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THE SELECTION OF LOCATIONS .l '

Preceding ehapters have. described the geo,graP1.tie p.atternof the

Ameri-ca.n ..q •• -econOiny, an4 have analyzed .i~ some de.tall < the pri.neipal

determ~ning factorsoCertain logical gaps remain, however, to be
filledo

.First .., i t willdbe n~eessary to examine more closely1¡he procesa

of ~i.~dustrial ..migrationo,~\ Locational SlliftEj being .thedirect recsu.l t

of decisions. by businessmen, it is. important ..to appre~iate the type3

of decision involved and how they add upto a change in the patteruo
.Sec.ondly., at-tentioll willbe given to the choice oí ~ocati.on for

part.icular ...plants. In some. cases a single factor 18 all-importa.nt •.

but ..more .."generally the "ideal tt locatioD represents a eompromise e Ac-

cess,: ..to.,mark.e.t, l:'abor cost, and ,tlleother considerations have to be

giv.en thei.,.r prop.er weights in compa~~ng' the advantages oí different

lo.eations... Methodscurrently .used ...in evaluation of loca1;ional fac-

tors and selection of sites will be critically diseussed •

.Fina.lly ,.some attention will be. given to ways i:g. which p~blie

agencies may help in the selection oí good locationse

Typesof Cllanges in Locational Patterns
!

.....It ..,.ia. sO.u'sual to réfer to "migrat~ons <?f j.ndustry" that one la

likel.y to .think,.of t'hese ,as analo.lous to the migration of persons.

Actu~lly, howeve.r, mosto of the change in tbe geographic pattern 9f

produetion .. o,c:curs,not thr.ough thetransferenQe of existi~g e~tab-

lishments from one si tetoanotherbut in various otller \vaya. .~~

~,~ ~rA. shift in the geographic distribution of an industry must

involve increasedactivi ty in some areas or deereased ac~tivi ty in

orders f or perhaps botho ,When a S5ingle fi'rm operates' in more than

one area, the transfer of activity i. more 8ubject to plan: tbat iSt

an increase in one location and a decrease in anóther may both be
part of the 8ame decisioDo
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P~oduction can be increased at any given location by: w

lo More intensive utili~ation of existing capacity (i.e.,
.. equipment and labor) •.

2. Conversion of cªparity from other industrie. to the
one in questioD.

3. Construction of new capacity, ei~her as additions to
. existing planta or 88 new plantso

4. Bringing in equip~ent and labor from otber locations

Any of these steps may.be taken by existing firma or may
involve .etting up new firmso

Inversely, production can be curtailed at any given location
by reduced utilization of capacity, by conversion to other uses,
by partia1 or complete demo1ition, or by removal to other locations.
These st.p. may be tak.n by firms whieh continue to exist, or may
involve the disappearance of firmso

Any form of expansion of production at one location,accomp.!.
nied by a different degree of expanaion or by contraction else- ~
where, lead. to a shift in tbe geographic pattern of sn industryo
There is obviously a large variety of p08sible combinationso Mor~
over for some purpose it is appropriate to distingui.h between
shifts that involve just one firm (e.gol reallocatioD of output
among branches) and shifts involving more than one fi~o

In the very .hort run, cñange8 in the degree of utili~ation
of existing capacity predominateo But in the more aignificant
trends of industrial localization, decisions involving construction,
abondonment, conversion, or transference of productive capacity
play the leading parto

In some fields it is easier to change products than to
ch~nge location.; the enterprise is fairly well rooted to one spot
but can exercise some choice in conversion. The prime example 01



3

thi~ practice can be found in agriculture, where farmers seek not
~o much the-beat-locatiQD for aspecific erop aa the be.t crop
for-8.epecific locatiDn. Here instead of the question- of
!'.location", we refer more often to that of ttland utilization",

which i. the .ame tbing viewed from a different angle~

In manufacturing industry, to whieh this report devotes
epecial attention for reasons already eet forth, there are like~
wise alternative uses for a site owned by a particular firmo But
equipment ia more specialized than in agriculture, and enterprise
more mobile; so the manufacturer usually thinke .in terms of find-
ing a loeation for a particular line of production to which he
feel. committedo Large firms are in a position to canvass the
pos8ibilities on a nation-wide scale; the moves of smaller firma
are usually confined within a regiono

Outright relocation of establishment. ia relatively uncom-
mODo Most 01 the change in the industrial location pattern i.

broug~t ebout by tbe establishment of ,new plants and tbe liquida-
tion of old anes; just a8 in a region with a relatively immobile
population, most changes in the distribution of population are the
result of birth and death rate differentials rather than migration.

Daniel B~ Creamer found that relocated planta reported in
a 2~year intercensal period accounted for about one-third of 1
percent of total manufacturing wage earnerso He concluded that
even "if all changes had been in one direction9 the alteration of
the loeational pattern (due to relocation) would scarcely have
be en noticeableo" (1)

This "relocation rateU of about one-third of 1 per cent
per biennium. shoud be eompared with "birth ratea" and "death

(1) Cart&r Goodrich eto'al.,-Migratio&~andEconomic
Opportunity, Phil~delphia~ University of Pennsylvania Presa,
1936, po 3400
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ratea" of 3 to 5 percent for industrial establishment. in semi~
durable industries during the same periodo (2) In the durable-
goods industriesthe turn-over of establishment. i8 naturally
slower, but "births" and "deaths" still far overshadow relocationso

Corroborative evidence on tbe relative importance of new
plante and liquidations in rediatributiong as against actual re~
locations, ia found in table lo Much more detail i. provided in
a joint report on industrial location by the Bureau of tbe Census
and the Bureau of Agricultural Economic8~ (3a)

Even the direction of net loeational change ie different
from the direction of plant transferenceo A disproportionate
ahare of the new planta are eetablished in large industrial citiea,
but most of the relocations are toward suburbs or smaller towns.
(4) Apparently the cities serve to some extent a8 germinating
grounds for new enterprisee which frequently move out after get-
ting a starto (5) Creamer saya:. (6)

(2) Ibidog table 47, 3320 The "birth ratett i. the number
of wage earners in planta established .inee the previou. biennial
Censusj expressed as a percentage of total wage earner. in the
aame industries. The "death rate" ie similarly ealeulated on the
basie oí planta which went out of existence since the previou. Cen8u~o

(3) Ibido, table 45~ po 3300

(38) Harold Do Kube and Ralph Ro Danhof, Changes in Di.tribu
tion of Manufacturing Wage Earners 1899~1939~ 19420

(4) During the period 1927-33p comparison oí biennial Cenan.
reporta showed a net relocation of 219717 industrial wage joba out
of principal cities and satellite cities oí industrial areaso

Peripheral territory in industrial areas received 13,168 of theseo

Goodrich and others, Opa cito~ table 509 po 3400

(5) Locational ehifts within the Chieago area between 1920
and 1930 offer an exampleo Manufacturing establishment. in the
city of Chicago became more numerous at the same time that the
near suburbs were growing in relative industrial importance. Over
half the factories established in the suburbs during the period
1926-31 had emigrated from the cityo William No Mitchell, Trends
in Industrial Location in the Chicago Regíon since ~9209 University
of Chicago, 1933~ table VIII, pc49; and table XIII, po 620

(6) Goodrich and othersp opo cito» po 3340
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In view 01 the abund~nt e~idence of an ever
decreasing share of wage jobs located in the principal
cities, it is of interest that the highest birth rates'
* *- * Rave been in the prinóipal citi~8. - On the 6ther
h~ndi despite the relative growth in man~fAeturing .
lmportance of the industrial peripheriee1) these coma.>
munities have a relatively low birth rateo The data
on relocated establishments suggest that the periphery
towns have grown ehiefly by the immigration of manufa~
turing planta and their ~xpan8ion subsequent to re~
locationo

TABLEl-Analysis of gains and losses of industrial plants __

reported in 1934 cities in the United Statesp 1926-270

Plante Employee~
Average
number ofemployees
per plant

Total gains -~~--~-----~-~-~-~~~109267 371g334 36

New plants---------------- 8,400 2099460 25
Branches------------------ 903 92,,842 103
Relocations--------------- 964 699032 72

Total los ses 1------------------ 59903 2039905 35
Out of business 2------ ....- 49861 1320105 27
Re1ocatione 3..•.---...:>--~QI;D- 1,042 711)800 69

Source: Industrial Development in the United Stat-e,8 and
Canada, a cooperative survey by the Civic Development Committee
of the Nationall. Electric Light Association and tbe Polieyholders
Service Bureau pf the Metropolitan Life In3urance Coo.New.York»
19289 (?), PPo 8-11. .

