd.

2e

S on

ho

On
on

Different demands are made by the several branches regarding
mineral wealth. :

The extractive industry (mining etc), for instance,
makes other demands on economic regions (mineral wealth etc)
than the working industry, not so closely bound to raw=-
material sourcess '

Differences are existing, too, between material intensive
~ and labour intensive branches.

; Enterprises marked by material intensive production
require regions eilther signed by large supply of materials or
by very good conditions of transportation. Labour intensive
enterﬁrises, in turn, make pecular demands on the regions
regarding highly qualified hands or workers.

The branches differ from each other on the strength?of thelr

technico~economic pecularities regarding erfegy, water, eice
Often even the quality of water is playing an important role.
So, for instance, chemical industry, textile industry, and
power producing enterprises depend on a high quality of water.

the other hand, also the economic regions are mgﬁng demands .
industrial branchess.

That will be our next problem.
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2.2, Demands of economic regions on industrial branches

-N}&.These demands are resulting from natural conditions
] ]
given-Tegions,

Out of certain and favourable natural conditions for
production the possibility is resulting for a further speciali-
zation of the region; for 1nstance, on behalf of the extractivo
industry - as:

- minning,

=~ agriculture,

-~ forestry,

-~ wooden industry,

- paper industry,

—~ glass - and ceramics industry,
~ energy or power industry,

On the other hand, by favourable natural conditions of
a smaller scale the possibility for gtrengthening the aggregate
development of certain regions is given,

That means, if there are no special conditions for one or
the other branch, the region would be predestinated to be deve-
loped comprehensively, A favourable economic situation, for
instance, regarding transportation, provided, of courses
Generally speaking, one can say:

On the strength of certain favourable natural conditions
existing within a certain region, this region should be pre-
destinated for localizing the corresponding industry. Thus, the
natural conditions can be utilized maximally and the regional .
economic effectiveness can be an increasing ones
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If there are no special conditions, the region should

be developed comprehensively. Provided, of course, that its-
general conditions are favourable enough for solving all the
problems resulting from such a comprehensive developnent.

T am thinking, for instance, of the capital of the single
countries or the territory in question and of the capital of
the economic regions. There, usually, the best conditions are
given for developing industry comperhengivelye

Why that?

T

The capital, ussally, represents the greatiest town
of the country. With this fact a lot of other
‘conditions are given, So for instaunce 2
a. by the great number of inhabitants there are
ensured s ; ;
— a great number of shilled or shillable woirkers,
~ by the great number of inhabitants a certain
local sale will be ensured 3
be The capital, usually, is fully disclosed regarding
traffic and transportations this fact, again,
makes possible ¢
- convenient deliveries of raw maberials
- convenient forwarding of finished products to
all the other parts of the country.
By the capital , usually, the !c¢lbtural center of the
_country is represented. Thus, the scientific centers
as well as the economic research centers are situated
here; a question most important for industry regarding
technical progress which only can be realized by close
collaboration between science and practice.
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In brief, we can say :

‘The interlacing of enterprises within economic regions
i1s marked by the following facts, which must be concidered
and investigated uncondltlonally, when proaectlng and realizing
lo#ation policy :.. = T
convenient condltlons,and interlacings must be given regarding
purchase and sale for :

L. deliveries of raw materials, auxiliary materials etc.

2+ construction materials

3. waber resources and conditions of water supply

4, siftuation in the fields of power

5. transportation

6. manpower supply

Within less or underdeveloped countries the latter
point is not conly a passive one, but even one of the mast
active ones. Usually, underdgveloped countries suffer from
loss of employment. Usually, there is a considerable number of
un~or under.employed workers. Thus, the question of regiocnal '
location of industry becomes vitally important from the point
of veiw, of the full utilization of under employed labour.
Thence, for social reasons, heavy public investment must in
any case be undertaken particularly in thqse regions where thers
is much underemployed labour.;

1) c¢.f. International Labour Office
Employment Objectives in Economic
Development, Geneva, 1961, P. 8,9,49,108,109;110,
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Mény of the regions with a heavy concentration of
underemployed agricultural labour, for instance, may not be
defficient in minersl resources and most of them do produce
agricultural products which can be further processed, Thus,
local resources may provide a basis for industrial activity
within those regions to raise the level of employment and
income for the local population.l)

But the following have to be considered regarding
location policy in underemployed regions.

