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Donald J, Bowersox

AN ABSTRACT

Post World War II America has been characterized by industries
forming, expanding, relocating and dying, Today's manufacturer, con-
cerned with the problem of selecting a new location, faces a complex
task, Selection of a location which offers the proper mix of cost,
corpetitive, and intangible factors can often become the decisive
factor between proliferation or failure of a firm, A site must be
found which provides low costs of accumulation, processing, and dis-
tribution, loczted in a community with which the particular firm will
be socially cormpatible,

Current theories of plant location illustrate the factors which
are influential in locating manufacturing plents, These theories are
highly beneficial in terms of general considerations but offer little
guidance toward the procedures of selecting a specific site, TFor the
curious executive, these theories will tell him what factors to consider
at the generzl neglect of how to consider, The "how" of plant location
breaks down into a logical deductive procedure consisting of four gen-
eral steps: (1) determination of objectives, (2) regional delineation,
(3) community delineation, (4) site delineation,

The primary objective of this study is to make a comparstive
analysis of theoretical and practiced plant location procedure, Pro-
cedure is defined as & broad process of delineation within which execu-
tive decision making can be oriented, To accomplish this primary
objective a theoretical model of location procedure must be constructed,
Development of this model requires that general theories of location be

ii



Donald J, Bowersox
considered from the perspective of logical procedure, The result,
an applicational theory of plant location, represents a sugrested
framework for considering location rroblems and a model useful for
comparative purposes,

Information concerning location procedures used by manufacturers
is obtained by empirical incuiry, Analysis is made of the locational
factors considered by six llichigan firms, Yo attermt is made to obtain
a statistically representative sammle, Anslysis of interview results,
with these firms, presents insights regarding practical procedures
utilized in plant location, The primary objective of this study crys-
tallizes with the comparison of results from empirical inguiries with
the applicational theory,

A secondery objective under consideration in this study deals with
the influence of highways woon plant locstion, During each of the
ermpirical case studies, emphasis 1s placed upon evaluating priority
given to highways as an influential factor in selection of final plant
sites, Such fectors as advertising potential and desirable public
relations, resvlting from location in close proximity to a major high-
way, are considered,

The nature of the twofold problem under consideration is rela-
tively independent of loczation advantages offered ty a region, state,
or community, The point is emphasized that this is not a study to
measure the desirzbility of locatinz a plant in lichiran, The factors

under consideration are immaterial to political toundaries,
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SECTION ONE

GENERAL CONSIDERATICNS



CHAPTZIR I
IZNTRCDUCTION

Post World War II America has been characterized by industries
forming, expanding, relocating, and dying. New plants are constantly
constructed or occunied by firms &t "selected" locations in order to
take advarntzge of radically shifting markets, lower process costs,
lower transit costs or specific intangible factors offered by parti-
cular communities, ZExperience has pointed out the inescapatle fact
thet plants can no longer be located by intuition, Selection of a
locetion which offers the proper rnix of cost, competitive,and in-
tanzible factors can often become the decisive factor between proli-
feration or failure of a firm, The large nunber of available vacant
plants clearly points out that the days of makinz money "in spite of
vourself," are at lesst temporarily a thing of the past, 1In llichigan
alone, 292 plants were listed vacant in early 1958,

Today's menufacturer, concerned with the nroblem of selecting a
new location, faces & comlex task, A site must be fourd which provides
low costs of accumulation, vprocessing, and distribution, loceted in a
community with which his particular firm will be socially commatible,
Increased awareness, on the part of states and communities regarding

advantezges of attracting new industries, has stimulated extensive

1“A.vailable Plant Sumrary," ichizen Zconomic Development Depart-
ment, first edition, Lansing, llichigan, 1958,
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promotion of their respective benefits, From this list of increasing
alternatives, the manufacturer must select the one best or ideal loca-
tion for his plant,

The task of locating a manufacturing firm is not an everyday
occurrence on the agenda of most executives, When possible, executives
first attempt to solve problems by modernization, internal reorganiza-
tion, or improved production methods, Relocation is usually not
considered until all these alternatives have been exhausted, Several
related factors contribute to this rigidity, The minimax principle
alone can cast enough influence to cause postponement, Relocation
means extensive capital outlays, An individual entrepreneur may feel
that minimum and more definite profits realized at his current location
are more desirable than the risks of profit maximization,

Longevities of location also contribute to locational rigidity,
Assume one factor, such as abundance of raw materisls, was the prime
influence in selecting the current location, After a number of years,
this initial influence may be depleted or rendered less critical by
technological developments, Technically, the firm is no longer bound
by the economics of its first location, Other factors may now be
critical cost considerations, Consideration of these factors may
indicate the firm should seek a new location, Forces resulting from
longevity of location will oppose this movement, During years of opera-
tion, a skilled labor force may have been developed, Local services
have been realized which offer maximum convenience at reasonable ex-
pense, Community relations may be highly satisfactory, Faced with

these conflicting interests, the ability of an executive to break his



environmental set and look at the long-term trend of his firm is
greatly enhanced, From within this web of conflicting influences, the
decision to relocate must be made and the procedures of location must
be implemented.