, lo Data on 1088.s are probably incompleteo
20 Ineludee branches clomed~
30 Includes branches moved away~
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It appears tben that the major active part in locational
change is played by executives9 decisions as to the location of
new plantso Abandonment. oí planta are almost equally important
statistically but are.certainly less a matter of choiceo Direct
relocations of planta, and conversion of plante fron one industry
to another9 are important only under exceptional circumstances~
ae in some stages of industrial mobilization for waro

In the absence of specific information it may be presumed
that branch planta are more readily adapted to the variOUB forme
oí locational shift than are independent plante of comparable
Bize in the same industry. For one thing, the branch plant
belongs to a large organization with the resources and contacta
required for making fairly elaborate studies of locatioDo Probably
a more important factor ia that a branch-plant concern can close
one branch and open another, or realllocate specialized lines of
production ameng ita branches, witbout necessarily disrupting ite
market relationso Ite customers may not know or eare which
branch actually makea the product tbey buyo In contra.t, a shift
of production between two plante in different firmsinvolves costly
making and breaking of market connectionso

LOCATION FACTORSo-

The important factors determining the most economical
location for an industrial plant have been di8eu.sed individually
in earlier chapters, and may be summarizes as follows:

lo Factors directly dependent upon transportationo
30 Access to sources of material. (including fuels)o

bo AcceS8 to marketso

20 Faetor. not directly dependent upon transportationo

ae> Labor costso
bo Rents"
co Taxes Sub8idie~ etcD

do Intereste>
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e~ Exp,e.Rsea ~and availability oí managementand lupervisionó

fo Risk, depreciation, etco

,This classification' emphasizes.the.eleavage between those
loeational.factors in which.trarisportation ia an essential element
and, those ..in which i t is not. .The firet group, invol ves costa of

physical transference af materials or p~6duetsg the .ffeet varying
directly with the structure of,transport ratee. Locational
advantage can. b~ expressed roughly in terms -of distance f,rom,

~ speeific.pointso (7) In the second group, on the other ,hand,
the.influenceof transport costa appears only indirectly~ if at
all,since the resources must be used where foundo (8)

(7) TIle time consumed and the deteJ:Dioration or risk involved
in shipmént are likewise important func~ions of distqnceo A fuller
treatment ia given in chso 6~9f and 10 abov&~
- (8) This distinetion, like-~any others, has ite diffieultiesD

For instance, labor coste would generally be regarded as & non-'
transport factor of location because it depende upón the relative
supply of labor already present in different localitieso But in
some situations .it wouId appear that transportation does help to
determine the geographie pattern of labor costso This will be true
if a plant ia to be located at some'distanee from th~ residenee
area of ite prospective labor-forcet so'that a fairly long eom-
mutation journey i8 necessaryo It ia likely then to be found that
the difficulty oí securing adequate labor supply increases directly
withdistancej and tbat the money and time cost of daily com.....
mutation thus enter into the locational reckoningo Thismay mean
that the firm finds it necessary to supply transportation at a
cost depending on the distanee, or it may mean merely that greater
distance from workersa homes neeesaitates higher ~agesp greater
difficul ty in obtai.ning tempor,ary orsub,sti tq.teemployees" miore
rapid. labor turn-over~~ or' oth'er, elemen.ts'~"of' '-iricrea's'ed lábc.r'-'<éosts"
, A somewllat different, case is that af the plant which
plane.' 011' an -actual migratfon'of 'wor':kers'.t.o th.- 'nelf' location"
.The Bpreadof"many~""~sKil1e'd.-mlaQorindu.tri"es from" New"England
to the'\Vest 'and SQuthf; for example 9, 'fas made, 'possible by the
transfel~enc'e oí t~k'e'y nien" .'to"'servea,s ••'lllféleus" for"i' new'
la'bor' fo'rceo' Tbé' recerit expansión of ariname:ritprodll"ction lnto
relatively' unindustrializedareas fallows&'s'j)milar'plario . In'
éases ..óf plahtrel'o'cation i't ia "not"únlle'ard~of' f(j'f"a"f'í,rni"' "'tE) offer
te "aási:st themigr'ation' 'of ariy'of its ()ld"emp~óy'ee8"'wh'o' eare tó'"
f'ollowo' Here agaiii~ passénger 'trari'spo'rtcosts' eÍlt,er, i,rite ..the
reckónirig of' re la'tion'-locatioil advaritage'so "'}fo'we,ver f in".thi .•
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The factore of eize and .cope, a180 discussed in earlier
../' t

chap'-ters, always exert their influence through one or more af

tbe cost ítem. outlined aboye. Thua tbe advantages of a large
plant or a diversified production center are manifested in lower
labor coste, overhead, or other item~; and the chief limitatíon
upon geograpbical concentration of production appears in the
transport cost itemso

TECHNIQUES FOil MEASURb~{ENT OF RELATlVE IMPOR~ANCE OF FACTORSo~

After the enumeration oí the varion. requirements influen£
ing the location of plante in a particular industry, the obvioU8
and usual next step ie an attempt to measure their relative
importanceo It ie realized in advance tbat no single location
i8 ideal from all standpoints, and thaf consequently some
compromise must be made among tbe objectives of minimizing
materials cost, labor coet, marketing cost, and other itemso
A formula for the best location from an allround standpoint would
require that each factor be assigned ita proper weight.

The attempt to measure the relative im~ortance o~ locational
requirementa for plants of a given industry i8 not new~ In
fact, almoet any discussion of the economic8 or the history of
an industry i8 likely to contain some statement as to which
considerations were apparently dominant in determining its

(sigue 8) case, the transportation of labor i8
analogous not so much to the shipment of a raw material as
to the shipment oí durable machinery or equipment, and is
to be regarded as an investment rather than a current. e.xIJenseo
Theoreticallyat Ieast, only the annual amórt'ization 'accrual of
sncb an investment $}louldbe set'up' alongisíde' thé" vario,is ".'
current eléments of cost in determining the balance of locational
advantages()
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geographic distrib~tiono The techniques involved in arriving
at such judgments, however, are often faulty and apt to misleadQ
It ,viII be s'hown that the relative locational importance of the

various locational factors cannot be given accurately for an
industry.as a wholeo Since this limitation 18 not generally
realized, it ie appropriate to consider critically a few of the
systems of factor-evaluation actually employed in locational
analysiso