Regions in which industry is expected to make a major
contribution to employment-creation will need, at least, some
units of manufacturing industry with a nation~wide market and
with prospects of higher than average rates of growthe These
industrial units will tend to be of a largescale character and
will usually need, regarding underdeveloped countriea, an initial
provision of public incentives and initiative.

In any case, the government is in a favourable pogition
for infduencing many important aspects ;

L. the public sector could be strengthened,

2. the govermment can prevent uneconomic duplicabtion of
regional enterprises,

3+ it can promote a larger recryitment of local labour
and encourage a policy of putting-out or subcantracting
with local small - scale industries. ‘

The general criterion, however, will be to try to
reconcile the objective of creating one or more industrial
centres within the most important economic regions.

19 ibid
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In these conditions each region should then be able to develop
with less difficulty a substructure of small - scale industry,
which might be secondary producers of the leading and public
enterprises,l

The development of such local small - scale idustry
could be integrated inbto the national industrial development
program, still leav.iug a major portion of available capital
for investment projects aimed at long-term economic growthe

AAll these are — or should be « viewpoints to be
considered when drawfting development programmes with due
regard to locabion problemss

Now we will try to explaiﬁ these problems by dealing with
an examplee. :

What has to be done, when projecting a new plant?
At first, the capacity, to be establiched, must be explored,
- What is the contents of this complex of investigation?

The complex is expected to give an answer upon the
position of the planned plant within the national economic
and aggregate development of that kind of capacitye.

For this resson the long-term statements regarding
the national economic and necessary capacity are to be proved
under the points of view of the circumstances concretely
existing at the time +the project is being prepared,

1) c¢o f. International L#bour Office, pPedeSe
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This mentioned task of planners must be solved procecding
from the followihg basic questionss
' le which production volume will be necessary for the
products in question? :
20 are there other productive capacities possible to be
' utilized for the production concerned?
Deitin what size have new capacities to be errected?

After fixing the necessary volume of production the
existing capacities must be analysede That can happen by analy-
sing the following aggregate. indicatorss

a) capacity possible to be reached within the coming
years

b) possible utilization of the capacity within the cur-
rent or the coming plan year,

¢) the real utilization of capac;fy at presente.

Therefore, the following indicators should be useds

a) the so-called ghift—cofficient
formulas for calculating:

1) machines 4 machnies + machines

1
~ Number of used machines
2) - Productive workers s x
working places for prod, workers a
3) average number of productive workers
; in the seperate shifts = 100 = X3

average of productive workers at all
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be The so—called profile of capacity; that means,
utilization of the most essential machine
groups or equipments.

- Formulas for calculatings
1) _actual working hours (h) of a cerbain groups of machines . st
possible working hours (h) eof this group 1

2) used energy (EKWH, Kcal h) of a

certain group of machines ; : = X,

energy ingtalled in this group of machines

By doing so, we will get a reliable survey upon
available capacities, But that will not:yet be enough., Further-

more, we have to estimate:

a) What are the effects of physical and moral wear
and tear of the available equipments regsrding
the quality of products? Will the available mes
chines be able to produce qualities demanded on the
long run?

b) What sbout the present utilizabtion of capacity aund
its effect on prime cost, labour productivityand
accunulation?

¢) Are there possibilities for.an increasing and pos=
sible use by specialization, standardization, con-—
centration, and cooperation?

The results of this investigabions and analysis we
have to compare with the national economic capacity, necessary
to meet the demands calculated earlier by means of another
analysise ‘ :



(19)

Our next task would be to decide whether the necessary
extension of capacity shall be achieved by establishing a new
enterprise or by reconstructing enterprises already existing,

In respect of less developed countries this question will
not play an important role, Therefore, we are allowed to neglect
ite Let us assunme, however, . that we are forced by the very
facts, to establish a new plant. Thus, we have to decide the
questlon of location,

In our example there shall be determined the "local
locality™ as well as the "overlocal locality". Overlocal lo-
cality, that means, a more or less limited region, as, for in-
stance, a town, a county, a district, or a geographically bor—
dered region. 5

The investigations shall be resulting in a locabtion

ensurlng the development of the region in quesgtion,

- guarantlng The special demands of the proaected plant
on the natural conditions,

= minimizing the costs conditioned locally and concer~
ning the costs for the implementation of the project
as well as the costs resulting from the transport off
raw materials and flnnshed productse

The point of view to be investigated are different ones
and depend on the kind of production,