Cnce the decision to consider a new location is made, an executive
has basically three alternatives, First, he cen turn his entire loca-
tion problem over to a competent consultant, Second, he can undertzke
location analysis within his own firm, The third alternative is a
combination of the first two, He can combine expert advice with per-
sonal judgment, Whichever alternative is selected, knowledge of the
forces pertinent to his particular locational problem is a prerequisite
to competent executive action,

Current theories of plant location illustrate the factors which
are influentiel in locating manufacturing plants, This theory is
highly beneficial in terms of general considerations but offers little
guidance toward the procedures of selecting a specific site, For the
curious executive, these theories will tell him what factors to consider
at the general neglect of how to consider,

The "how!" of plant location breaks down into a logical deductive
procedure consisting of four general steps: (1) determination of
objectives, (2) regional delineation, (3) community delineation,

(4) site delineation,

STATELENT OF THE PROBLEM
The concern of this study is twofold, The central problem is to

make a comparative analysis of theoretical and practical plant location
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procedures, In consideration of the central problem, the first task

is to consider general theories of location in reference to the logical
procedure of site selection, To the extent that location theory can
be considered in a procedural perspective, an applicational theory of
plant location evolves, Applicationel theory represents a suggested
fremework for considering plant location problems, Procedure is de-
fined as a broad process of delineation within which executive decision
making can be orientated, The second task is to observe methods which
have been utilized in locating plants, The objective of this empirical
inquiry is to elaborate the practical procedures currently used by
manufacturers, Comparison of the results of these two tasks forms

the central problem of consideration throughout this text, This cen-
tral problem resolves to the following question:

To what extent are suggested theoretical procedures of plant

location utilized by businessmen in selection of their plant

sites?

A secondary problem under consideration deals with the locational
influences of highways, Inquiry concerning highways has been selected
for observation because of the author's current interest in this parti-
cular locational factor, Observation could be directed toward isolating
any influential factor in the location process, For example, the
effect of taxes, transportation, or markets are a few of the alterna-
tives available for detailed examination, A larger and more complete
empirical inquiry might be concerned with measurement of all critical
factors as the primary objective of the study, In this study, we will
- be concerned only with highway influence, The secondary problem

resolves to the following question:



What priority was given to highways as an influential
factor in selection of final sites?

Consideration of these two problems will realize the objective of

this study,.

GENZHAL METHODOLOGY

The relevant problems under observation are considered in the
following manner, The chapters in Section Two examine theoretical
considerations in plant location, Chapter II presents the aspnlicational
theory as a model for comparative purposes, The role of general theory
in development of applicational theory is discussed, Significant
literature utilized in preparation of this study is reviewed, Chapters
I1I, IV and V discuss critical factors which manufacturers should
consider in the first step of selecting a new site, Chapter VI, which
concludes the discussion of theoretical considerations, is divided
into two parts, The first part presents a brief discussion of the
theoretical framework for selection of the actual site, The second
part describes one method of implementings applicetionzl theory, While
the primary concern of this study is not details of implementation, the
last part of this chapter introduces some insight regarding relevancy
of the applicational approach,

Section Three deals with the procedures utilized by six indus-
trial firms in locating plants, These empirical studies present the
basis for maxinz comparisons between theoretical and practical pro-
cedures, Chepter VII describes the geographical erea of concern as
well as the specific methodology used in the ermpirical inquiry, The

remainder of Section Three reports study results, Zmphasis in



7

consideration of case studies is placed uvon procedure, In actual
practice, a decision not to relocate may be the legitimate result of
this procedure, Of primary importance is the fact that current loca-
tional set was broken and search was implemented,
In Section Four, the primary and secondary objectives of this
study crystallize, Chapter IX compares practical procedures with
theoretical assumptions, Suggestions for continued inguiry, revealed
during consideration of the primary problem, are presented, The
final chapter of this text discusses the highway influence in locational
decisions, The first part of the chapter is devoted to a discussion
of the relevancy‘of the highway influence, The second part of Chapter
X reports hizhway influence observations made during empirical inguiries,
Throughout this study, the terms locate and relocate are used
interchangeably, "hether an executive 1s fsced with locating a new
economic enterprise or relocating an 0ld establishment has little
influence upon the generzal theoretical procedures followed, Adjustment
to the particular problem at hand is the adaptive resronsibility of the

individual executive,



SECTION TWO

THEORETIICAL CONSIDERATIONS



CHAPTER II
APPLICATIONAL TEEORY

Prior to inguiry concerning the theoretical considerations of
plant location, a definitive analysis of theory and theoretical approach,
as used in this text, appears apnropriate,