One method1) cornmonly apI,lied by outside investigators

rather than by firme actually seeking a location, le that ol

"apparent associatio~l The analyst examines tbe charaeteristic
habitat of the industry in question9 notes ita chief featuresv

and points to them as dominant locational influenceso For
instancev if a certain type of chemical industry is usually
found in the immediate proximity of oil refineries one might
conclude without knowing anything further about the industry
that nearness to oil refineriee W8S the dominant locational
requiremento The rieke and limitatione of such a method are
evident, however~ even where it can be made to yield a definite
and plausible statemento In most casesp the real reasons for
location cannot safely be dedueed merely from the facta of
distributiono Some further insi'ght into tila actual character of

the industry in question is necea.arYe

A somewhat more penetrating method a180 favored in
ttexternal" investigation is that of questionnaires to the firms
in the. industry, asl{ing lfhich requirelllente they deem most
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important in determining desirability of locationo (9) Thi.-
method ie a180 subjeet to grave defecte. In the first place,
there i. no clear indication 0I! ..such queationnaires as to th.
meaning of the term tf importance. n The present discuseion shOlva th~

variety of possible interpretations 01 the term, which may be
reflected in repIies to questionnaireso Some respondents, for
instance, may indicate as "moet important" those items regarded
aa absolutely indispensable, like water supply, although by

others theee might be taken for granted and omitted altogethero

Some may indicate the ítema which bulk latgeet in total cost,
regardless of whether or not they can be influenced by a change
of locationo Some respondents will allude particularly to
factora of importance for interregional choice of loeation
(for instance, fuel costa), while others will stress factors
like rent or taxes, which vary locationally within an entirely
different and much smaller geographie range of referenceo Final-
ly there is at least the pOlsibility that some of the respondents
will be particularly conacion. 01 certain locational factora
which they vie~ with resentment (eogo, taxe.), and may exaggerate
their importanceo

Another commonly-used method af gauging the relative
importance of locational factore is to compute the relative

(9) This questíonnaire approach has most often been
directed"toward the explanation of shifts in loeationo For
instarice, iri--1928 the MetropelitanLife In.urance COo and th.
National Electric Light A•• ociation collaborated in que!rtioning
manufacturera who had moved or set up new plante in 1926-270 An
analysis of the resulta waspublished under~the titlé, Industrial
Development in the United States and Canada~ Morer~cently a
New York .tate legislative committee (the Ives Committee) bas
been conduót~ng a questionnnaire survey on iriduet~ial- r~l~catioh.,
new planta, and plante out of business in New York S~ate., aski~
reasons in each C8seo
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magnitude of differen~ items in the cost bill ofibe average
plant-. in the industry. Thus, in analyzing the manufacture 'of

c~m~nt,. we can make the following tabulation from data in the
1939 Censu8 01 Manufactures::

Coet item

Material. and supplies-------
\Vage IJ----------------------
Fuel~--------~~--------------
Purchased electricity~-------
Salaries~-~~-----------------
Other items, including intere t
legal and other'professional
services,' taxea, profits~'
etc 0-----------------------

Total Percentage
Expenditure' of total

value of produet

$34$)034,358
31t)5~8,404
24,164,4.5.7
9,908,469
7,408.199

85,507,417

Value of products-------- 192,611,304 100.0

Such a tabulation as this can be very useful a3 abasia for
provisional elimination of_unimportant factors and for further
analysis of important oneeo However, it cann9t stand by itself
as a etatement of.relative weights of factorso To illustrate:
we might concludet from the figures given~ that material. and
supplies.were rather more important than wages in determining
location, and that electrie power rates were considerably le$s
than half as important as fue] príces~ This.would be misleading
to say the least, sínce it implies.that we have-8s equally
available alternatives tbe saving of, say 1 pereent on materíaIs
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expenditure, or 1 percent on labor coste, or 1 percent on
electric power chargeso In actual fact, 80me of the expenditures
may be highly variable according to location and others not, and
it i8 impoesible to .ay that one requirement is more important
locationally than another until we take this into accounto .In
the alcoholie~beverage and tobacco.industries, for exampleg a
major cost ítem i8 the Federal Tax; yet so far.as choice of
location within the United Statea ia concerned, ite influence
i. absolutely nilo

Another defect of the break~dawn of product value i8 that
i.t cannot be extended to cover the requirement of a.cees. to

market. It.would, of course, be abeurd to take the entire value
of tbe product as representing the weight af this requirement,
sinee in tbat ease the importance of market aceess would always
be equal to the sum of a11 other requirements.

. Tbis 8uggests recourse to .till another method of measure-
ment,.according to which the importanee of the transport requir~
ments, aeceBS to materials 80urces and access to markets, are
gauged according to the amount spent in transportation and
associated expenses, snch as selling expenses. Thus, if an
industry had a wage bill of $10,000,000, a freight bil1 of
$5~OOO,OOO on ite materials, and selling expenses (including
delivery expense on the product) of $15,000,000, the relative
importanceof labor costsp material., and markets would be .tated
as 2, 1, and 3, respectivelyo

This last method would, of course, give quite different
resulta from any of the previous ones--in fact, each of the
methods which have been discussed gives a different answer. The
most seriou8 criticism of the last method is that it assumes
that it is jusf 8S easy to relocate 80 as to reduce freight
expenditures by a certain percentage on a commodity hauled 500
miles as to reducefr~ght expenditures by an equal percentage
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on a commodity llauled onl); 5 mile80 It e:x:aggerates the locational

importance of.transport C08tS on those material. which happen to
be hauled long distances. Preeisely those materials which are
most important locationally are likely to be the ones on whieh
plant location has been designed to save transportationo It may
wall.happen,then, that the cost of transportation.on the real1y.

do.minant ..ma.terial ,.(. or product) show the least total expendi ture,

or none at a11, simply because the.plant has been so located as
to minimize or eliminate that itemo

Still another obstacle to the setting up of standard
"weight8~ for the locational factore releva~t to an industry fe
that .0£ .variabili ty of production technique" Practically a11

processes can bevaried so as to use ~e8 •. 0£ those materia.ls ando

services \vhich ...are re la,tively. expens ive at a.".particular location,

and to use moreof the relatively cheap oneso An example from t~e
chemical induetry i. presented at a later point in this chapter.

Thus in areas where óil, ga" or wood i8 cheap, :one of theee
fuel. may be. 1Iubstituted for cOª,lo \Vhere labor coste are high,

mechanization ispushed further. High r~nts ..Qan be met, to
some.degree, by less exteneive plant lay~outsD Tbe dieadvantage
of scanty water supply at an otberwise advantageoue loealityma:w
be met by the installation ..~f speciai equipment to make possiple

the reutilization of water-in other word8 p é.quipmentrequire-

menta c~n be 8ubstituted for sorne of the water requirementso

Quite commonly, such variations in production technique.
are associated witb differences in tbe nature.of the product.,
or with modifications of the p~oduct-combination •. Thus, dif~
ferent systems of oi1 refining yield.different-proporti~n.-.of the
various final products; and in the.making ol.footwear quite
different. degrees of mechanizatioD,. labor requirements, and
organization in general are appropriate to tbe varioue kinds
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of _tapIe andnonstaple shoes~ Where these differences in the
product are great, it may become difficult to .ay just how
great.a variety ought to be classed within the scope of a single
industry, and a more or less arbitrary decision 4as to be made
as to where one indumtry enda and another beginso

It~is clear that the production. requirements oí an industry
are not fixedo T.here ia a "hol e array of p08sible combinatione 9

depending upon therelative costs of varioue material. gr services
and the relative demanda for different types of producto These in
turn depend in large part upon the way in which production ia
organized: whether it i8 concentratéd in a few large units or
dispersed, a~d whether the unit. are specialized or diversified
in character"

Wemu8t accept reluctan~ly the conclusion that no accurate
statement of the relative importance of variou. locatio~al factor.
for an industry or even an individual plant fe possibleo Fortuna-
tely, such a statement i. not nece8sary for the rational location
oí individua! plants, by praetical method. described later in
this sectiono Moreover, .even the rough and qualified weighting8
of loeationa! factors which the industry analyst can make are
quite usefulo In a particular case certain factore can be
eliminated .as 01 negligible importanee (eogol labor for eleetrie
powe~ stations), and attention directed to the more significant
itemso

CLASSIFICATION OF INDUSTRIES ACCORDING TO DOMINANT LOCATIONAL
FACTOR

}4any idustries, too, can be convenie.ntly pigeonholed

according to dominant locational fa~~~r or factor., for example:
Costa of 8ssembling materia18~- Industries usingheavy,

bulky, or periehable material. and producing relatively light,
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compact, or nonperishable products; ceme~t, smelting oí metal1ic
ores." clay' products, c.otton gi:pning and oil extrac~ion, canning

and preserving, and most grain-products industrieso .