The.location of power plants, for instance, depends on
the local fuel deposits or on the centers of main consumption,
water plant on the water deposits, etce, Regarding engine®ring
pPlants not the distance between plant, supplier of material and
purchaser will be decisive, but the conditions of manpower and
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traffic, Concerning trading plants the location is determined
by the district to be provided, In particular, the following
questions must be clarifieds

a);
.é Above all, there are to be investigateds:
1§4

2e

Se

Bo

De

7e

Be
gl

What conditions must be given at the location?

the guarantv of minimal distances of transport,
including minimal costs of transport;

regrading extractive industry, especially the de-
mands on the deposits of raw materialss

the‘problem of manpowers;

the possibility %o provide the projected plants with :
electric energy, with gas, water steam, and to ensure

~ the removal of used water (waste - water);

the possibility to connect the projected plant with
the local communication system by using the Lowest

possible expedituress :
» . the requirements of the projected plant regarding

the other mediately and immediately following esg-
tablishments (as there are; dwellings, public, cul-
tural, soclal -~ and medical establishments)g

the posgsibility to utilize following establishments
already exsitings

the requifements regarding the bulding ground;
finally, the technico - physical requirements must
be investigated,

That is the first circle of problems which must
be investigated before fixing the locations

The second circle contains the questions
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b) which are the effects of the projected plant con=

L.
2o

e

cerning the surroundings and the other economic
branches?

In this direction there are to be investigated
the following questions in detail:
the pcssibilities for developing the region con-
cerned; P :
sundry interests regarding nationsl trust of nature
and historic monumentsj
the possible factors of disturbance resulting from
the plant and their effects towards the surfoundings,
as, for instance, atmospheric pollution, water =
contamination; molestations by noise and odour,

After investigating all these gquestion the planner or
the planning outhority will be able to answer the questions

Which demands must be made on the location cohcerneﬂ?

Néw, the next step can be done,

a)

the "over-local location" and its determination

In this direction the following tasks must be solved:

le
L
!

2e

Se

4

the single programmes of developing separate regions
must be evaluateds

prbceeding from the theoretical investigation, exp= .
lained above,-the factors determinign the location
mu&t?B§’EE;;:é,

proceeding from these factors and considering the
development programmes.of the single economic regions,
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those reglons must be fixed, able to serve as location fox
our projected plante.

),i:l : i L] ia L3 L] L3 3 -
If" there are several possibilities, an economic comparison will be
necessary containing such indicators as:

- investment ciitis for establishing the plant
- probable prime cost of one unit of products to be Pro~
duced in future.

Therefore, the following locally-conditioned facts influencing
these costs have to be analyseds

5.1,

3e20

3020

Sethe

b)

the distance between the location in question and the con-
- cerning deposits of raw-materials or between the location
and the supplying plantss

the distance between the locabtion and the centers of ¢tn-
sunptions

the distance between the location and the dwelling-places
of the workerss;

the necessary property development costs including the ne-
cessary social establishments,.

The determination of the virtual location

After finding the economic region (the so-~called over-local lo-
cation) the narrowly - limitted location must be fixed,

For doing so, the following working steps will be necessary:

l. the regional development plans of the over - local lo-
cation in question must be evaluated with due regard to the
building plans as well as to the gellogical conditions given

ck

within this special regiong

A
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2, The possible building grounds must be found out, I€ there
are two a# more possibilities the most favourable must be
takens For finding the most favourable, the following
questidns must be cleareds

2+l the special property development costs in respect of
 the certain tuilding grounds

2,29 the adjustment of the plant with the surroundings;

2+5. the local traffic -~ conditions and the distance between
the building ground and the communication system;

2el4e the conditions regarding drinking = and otherwise used
waber;

2e5e The property relationships regarding the bullding ground;

All these single things must be done before being able to deber~
mine the actual or virtual and narrowly - limited locations

3. Practical examples

And now let us translate these theoretical statements into a
practical exaumplee

(1) Example

The location of & coal power station sﬁall be determined.
In this case the following 4 factors are of a determiniwq influences

le the transport of fuel as well as the transport of ashes,

This viewpoint has to be considered under the following .
special points of view: :
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the guarantee of the most economical use of the different
kinds of fuel, '

That means, the lower heating value as well as the burning-
properties of the dlfferent kinds of fuel are determining the
location,

Therefore, a speclal indicator "heat-price™ has been intro-
duced showing the price of one unit of fuel plus cost of trans-—
port for producing one kcal of heats For instance, lignite :
or brown - coal is marked by a very low heating -~ value (1.700
0 2,300 kcal kg) and by a high percentage of ashes and water,
For these reasons the economic way of transport is limitted

by 50 to 75 kmg

-the transmission cf energv_produced by the power station.