The word "theory" is a nebulous term, Few people can agree pre-
cisely what relevance should be attached to the implications of this
vague concept, To the physical scientist, theory ideally represents
a quantitative set of propositions which can be experimentally sub-
stantiated and mathematically expressed, To the social scieﬁtist,
with the exception of some economists, theory may mean little more
than an expression of a personal philosophy., To the non-curious student,
the term theory may, and unfortunately often coes, represent a psycho-
logical barrier to further inguiry, To the practitioner, theory often
is viewed as impractical ﬁnd irrelevant mental exercise, To be sure,
the term theory has been used in a variety of ways,

The entirety of Section Two discusses theoretical considerations
in plant location, What does."theoretical“ as used in this section

connote? From strictly a semantical voint of view, Alderson offers

a definition which appropriately illustrates the role of theory.1

1‘.’.’roe Alderson, llarketins Pehavior and Txecutive Action (Homewood:
Richard D. Irwin, Inc., 12957), P. 5.

9
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Theory is a set of provositions which are consistent among

themselves and which are relevant to some aspect of the

factual world, Some theorists are more concerned about

consistency and others about relevance, but both are

essential to theory in an empirical science,
The above definition provides insight into the role which theory
ideally plays, but offers little elaboration concerning the role of
theory in this analysis., For purposes of this presentation, theory
represents a procedural framework aimed at guiding the deductive pro-
cedure of selecting a geogravhical plant location, The central prob-
lem is one of comparing theoretical and practical procedures in plant
location, Consequently, we are first confronted with the necessity of

constructing a procedural theory of plant location to be utilized in

comparative analysis,

IVFLUEICE OF GZZRAL THZORY

Current literasture offers numerous contributions aimed at
development of general theories of plant location. The goal toward
which these theories are orientated is the development of a conceptual
framework of economic growth, Isard views the problem &s essentially
one of establishing rules that govern the economic structure; and one
of developing a common denominator by which all forces stemming from
the various interrelations can be expressed and evaluated.2

Continued develonment of a generzl theory aimed at advancing the

available knowledge of forces contributing to plant location patterns

Walter Isard, Location and Snace-Zconomy (New York: John Wiley
and Sons, Inc,, 1956), p. 30,
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is unquestionably a noteworthy end desirable objective, Study of such
a theory would provide the executive with a conceptual framework of
critical factors which he should consider in selecting a new location,
The primary inadecuacy of tnis general anproach stems from a lack of
practical relevancy, An executive can become thorouchly acquainted
with critical factors in location and still find he is lost for a
means of implementation,

The primary concern of this thesis is procedural comparison, The
first interest is one of projectinz a theoretical model--in essence,
an apolicational theory, General location theory, per se, does not
fulfill this requirement, This does not mean thst we can disregard
current theoretical contributions, While we will not be concerned
with the complete analytical approach of a particular theorist, the
sum of these general theories provides the conceptual framework of
economic location, From general theory, we will extract the inter-
related critical factors pertinent to location problems,

The task of constructing an applicational theory is one of inte-
gration, Basic factors critical in location problems must be combined
into a systematic procedure for selecting plant sites, Achievement of
this synthesis will offer the executive a guide to be used in the
selection process,

Unquestionably, general theory and aprlicational theory &are
interrelated, The primary distinction between the two presentations
is point of emphasis, The factors under consideration are identical,
Rather than considering general and applicational theory as alterna-

tives, one is closer to the correct asswmtion when the applicational
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approach is viewed as the practical extension of general theory, To
the extent that general theory can be supplemented with procedure, the
controversial gap between theory and practice is narrowed., Realization
of the objectives of applicationel theory will present the horizontal
considerations of general theory into the vertical svectrum of the

locational problem,

SEGLENTS OF APPLICATICIAL THEORY

Apolicational theory consists of two distinct segments--critical
factors and procedure, Selection of the final site is viewed as the
resultant compromise between critical factor influences at each step
in the location proceduvre, The entrepreneur, faced with the problem
of selecting a location, virtually has a geographic votential as broad
as he is willing to consider, The tasx confronting this executive is
one of constant reduction, In essence, he faces the problem of deduct-
ing from all locational possibilities one specific site,

Critical Factors Segment

Critical factors can be broadly grouped into three categories--
cost factors, competitive factors and intangible factors, Table 1
presents an outline of the critical factor segments of apnlicational
theory,.