Coste of fueld or electric energy~-- Heat tr~ating and
many types of chemical. and metallugircal operations., sucb as.

t,hemaking of aluminum, magnesiuql, caustic soda and chIorine,

artificial abrasives, and alloyso

Costa oí laboro-- Textile~, garments, ~achine tools9.and
otber industries requiring skilI.

,.Costsof selling and deliveryo-- Products which are heavy,
bulky, or perishab~ relativeto the ~aterials which must be trans-
ported, too make."tllem, including. beverages, containers, moet

building ,mattl'rials. nelvspapers, direct services, and style goods

of all kinds.
Eaeh of tbe aboye categories ol production suggests an

approach directed to the dominant locationa1 factor. Such a
rough preliminaty.classification provides guidance to the business
firm in itsappraieal oí locationB, and aleo to the planning
agenc-y ..eoncerned wi th the needs. pf communi ties or regions and

their industrial potentialitie8~ (10)

A CHOICE OF LOCATION~-
Any judgment on locational policymust take account of the

techniques by which individual firma actually seleet their site ••
Only after c'onsideration ofthese t~~hniques can one approach the

question .0£ whet~er better location--from eitber a private.or a
social viewpoint-might be attained by judicious measures of

(10) Crinmiderable mate~ial on the cla~~ificati~ri óf indus-
tries according to dom'iriaIit locational fac.tor isgivéri 'by..the
National Resources Committee, The Structü.re"'of' the Auieric.'a'n
EconomYf Part 1, June 1939. cho IV and Appendices 8 and 16.
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public assistance or controlo

I~ l. sometimes alleged that p~ivate concerns are located
at random~or on a largely ar~itrary basia according to the whim
of the.executive or .his wife. S.uch relatively haphazard location

is frequentlyfound, and indeed tbere are .ome lines of business
where the choic,eof location,.iB rather immaterial from tlle private.-,

inter~st standpoint. at least. It is precisely theae relatively
"foot-loosen induatries ..which may be mo.t usefully and safely

steered by public policyo

On .the other hand, many firma (particularly large onea)
have u~dertakenelaborate and expensive surveys befare locating
plants. The .steel work, at Ga'ry are an. outstanding example of

such ...aplanned locationo. Doubtless many more firme would make.

preliminary surveys if information were more~readily available,
and if techniques forusing it were improvedo Quite possibly,
additional survey material and metbod.could be worked up by

trade associations or public agencies more cheaply than by

individual busine3s fifms, and considerable duplication of
effort eliminatedo

Moreover, the frequency of aimless and ill~informed
individual locations tends to abscure an underlying tendency to
rationality in the location~l pattern ~s a wholeo Competition,
in so far as it prevails, rewards well~lQcated enterprisee and
abortena the lives oí the poorly locatedo .Tbus even if new
enterprises were set down purely at random~ the competitive
t~survival of the fi tte,t" would still produce some 8emblance

of a reasonable pattero

FORMULATION OF PRODUCTION REQUIREMENTSo-

Tbe fir.t step in locating a plant is ..tq set forth i ts

production requirements in quantitative termso In view of the
pos.ibilities of 8ubstitution of materials and adaptation of
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processe.8 to local condi tions, the statement (Jf requireme~t.

may be rathe~ complex, involving several different possible
combinations.

Such variability of technique ie found even in chemical
procese .industrie. where it might be thought tha~ the necessary
proportions~of production factora would ,be rigid. Fo~ example,
caustic soda i8 currently.prod1}.ced by two .distinct processes, too
electro,lytic and the lime-soda. Tlle equipment requir~d i8 al<Z:1

together different, and the materials used are as foilows: (11)

Electrolytic procesa

requir~J:Il!!p.ts :".

Salt----~tons---- 1.7
S~di~F~~rb9~a~~,
(58%)----do------ 00025
Su!f~r~~ ac~~. (~6° ~
B.é. )-~-:-~_:_do ....~-;-:_....- 0l2l00

Steam---~do------lO,

R~frigeration. (ice
equivalent~~o~-~- 0.9
Electricity--kwh-- 2,500
Directl~bor

man-hours--- 18

Products:
Ca~stj~, s9da
(76~)---~~~on;-~~ 1
Chlorine.--do----- 00875

, '. , ,.... •.•.

Hydroge~--cuofto- 8,750

Lime-soda procese

Requi~eme'n~~ ..:

Soda ash (58~)-tons--l.45
Lime makeup
(90~ CaO)---~~~do--~-O.08
\Vater-~-:-~~~~~,:"",do--~- 9

Steam----------do----l.35
Rebu:r~~ng . .. ..

fuel---B.t.'U..- ....J3,900,OOO
Electricity-kwh-----18
Direct. labor, .. '. ,

man-ho'urs-------18

Products:
Caustic ~9~a (j~, l~%
solution---ton------ 1

~n tbe aboye case either of the two processes may~e
preferreeJ., to, the other on. the. bssisof ..the ..relative 9yailabi1i ty

(11) FromChe~iria1 En~ine~ringFlow Sh~~ts published by
Chemical and Meta11ugical Engineering, (McGraw-Hill).
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of materials, fuel, and power and demand for productso In an .
area with cheap el~ctric power, good acceS8 to 80urces ot salt,
and .close to a market for chlorine, the basie of site selection

. , ¡

would probably be' the requirements of the electrolytw procese--
, I

in ce'rtain otber areas the requirements of the ~ime-sQda pi"ocess

w0:t.:tld governo.

GEOGRAPHIC VAItIATIONS IN COSTSo-

When the material and service requirement~ have been set
up, with such flexible qualifications as may be appropriate, the
legical next step in selecting a location ie to determine the
costa of.the necessa~y aggr~gate ol material. and services
required, at each lQcation under consideration, to make one
unit of,the productD An example of selection of the minimum-
cost 1ogation by this method ie given at a later point in this
chaptero

Some.cost iteme show a geographic cost pattern cl~arly
:$haped.by .transport costa to or from a few focal points. For

example, the prices of iron and ateel products are a combination
ol a baseprice plus freight 'frómibasing point to destinationD

Fuel prices also show a clearly defined relation to distance
from fuel sources; and agricultural products as a rule show
price patterns with minima in areas_of supIua production and
maxima in tbe major cons.uming areaso (12)

There are of course many different types of price patterns
even in those cases where only a few sources of markets are
involvedo Their relation to types oí competition ia dealt
witb in another chapter; but it may be noted here that some
products such as aluminum ingot are sold at a uniform delivered

(12) See, for exampleSJ the'''maps in Regional Varfátion's i'n
Prices Received'by Farmers, by AoRo Gans and'RoF; Hale, Department
of Agriculture, 1939; a180 figures 84, and 85, po 211 aboveo
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pri.ee, ...regardlesB oí distance from lIource. To the user oí such

mate.ría1 •.,. nearness to. the source ia of eonsequence only t, the

extent tbat it influences speed or dependability of supply •

.Some..price ....patterns are shaped by transpo.rt cos'tt., but

with reference only to .the n.arest. of many market focio Fo~
instance, the cost of gravel ia. likely t.o be made. up largely

of. transportation.;. yet this c~odi ty i8 so widely available that

the coste of transportation from any one sQurce determine,the
pxice. in only a veryrestricted local areao In thie case,
.tran8port cos.te shape the local pattern OfC9stS and thus influ8.!!
\.

~e the-choice of site within the locality far a user of the
material; but the interregional pattern of costa and the inter~
regional choice of location are independent of transport costa.