' That means, when establlshlng a power-sation and choosing the

5

location in question not only the cost of production of the
power plant itself, but also the con81gnment cost must
calculated (cost of forwardlng)o

the supply with cqoling,— water

This point is very important regarding the choice of locaticn
of a power-station, since‘great quantities of water are needede
For ingtance, 100.000 m? are needed daily by a 400 MW -~ power-
station, If water is not available this size, the fresh -
water -~ cooling must be replaced by the so-called return-
movement - cooling.

But when using the return - movement - cooling the heat con-
sunption wilkl be hlgher about 2%. It is true, the addltlonally
needed water for cooling can be reduced in that case to 30.000'
m§ per day. But, anyhow,; fresh-water~cooling should be pre-
ferred, when chogsing the location of a coal-power-statione
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4, The fourth viewpoint is formed by a group of factorss
that is:

a) the conditions of transportation between powerwétation,
on the one hand, and the railway-station or the port, on
the other. It should be avoided, to hinder the traffic . .
around the pnwer--gtation. Especilally, the utilization c¢f
much needed ways of traffic must be avoided;

b) distztrbyﬁﬁ7'influences concerning the surroundings have
to be avoided., In case of a coal - power—station the
rain factors of disturbances are formed by atmospheric
pollutions, cased by flying ashes and smokés (especially.
80, - sulphuric - di - oxide), For this reason, coal-
power-stations. 'shonld be situated at wind-gshedow-sides of
townse. Valleys should be asvoided, for they are hamperinp

the distribution of flying ashes and of smokes,
/)

c) the need of manpower and the position of dwelling regions
of the workers including other following cultural and so=-
cilal establishements, This iéevery important factors since
in case of great distances between power -~ station and
dwelling -~ reglon, either new dwelling complexes must ba
established in the neighbourhood of the station or new
and extensive local traffic communications must be shapeds
Both the measures would highly be influencing the costs ol
following investmentse

2e Another example

The location of a warahou e shall be chosen. The thoughts
must be as follo :
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The supply area is represented by the county A, comprising
the two'larger towns x and y and some villages. Proceedihg
from that point of view that the warehouse should be errec-
ted at the locality marked by the highest density of pop-
ulation, only one of the two towns could be chosen.

The warehouse will obtain its supplies from the yield of
-0f the county, the district, and from the digstricts situa-
ted in the south~east of the district as well as from im-
portse

The main consignments will be coming from the north-east
and the south-east on rail waye The town B i$ situated in
the eastern part of the country and, accordingly, this town

Wwill be predestinated.

At present eleven different stores are used; there are; 8
in A, 4 in B, and one store anywhere in the county. Now,
and new and central warehouse shall be errected, without
considering the existing stores, since all of them are un-
suitable for food ~ turnover,

Regarding manpower there are no substantial differences bet-

ween the two towns,
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5 Possibilities regarding communications are somewhat different,
In B a building ground will be avallable close to the rail-
waye In A, however, a developed locatlon could be presenteds
also it would be possible to establish a siding within the
town. The proposed location has been situated in a future, -
at present undeveloped, industrial district of the town, 5
When establishine +the warehouse in this district it woiald be
necessary to install a giding of a length of 3 km and with
two bridges. '

By comparing the indlcabtors of the two possible locations we can
3¢ the followings (for instancel).

A k)
the length of the siding ' 3,000 m | 800 m
property development costs 1,000 TDL e
expenditures for esbtablishing
the siding ] 900 TDM | 240 TDHM
expenditures for bullding - 60 TDM —
bridges
total expenditures 1,960 TDM | 240 TDM

Because of the essentially lower costs regarding both
property development and siding, the best conditions would be
given in B,

But we: have to congider the following factss
in A 30% of the inhabitants of the county are concentrated; in

B, on the contrary, only 18%.

By this fact and in case of choosing B as location higher costs
of consignment would be conditioned. The difference may be,
for instance, 100 TDM.
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Which must be the conclusion?

In B obviously a row of advantages are given for establishing
the warehouse in thab town,e

Lower prime cost, howevern are accompanied with relatively higher
investment cost regiriing property development and communicatione

The real effectiveness can be calculated by a formulas

‘E = for' = PN B g, O 0058
12 i Il I,> ol Il l © 96 O--le-o 1720

€

|
The general effectiveness Eg has been calculated with Eo & 0,15,
Accordingly, B i1s likely to be location of our planned warehouse,

In our formuls there stands:

01 = consignment cost of town B
Ca. = consignment cost of town A
'il = additional investment cost of B
I2 = gdditional investment cost of A

B o economic effectiveness

The more E is going towards O, the higher will be the effectiv—
enegsss,

% And now, a last examgles

The planning authorities of the UAR have made up their minds
“n to establish a cotton wea¥ing plant, Iwo spinning plants are
existing,

Now it shall be decided.
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-~ elther to establish a central weaving plant, able
for working the materials of both the spinning

- plants

- or to enlarge the existing enterprises in such a
way that both of them are enabled to work up their
immediate goods,

After making an analysis, like our examples, mentioned above,
after calculating the cogt of investmenﬁ, and by considering
the costs coming into existence in copnection with the delivery
of raw materials, the planning authorities have made up their
mind to establish a new weaving plant centrally situated,

Now, the location of the weaving plant must be found,

The conditions are as follows:

A FO aniles
D:":'—“'— FEOE (T me, | s e e S
gt
T
T
T
~
-
-
B
Oz o ,
4G mestes

lo, The two enterprises are situated near the River Nile. Enter—
prise A about 70 miles and enterprise B about #5 miles,

2o The thought vertical ditbtance between the two enterprises
amounts to 60 milese.

3¢ The volume of produétion.of the two enterprises is equal to
2 (B) ¢ 3 (A)s Conditiioned by some factors, this relatbion
will not be changing within the next time.
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4, The River Nile would be a gocd condition for transporting
or shipping the soft goods.bo the ports of the UAR, for a
congiderable part of the produced goods will be exported,
and to Cairo, for Csiro will be the main domestic receiver,

5¢ Up~to now no one of the enterprises is connected with the
River Nile, neither by road, nor by a canal, Thus, in each
case a way of traffic must be builte

6o Now, it will be the task of our location planners to deter-~
mine the lecatlcn of our weaving plant, considering lowest
. possible costs vegardiog the neecsssary road as well as the
highegt effectiveness ¢f the road, for the share of the two
enterprises in the aggregate volume of production is and will
be a differsnt obe, As mentiloned above, ithe share is like
2 8 3, The way of gelculation should be as followss

1 A

¢

— )
We are able te fix the following equationss
X, w3 51 3 Y
J el o P
P ANE 2 2 » .2 2
y% . ® (45e2)% + %% 5 35 = (70,3)C + (60-x)

o

N
: ) i
= ‘\ﬂaz,oo + 12 ““ﬂMQILOO + 3600 -~ 120x + :zr.2

oy
&

gt ' u
Q08 .\ il g 'ﬂa;:,gz +  (60-x)2

e
g

| _ a5 ; 21‘
e Y 8el00i+ af +'w 47700 - 120x + X
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The equation of differentation will be:

dy : : -
T = 7' = 2% F (8,100 + &) 2.-_+(2x—-120)-§—_

e L
(47,700 = 120x + 2)" 2T
‘ __x =80

x
i ¢
\B.100 + 22 + 47,700 + 120 + 22

i

The first derivation has to be set equal O

b

S
e 0

e ¥, ‘ '
0 = x Y47.700 = 120x + z° @ + (x-60) 8,100 + 2

:ﬂ#?,’goo:gg - 120%2 + 55 +W(x-60)2 (8,100 + 52)

i b E
=Y47,7005° - 12055 + ¥ s (&2 - 120% + 3.600)(8.300 + x°)

N47.7002 - 12027 + &

‘ﬂ 16052 4 : 2 et
v 8.100%T + X = 972.,000x + 291606000 + 3.600x" w 120z

3/ - L ;
L 47547005F - 120%° + =T +

“\[ 5 4 3 . &
11,700%% + % = 120x° ~ 972,000x + 29.160,000 3

vt
L

& _ Z i ‘ ey : '
"{ 47,7002 = 12020 + x* = 121?-700.«5? + %" - 12087 -~ 972,000% + 294160400

.xil-

~ 12027 + 47,700 = & 120x% + 11,7002 ~ 972,000% + 29,160,000
0 36,000%° + 972,000% - 29,160,000

X 4 27% - 810
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Xq =18
Xy = (useless)

That means, the weaving factory must be established in a distance
of 18 km from a thought point vertically located from B,