The cQst. purchased electric power behave in just the
opposite wayo Transmission.costs inerease with added distance
from the generating stationj but, in gener'al, the r~te paid

will not.reflect thisadded cost of energy~tranlfer. (13) The
customary.blank~t-rate policies of electric ~tilities.,nullify
the influence of~transport co~t. within service areas. Within
somewhªt smaller areae, the mame is true sf gas snd water.
supplyo ~rom the point of view ofthe individual industrial,
plant u.in'~' .such utili ty services p then,the pattern af loca-

tional .advantage may be ehaped by transport ca.t. only in a
rough interregi~nal way to the extent that distance from fuel

. (13) For fuller discusaiori a~d factuál material on this
point, see Federal Power Commission, ~lectric'Rate Uniformity ·
{Nation~Pow~r Surv~y, Rat~ Series Noo 7, 1936)'aid W.E.~C.ine,
"Uniform;Rate-AreAs;" in Jourrial-of Land 'árid-Ptiblic utiliti "
Eci~~~ics, May 19a2, ppo 148-1630 See alBo figure 75, po 175
above., .
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sources-brings about differentials in the levels of ga~ and
electricity charges as between different service area8~

Finally tbereare nontransportable locational factor., witb
price patterns entirely independent of transport costa both local~
ly and regionallyo Soi l, water f and climate are examples; and wi tIl

the .qual!f ications previo1!s!y noted, labor coste fa11 in this

categoryo Local taxes (ioeo tlJ.e costa of nonmetered public
services) likewise belong hereo

SOURCE OF INFORMATIONo-

The essential information required for location.is determined
main.ly by the requirements of the industry in question, and will
generally consist prima;ily of faete.bout the supply of materiale,
labor, power, tr~nsportation facilities, and market. but may also.
include information.on the character and-cost. of aitee, taxation,
public impr,-ovements, housing, and educational and recreational
facilitie80 For partieular.industries~ important information may
include ..clima.te, topography, popula tion C9mposi tion and trends,

income pattern.f and other broader fielda.

Theinformation useful in determining a location thu8
covera a great ..varíety of subjects and is obviously lvidely 8cat-

teredamong many sources () Sources may be cla.ssified for ..convenience

as public or private,.and vary in scope from ~aterial covering the
whole United States to exclusively local datao Since no 8ingle
bodY9 public or prívate, has the primary responsibility of com-
piling information llseful to industrial location,. it falle on

the manufacturer '"or his agent ..to determine what im needed and

where to find itD

Impartíal information valuable to location studies if
provided by many Fed~ral t Sta te, and local government de.part~ent.

and special agenciesD For example, the United Statee Depart-
ment of Labor compiles and publishes wage and hour statistics

----------------------------- ----
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and-.c.ost of livi~g and price data; t~e United State~, .De.partment

Q ....Commerce ,..cond~c~~ re~~lar censuses of.populat.ion. manufaeturin.g,

di.stribution., .. a'nd. businessand ..is.sues ..special industrial, and com-
- .

D"lerc'ial bulletins; --.w'hfle. t-he. De.partment.ef the'Interior prepar~s

data, ..a.nd ,map. on .top0graphic ..-feattires.,. r •• ourées, aM. 80 fortho
::,.'; -..

Among .....spe.c.ial agencies. }landling inf.orma~i~Il usefúl to industrial,!

locatiotl are. the ..Feder'al Trade C:emm.is.sienf~.~.he Federalp'ower Com-
. -

mis .•ion" t.he ...Illte'rsta.te CommereeCommissien, tb'e National Resources

Pla.nn~Dg ...Boa'rdf'" tlle ..Employment Se.rvi<;e ef ~he Fed.eral' Security

Agency, and the Federal Works AgencY6

Regional and St,ateagencies fu_rnish.detail' •. whieh sup-

ple.ment .. information ~ompilecj. by the Federal Gove-.rnmentand. cove-r.,

additional' subjects .as- wello S.tate. planning~boards, forexample.

h.ave. as.semb~ed..inf arma tion on ..resourcesand .industrial opportuhi ties

in."the.ir. areas.,. and ha ve 'made speci'al stud.ielof. unemployment',

skilled-atid unskilled; labor supply,.wage .cales, e~st and location
Qf- fac.tóry sites f :.a.ng.lecation. ofvacant 'bui ldin'gs avai lab! e for

industrial oc,e.up.ancy.-.~Ta:x:ati;en".and.law. affeeting industrial
operations ar.e ....amongthe i tem.' c6vered particularlyby local

uní t.s of ,,~~vepnmentt)

- Private agencies handling information,importance to loeation
studies include railréa.d and power companies, ..which. bene~it direc!

ly-, ~rorn the: locatioÍl of- industries on their l:in~s a,nd maintain '

departments to ...aid ...indu!ltries ..se~~ing .leeati.en for new.~plants or
, .

~xpan8ion of existing facilities"Q T.p.erailroads 'a,respec.ially

qual~fied to aJ)._wer questions about frei'gllt ratee f .811ippin.g

sebedules',and si tes -adjacent terailroad lin._,' Qs...th.e power
c,Qmpaniesare specially. qualifiedtoanswer., .questiens about pewer

ratee. and .condi tions under.which.tlle, use ...of -purchaaed ..power ....i. ,_.

econo.mical4)' .B"o~h the. railroad. and the ..power.compan;ie.f t.hrougb

their clase .contac~. with industry~ have a ~aluable fund .01

informatian whiehextende beyond the range of their. immédiate:

r
./
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activties and are in a position to give useful advice about plant
location, although their advice may not.be impartial with respect
to places served by competing companieso

Other privat.e sources of infQrmation include trade associa-

tions andtrade union organizations,and other special intereet
group., researah organizations such as the Na~ional Industrial
Conference Board and Standard and Poor'. and eivic organizati~n.
sucb 8S the New England ConDeil and local ehamber of commerceC) Many
of these private sources publish valuable information, and man)i

will answer questions on particular industry problemso

COMPARATIVE EVALUATION OF LOCATIONS.-
On the basi. of the fairly definitely known requirements

fora specific ~ype of plant and such information as ean be
assemb_led.on coste of meeting these requirements at different

locations, it may often.be feasible to compare C08tS in order
to select the best aiteo An il.lustration of the ,compa'rative

analysis of coste of a Portl~nd cement plant at four possible
locations i8 given.by Holmeso (14)

The table * * * .hows the computation of delivered-to-
customers costfor four possible locations of'a 'cement milI to
manuf~cture for a certain metfopolitan.market, in which it was
beli~ved the milIte annuáloutput of 1,000,000 barreIs of
cement could be soldo Site A was 5 miles from a property where
both-limestone and~ ~hale eould be secured by a royalty ~rrange-
~ento~ The liméstone was overIain with a suitable shale, the
shale, in turn, having an earth overburden of from 6 to 8 feeto
Both the limestone and the clay could be transported to the
milI by a private railway which would have to be builtD Site
B was 7 miles from good deposita of stone and shale, but beth
were heavily 'overbttrdened and would have to be taken out by
separate ope~ationo Trucking was adjudged the most economióal
means of transportation under the conditionso In this case,
a180, the raw materials could be taken out of royalty without'
purchasing propertyo' At e limestone was ad~ac~nt to"the 8ite,
in a hiIlside quarry, but was very hard. Shale, aleo, could be

(14) W. Gerald Holmes, Plant Location, McGraw-Hill, 1930,
pp. 6-90



23

Iri thisja~ti~ularca$e~" tlié most ad~antag.ouj site ranked
feurth'.iunongthé ,feu'in rawínaterial. cest,feul'th in laber cost,
third" iri"'power cest, second in taxation, first' in' coal" c.'st and
trarispijrtation~'to the' market. andequal to first inworks expens',e
eicl~sive 01 d~rect laboro The le~st adv~ntageoul loca~ien of the
four'ranked' first ,in cheapness ~f laber, second"inthe costefraw
~~te~i~l~w~nd tr~n8p~rtation ti ~~fket, itid fourth in éoal. power,
arid" ta~e.;' 'Ilitne" last ariiilyef'.'; thethird be'st lócatien with
tes.peet te ..'the '~otál of a11 i temsexcept distribution cost. '.'was
the nlO'st ad'vantageouI,o The one"'whieh ranke'd 1;les,t in the 't:otal-
oí :~ll i'tems excep~ ,distributiJ>Jiwas third when everyth:~ng had
bee~ includjdQ Th~8e apparent ~neonsistences, make plairi the .
danger oí fo~m~l,atingdecisións before all the' facto,rahavebeen
c,en.sider~,d, e"~ch';in,~~ts proper rel~ti(J)l1ship to th'eoth!rso

"."It~w~ll~b~ne~ed that in tbe above the 'CGst .~f, rea,l'::~statet»
plall~'.'g "'~nd equipmei1~ 'was eonsideréd equal in £111 easesL, S.me may
quest'ieri."tnis'f' poititing to the thoroughnes8,"of"the 'procedu.re '
prescribed 9' arid' allege incÓDsistencyo Poesibly.' ,thecliargeis" sound,
Dut"'at lias'!£ in tllééase tised"for 'illustration"variations::.iri tl1e'
eóét ~f"pla'rit"'a.nd property' \fere "too small to'oetakéri irit.'aecóunt~
Su'~h vari~tion.," as;',there ,íníght evelitúally' prove to'bew~u.ld'not
aff (te t the""geriiQ,r'"~'fi,Ilancing9' but':t):iris te'ad 9 w()u1d pe, provided'fór
by 'tbe" pr~p,~~etors of, .tlleenterpri,se.o" " ',.,',

Sinceslte, A was som,e distallee from '"ti sizeable','eity"(i'r'" ,..
towñ~'all.wap.céwas m8de for' tne'mai,ri-teI18'riee 'of"'an',idmí'~i'stratio'll

-offi,cei,n tité ci ty where i t w3s'expeeted' mos,t eí the eement weuld'
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Computations of delivered-to-cu$tomers cost (1) 'location of cement
milI

(Costs are per birrel)

.-

A B e D
/'

"'-

:

l1aw materíaIs at- the'mill:
Limestohe~~~-~------~' $ 0014 $ Oó16 $ 0.13 $ 0010
Shale-~~~~--~~~-~-~-~~ ;02 ;03 .;02 .03
Gypsum---------------- .04 604 .04 004

2 (420) 2 ('023) 2 ('.19 ) 2 (017)

Fuel and powe~: '. '>JI

Coal------------~--~~- ;27 ~19 ;30 ;22
El~ctrical energy---- .18 .22 .26 020

(e65) (.64) (075)' (. 59)
..

\Vorks expense: •.. ,- ...•. ,.;

MilI labor ' . 014 6,16 012 .14
Superintendence,
labo~~tory~'repair' '1_

'"

parta, e,:tc 0----------- 008 .08 009 .08

('o 87) (088) (096) (081)

General expense and charges:
Administration' and' .• '.

incidentals---~----~-- ;06 ;05 ;05 ;05
Insurance-------------. 0,01 001 001 .01
Taxes (including ..• .•.

income)-------' --''-~---- ; 06) ;08 ; 10 ;08
Bond interest~~~~~~~--- , ~'O5 ;05 ;05 ~O5'
Amortization---------- ~O6 .,06 .06 006

040" ~'''!"\i

(1011) (1.13' (1023) (1006)

(sigue)
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Sita

A B<i (C~ D

Distrib~tion:

Packing, sack clean
Iling', . and' sa.c;k - '.

loss-' ----~-=-,;.,;,-.,,;..,~ ,,07 4i07 .,6J7 .,0<7Sale.~~~----~~~~~-- 010 oQ9 • 10 .11
Tr'a~sportation; (to~
market)-----------~ ,,33 .24 .30 .40

Total--~----~-- 1,,61 1053 107~ 1.64
~

(1) To a,' large ext~nt these, figures are' taken fron an actua'l
caBe~ Some changes haye been niade both to inerease tbe effectivenetls
purposes of illus'tration and te) eo'n'ceal the identi ty "oef the companyo

(2) Figure,.i'n parentheaes are cuinulative total""

be soldo But at site AD practically total exemption from taxation-
was' held' out 'as"an inducement by' the c()mmun~ty to secure the milI.
L~catiD~C was in in adjoi~ing State which had i S~at~ incom~ tai•
.S~l.s' ó¡.t~~s'~sti~ated 19~e~~a~B'th~ri it A or Cbecaü~e of ita
relative proximity to the'mark~tfand hig~er-~t'D béca~se ~f it~
greate'r"distanceo Transp()rtation chargei were com'puted 'from 'prevai!
ing' f~eight rates on eement~, The '4'O~cent rate froDÍ IJi te' "D'was
disproportienate to t,he mileage because of'an adverse break of
ratea near the State line whieh had to'be ero.sedo

Certain limi tations ofthis type of ana,lysis.must b,e notedt.)

.Even supposing ',tllat a~curate eetimate8 of a11 material' and service

costs~cari be obtained9 the eold figures faiI te ,te1l the -whole
storyo There are a¡~ay.- sorne int,ngible considerations impossible
to.translate into pecuniaryco8ts~ ,Questions of..convenieriee and
business strat~gy involve the opini'one and preferenees of indi,viduals 9
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and the choice between two locations faily equal in money-~o8t
• • I

advantage isoften based on such intangible c'onsiderations~'
.' ,1 '

Instancee are on record in which a location .el~cted as ideal from
~ . ! i

the money-costviewpoint was rejected because the reponsible
executive o~ his family ~ound the proposed location culturally
uncongenialo

Another limi tation on the comparati ve cost' analysis is th~

difficulty of projecting relative cost esti~a~e. into the futureo
• I I

Locational advantages and disadvantages dhang~ with the develop~
ment of newmaterial eources, shifts in populati~n and markets,
and the advent oí new tran~portation facilities and services, new
processee~and new products •. The correct solution of a plant
locatio.n problem, therefore, requ~res a knowl edge of trend. as ,vell

as of tbe materials and processes.

A case in point is the effect ()f reeentwage and hour
legislation.on the labor factor in plant location~ Prior to that
legislation, low wages and long hours were considered industrial
advantagell in highly competitive industries. The labor differ~n!
ial " for example, was major factor in the movementof, cotton milIs

from New England to southern rural districts. where unskilled
workers in turn found the wages and houre in the milIs prefereable
to what they had onthe farm or in other rural occupations. There
maystill be adifferential after the establishment of minimum
wages and maximum houra in conformity with the act, but it i8
much smaller av4 may be no longer a major factor in the location
of cotton miIlsQ

A somewhat different procedure al comparative ..evaluation
of locations ia ttIat of weighted scores, ,vell illustrated bythe

case oí the. monel-metal refin~ry andro~.Iingmill set forth_~at

a later point irl this chapter. The essential feature -istbat

the variou8 locational factora are a,~igned weights prop9rtionate
to their assumed relative importanceo Thus in the monel-metal
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case, labor supplywas weighted 250, fuel supply 330, and power
100.,with other factora bringil}.g the total wei:ght to 1,000. Th.
appraisal ot locati.n involve. scoring each lecation with regard to
each.fa.ctor.. The weighted average for each location constitute,
the score~ .t~ place ecoring highestbeing presumably preferred.

Thismethod permita intangjbles te be evaluated and.yet
givesa definit.enumerical an.wer.. It should pe recognized. llowever

p

that it..ahares all the limitatiens of the cost-ceinparison procedure
(illustrated aboye in connection witb the cement ,lant loca~ion)
and ha. at lea.t one additienal draw:-backo

., The,.assignment of weights and scores ie of course based on
.the".in:forme,~ judgment oí the investigator, an<j. the res,ultwill be

a. trustworthy alll..his:judgmentbut .no more so •. For example, if
twe lecatiolu. hav:e approximately eq'llalwage rates but there i. the
prospec~ .of a more rapid labor turn-over at one of tbe locatione',.
.thescoring procedurewould .callfor. grading that ,location down.
a,. certain,,~number of points to take account. ()f t~¡e probable 10ls in '

efficiencyreeulting.from the hj.gher turn-ever. On the other hand,
and iilvestigator using the cost-compariaon method, as applied t~
the cement milI, would.have to estimat. tbe probable effect ot
the higher turn •.•over in terml of l.,bor .oeste, speilage of materiaIs,
and.perhaps.various overhead itema" In tbe banda of any given
inves.tigator, both methods ought of cours. to give precisely the

same ,res~lto -The only difference i. that in one proc~dure tbe
estimates:are made in dgllar8 and cent. and in the otber case
they.are .ade in point80 One i. guesswork t, th, .ame extent as
the oth~ro This being the case, the dollars-and-cents compa~ison
would probably,appeal to most people as invol'tting less hocus-pocu.
and as attempting at lea.t ~to exprese the differences in location,l
advantage in terms .of t4;ose costs whicb w:illactu~U.y be affect~d., ",
Eitbermetbodis. equally well adapte,d.fortaking~account of im-
ponderables or uncertainties by expert guesswor:k~.

••

-- - - - - ---- ~
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The more important disadvantage of the weighted-score method
is that ita weights imply that the proportions in which the variou.
materials_and.~services are required are uniform as between different
loestions. If for instance we.give labor costa a weight oí 200
and variou8 ov,rhead iteme 150, we are ignoring the possibility
that at a high-labor-cost location it might be feasible to use a
somewhat .more mechanised method of production and cut down on
labor requirements at the expense of some additional machine over-
head and power costs. The procedure of cost comparison on the other
hand does not ~uffer from thie inflexibility •. We can compare the
estimated costa of production, delivery, etc., for variou8 loestiona
on the assumption that at eaeh location the set-up most appropriate
to local conditions would be used.

SHORT-CUTS IN FINDING A LOCATIONo-
It i8 not difficult to understand why relatively few firme

find it p08sible to make exhaustive surveys for new locations .
Certain practical short cuts, however, substantially decrease the
time and money involved in such 8urveys.

One easy procedure is to.invite proposal. from local
ehambere of commerce, railroads, power companies, and real estate
agente and to base the decisien on a comparison of these propoealso
This has the.disadvantage of not being the thorough ando! leading
to confusion, misunderstanding, and unfair comparisonso It i.
at least conceivable that biaeed or incomplete information may be
worse than none at all for the comparison of locations, and the
difficulty of checking the reliability and comparability of data
from differen~ sources i8 often formidableo .Nevertheless.thie
procedure appeale to some executives as easy, inexpensive, and
adequate for their purposeso Small manufacturera and consumer
goods in particular have been known to use the inquiry about a
proposed new location as a means of getting free advertising
and offere of financial 8ssitanceo Tpe abuse of tbis procedure
has been discussed in another chapter.
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Seleetion of a site may involve several stages of progressive
elimination. First there ie the choice .r a regien( for larger
firme at least),.en the ba.ie of relevant interregional differenees
ol locational .advantageo When the regien ha. been chosen, attention
may next be directed te a particular size er cIa •• of communityo
Thu8 a firm making fairly .tapIe grades af clotbing or shoe. i.

like.ly to p~efer 8. town ofg saY9 5,000 te 15,000 population for the

.ake .of low-cost laborg while a larger-8cale eatablishment such as
an aircraft asaembly plant must be placed within eommuting distancIO
of a much Iarger p~pulation9 and certain specialti industry are
virtuáll~ fondined to metrepolitan centerlo When the region and
size and type of community have been determined, the choice il
still further narrewed by other stipulations until finally the
locations under Qonsideration are few enougb to justify intensive
indi~idual studyo It may happen that several towns affer about
the same facilities lor most requirementa, so that the deciding
factor. are cODsiderations which otherwise would be secondary,
such as the cQet and character of sites, taxes, public improve-
mente" .hou.ing accommodationa, eehool., ehurches f and recre.atienal

facilitieso

As an example, the International Nickel Ceo, in searching
for a site for a new monel-metal refinery and rolling milI, made
a preliminary survey which narrowed the.eh.ice to five eitie.:

.Bayenneg.Buffalo" B,altimore, .Pittsburgh, and Huntington (WtJ Vao).
These five were then intensively studiedo The final choice 01
Huntington .waa based on an analysis described in the appendix to
this chaptero

In another actual case, a periodical with a larg~ national
circulation ~onducted a etudy of the most deeirable location for a
new publishing planto The choice. of si te was limi ted to --points.-

on the .Great Lakes and the main-.line of the New York Central Rai!
road between New York and Chicagoo This was for the convenience
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of executives traveling between New York and Chicago and to take
advantage of water transportation of paper from Canadao Several

places were eliminated by unfavorable legislation, high cost of
labor, or unsettled labor conditions. Tbe cost and quality of
labor and the cost of dietribution proved to be the deciding factorso

A more comprehensive system of preliminary weeking-out of
locations i8 the so-called "eieve" method, still virtually untried
in this country. Since ita effective~e would generally involve
trade aS8ociations or public agencies rather than individual filme,
it ie described at a later point in this chapter.

LOCATIONAL PATTERN AND PUBLle POLICY.-
The foregoing di.cussian of principIes and methods of

locational selection has proceeded mainly from the standpoint of
the private businese.enterpriee involvedo It is properly assumed,
from that standpoint,- that tbe objective i5 a location entailing the
best chancea for profito

Public agencies, however, are responsible far taking a
broader viewo Their interest ie not merely that business mhould
produce at minimum cost to themselves, but that the locational
pattern should contribute to a fuIl and regular use oí tbe fixed
resources and labor supplies af regions and communitiee. To take
any intelligent stand on matters involving location, tbese
agencies must understand the factors that have shaped the patterns
of individual industries and the probable trends of change in
those factors. They must know what local conditions are required
for the 8uccessful development oí a particular type of industry,
and conversely, what types of industry may be suited to the
potentialities of a 8pec~fic areao

The execution of a public policy with regard to location
can take any of tbree fo+ms: (a) The actualdetermination of .
locations for Government-owned or Government-financed plants;
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(b) the influencing af private locational decisions through control
of transport rates, labor coste, power cost, and other factors~ and
(e) the provision of data to aid private businesses in choosing
profitable locationso

The first two of these lines of action imply positive publie
policy which could be defined only after additional 8tudy~ It ie
to be noted here merely that an additional criterion of importance
of locational factora isinvolved. For policy pro~rams tb
significance of different factors of location depends upon the extent
to whichvariou8 locational factare lend themselves to the
implementation of policYQ Even ií a particular cost item bulks very
large and has a larga effect upon locations, it may not be effec!
ively controllableg and therefore may be ineligible for any part
in policies designed to shape the locational patternQ

Climate ie a good exampleo It ia a locational factor of
great importancep even crucial importance for agriculture and
recreational activities; yet we cannot control itp and therefore
any locational policy must work through other and perhaps less
powerful factorso On the other hand, certain items such as taxes
may be controlled directly by governmental units; and still others
snch as water supplYj power costsf and supply oí skilled labor
can be affected to some extent, even ií only indirectlyc Thtisg
the relative importance of cost items for púrposes of public
locational policy is determined by the magnitude of the itema as
modified by their susceptibility to con~rol~

The aspect of public locational policy which does merit
more extended discussion here is thp third of those mentioned
above~ namely~ the provision of data to aid prívate businesses
in choosing profitable locationso It is obviously beyond the
means of most individual businesses to make comprehensive surveys
befare selecting locationsD and since a great.deal of the infor- .
matio'Il required by one firm would also be helfpful to many others S>
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puhlic agencies can render prívate business a valuable service ~y
makíng such information available.

Some indication was given earlier of the range of information
now compiled an,d put at the disposa:l of business firma for locatioa1

and market surveyso Unquesfíonably a large part of this would neve~:'

have been colleeted at al1 without government partieipation, because
its benefits are diffused over so many u.era.

The description already given of some representative
locational problems of prívate businesses euggest that still more
of the pre1iminary spade work might be transferred to public agencies
with some reduction in duplication of elforte. The case for
expansion of this public service in the near future is strengthened
by the increased importance of locational shifts involved in war
and postwar adjustments, ..and the augmented Government stake in

housing, public services, and production facilities at estab1ish
ed locationso

One promising type of basie research for public agencies
is the so-called "sieve" procedure, developed a few years ago in
Great Britain but still almost unknown in this countryo (15) This

, tt

is essentially a graphical survey of an area for the purpose of
narrowing the choice of industrial plant sites by successive
exclussion of various unsuitable categories of lando Though most
of the actual work ie appropriately done at public expense, the
resulta should prove useful not on1y to planning agencies but
also to individual manufacturera seeking siteso

For example, locations generally unquitable because
of topography may be eliminated or'sifted out" of the mapo
From the rema~ning areas, one maynext eliminate those
with inadequate access ta transport rautes. VariouB other
requirements can be imposed, with the eligib1e area further
restricted at each sifting, until there emerges finally

(15) See E.GoR.Taylor","Discussion on the Geographical
Distribution of industry, 'tGeographical Journal, Vol •. XCII ~
Nº 1, July 1938" pp. 22-390
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.a map of the residual areas which have passed throughl

all the sieves, or'in other words have met all the requirements set

Such a survey is in effect a rough method oí preliminary zoning
fer industrial develepment; it does not remove the need for intensive
studies of the resources in specifie ..areas and the needs of specific
industries or plantsf but provides a background from which to approach
individual and public problems. By narrowing consideration to a small
fraction ofthe total area it should reduce the number of intensive
surveys needed8

The sieve method i8 illustrated briefly here, w1th the State of
Pennsylvania as an example~ A series of maps has been prepared on the
same scale, showing: Areas unavailable for industrial purposes because
of topography; population and urban centers; transportation facilities
(railroads and paved highways); swamp lands; national and State parkst
foresta, and recreation aress; other foreste; and areas of h1ghly
productive agricultural land. (See figs. 96-105.)

Figure 96 blacks out those aress of the State of Pennsylvania
which are too steep, broken, or inaccessible to be suitable for general
industrial development~ Topographic sheets of the United States
Geological Survey were used to ident1fy areas of less than la per cent
slope, (16) roughly 1 square mile or more in extent, not lees than one
fourth mile wide when the occur along river beds and not less than
one~half mile wide at all other points. These standards are, of
course, arbitrary, and can be readily adjusted for different purposes.
It should be noted that not every potential site for a manufacturing
establishment 1s shown in figure 96, which has perforce been generalized;

(16) A movable standard scale was prepared ind1cating the spacing
of controur linea corresponding to a lO~percent slope~ In the case of
most of the contour maps used, 26 contour linesper inch approximate a
lO-percent slape, since each line shows a 20-foot changa in elevation
and the scale 18 1 inch to a mileo
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but rather, fairly broad areas which are generally favorable or unfavo£
able te industry on the basis of topogra.phy have been identified. Figur e

97 shows the density of population for 1930 (17) on the scale of one
dot for every 200 persons. It appears tha.t large sections of the Sta.te

are at present very sparsely populated and would probably be unable to
support industrial activity an any considerable scele because of serious
ly limited potential labor supp1y. Figure 98 blacks out areas more than
4 miles distant freID the canters ef cities of from 2,500 to 10,000 in
size, more than 10 miles frem the canters of cities of 10,000 te 50,
more than 15 miles fram the canters of cities oí 50,000 to 200,000, and
more than 25 miles fram the centers of cities of greater than 200,000 in
population in 1940. These sta.ndards were adoptad to identify areas of
relative1y concentrated popu1ation with sorne aocese to trade facilities
and other urban services, and to make an allowa.nce for labor to commute
ta plants located outside popu1ation centers, with wider commutation
redi! in the case of greater concentrations of population. The specific
radii used were chosen on the basis of a study of figures 97 and 98,
.which helps to account for the clase correspondence between areas'of
aparse population density, as revealed by the dot map, and areas falling
outside the circ1es described. In view oí this correspond.ence it seems
legi 11.~mateto use figure 98 alane as a rough indicatar ofmagni tude of

.. "
loc~f labor supplies.

Figure 99 bla.cks out aress more than 1 mile fraID existing rail-

roads, again a somewhat arbi trary cri terion and more va.lid for bea.vy :industry

than for certain types of light industries as a locational factor;
figure 100 similarly blacks out areas more tha.n l mile froro paved h1gh

ways which would probably be a more appropriate standard for such
light industries. In figure 101, swamps, rivers, lakes, and reservo1rs

(17) Reference to 1940 population data showed no fundamental change
in the distribution pattern as a whole.
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are blaeked out. \¥hile these are not permanently unavailable, they
are classified as currently unsuitable for industrial use.

The next map of the series (figure 102) blacks out all nat10nal
and State parks, forest and recreat10n araast since these are reserved
under existing legislation for other than industrial uses. In figure
103 are indicated other forests in the State of .Pennsy1vanie,~ Figure
104 shows farro lands of "superior," "ab ove-av erage , ti and "average"

quality, including foresta fall1ng within these categor1es, as
distinguised from below-average and submarginal farm land, (18) other
foresta, and urban areas. Principal urban areas are shown in outl1neo
Figures 103 and 104 present supplementary categor1es which might be
sieved out as unsuitable for industrial use under certain planning
programa, for example forest conservation programs or plans to increase
agricultural production~ Under the latter type of program it might be
assumed that aboye-average farm lands would have greater value tor
agricul tural than industrial purposetJ or a.t least that a choice between

alternative industrial sites should be governed by the quality oí land
which might thus be removed from agricultural production.

Figure 105t the lsst of the series, i11ustrates the application
of the sieve method and completes this preliminary survey of the
State~ Figures 96, 98, 100, 101, and 102 have been superimposed and
all blacked-out ateas marked on the sama outline map, (19) th1.1S

(18) The Pennsylvania Sta.:te Planning Board definition of "problem
areas" shov{s a high coincidence between aI1>eas requiring sorne adjustment
in land use because of seriously depressed economic and social con-
di tions and areas identified here as below a.verage or subms,rgina.l agri-
cultural land. See Pennsulva.nia State Planning Board, Problem Areas
in Pennsylvania, Publication No. 8, Harrisburg, 1937.

(19) The necessity for transferring all the information to a
single outline'map is eliminated when transparent sheets are used for
all maps and those to be considered are superimposed.
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eliminating areas unsuitable for industrial location because of ex-
cessive slape, sID.all local labor supply (as indicated by distance from

an urban cente.r), acute drainage problema, or reservation of la,nd for

nonindustrial uses. It does not follow, of c011rse, that all oí the

residual TNhi te area 18 necessa,rily sui tabla for location. of industry;

i t 1s rather that the blacked-out area, 18 not sui tabla under existing

circumstances and the field of further investigation for industrial
location 18 thus narro"'vved. Various other combinations of fectora ro.l?~~t

be included in the composite sieve for specific purposes. For example,
if one were primarily concerned with heavy industries, figure 99 showing
l-mile dista,nce froro railroads \vould be substi tuted for figure 100

showing access to hi ghway s , and the fields v';ou1dbe narro\ved considerably

more. Again, asvvas suggested above, a forest conserva.tion program

might use figures 102 end 103 in the sieve, thus e1iminating from the
field of possible industrial sites a11 present forest lands.

As was indicated at the outset, this exposition oí the sieve
method 1s merely suggestive of the utility of a technique which may
prave helpful for planning programs, and may also serve the ind:fvidual
manufacturer as a starting point in his search for a site. The latter
may in sorne cases carry the sieve procesa further by adding conditions
of his own (for instance, quality or quantity oí water supply, or
labor supply), or he may find it best to proceed immediately to the
detailed cost comparison at individual siteso

mgf faD.