Cost factors are those factors which are essential to the manu-
facturing process, Historically, the core of economic inquiry into
locational analysis has evolved from consideration of these indispen-

sable factors, Cost factors represent aggrezate expenses which enter
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into the final delivered cost of the product.3 Ttilizing the terminol-

ogy first presented by Hoover, cost factor can be classified into two

general categories,

TABLE 1

CLASSIFICATION OF CRITICAL
LOCATIONAL FACTORS

Cost Factors
Transportation Costs
- Material Orientated Location
Market Orientated Location
Intermediate Location
Processing Costs
Rent
Land Cost
Texation Cost
Capital Cost
Labor
. Power and Fuel

Competitive Factors
Demand Requirements
Agglomerative Forces
Intangible Factors
Cost Revenue
Purely Personal
The first category is transit costs, Transportation costs consist

of all expenses necessary to accumulate raw material and all expenses

necessary to distribute the finished product,

3Melvin L, Greenhut, Plant Location In Theory and In Practice
(Chapel Hill: University of North Carolina Press, 1956). P. 167,

Professor Hoover presents as the core of his thesis two influ-
ential cost groups--transfer and process, Although not treated in a
similar manner, the terms have been adopted for use in this presenta-
tion, Edgar M, Hoover, The Location of Economic Activity (New York:
McGraw-Hill Book Co,, 1948),
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The second main category is labeled process costs, Greenhut
considers processing costs to include all costs other than transpor-
tation costs on material and finished products.5 For our consideration,
rent, labor, and power will be discussed as the most important process-
ing costs,

From purely a least-cost method of locating a manufacturing firm,
the combination of critical cost factors into a minimum cost mix
determines a particular industry's location, A manufacturing firm is
considered "ideally" located when all indispensable factors can be
obtained at the lowest possible long term costs.6

Competitive factors consist of those factors which enter into
the location decision as a resultant of an entrepreneur attempting to
realize benefits of interdependence and/or to achieve differential
advantage by virtue of location, These considerations have a distort-
ing influence upon the site determined "ideal" by least-cost analysis,
Competitive factors stimulate the entrepreneur to seek the site offer-
ing the lowest delivered prices over the largest available market
area.7 Throughout this presentation, competitive factors will be viewed
as potential revenue adding and cost reducing influences,

Intangible factors consist of any consideration which will tend

to influence selection of the final site which cannot be directly

5Greenhut, op, cit,, p. 12k,

W, Gerald Holmes, Plant Location (New York: McGraw-Hill Book
Co., 1330), p. 3.

7Greenhut, op, cit., p. 140,
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attributed to cost or competitive factors, While cost and competition
have received considerable emphasis in location analysis, treatment of
intangible factors has generally lagged, Yet, in many location de-
cisions, the influence of intangible factors has greatly sltered final
site selection, One drug company was faced with the problem of con-
structing a new plant, away from the location of other company plants,
due to the lack of adequate water facilities, Locational analysis was
underteken to determine the influence of all cost and competitive
factors, This analysis pointed out that the best location of the new
plant would be at a major east-west transportation center, consider-
ably south of current manufacturing facilities, After consideration
of all factors, the new plant was constructed a short distance to the
north, ZExecutives believed that managerisl control of operations was
more desirable in terms of company policies than was maximum economy
of operations,

The interrelation of these three basic categories of factors
represents the heart of location theory, Whether the objective is
application or development of general theory, these critical factors
represent the basis of initisl inguiry, as well as the common denomi-
nator between both approaches,

Procedural Segment

The second essential segment of a theory concerned with applica-
tion is the procedural model, Fortunately, the natural and logical
process of plant location yields a satisfactory procedure, Various
writers have presented procedures based primarily upon empirical

observations that can be adapted to our present inquiry in a highly
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satisfactory manner,

The procedural model is viewed as consisting of two basic steps--
general delineation and specific delineation., Both steps combine to
guide the process of reducing the geographic area of location potential
to one specific site, Table 2 outlines the procedural segments of

applicational theory,

TABLE 2
PLANT LOCATION PROCZDURE

General Delineation
Microscopic Analysis

Specific Delineation
Regional Delineation
Community Delineation
Site Delineation
General delineation consists primarily of a microscopic analysis,
The objective of this self-evaluation is to first and foremost decide
if relocation is necessary, While in all probability, a firm motivated
to relocate has legitimate stimulants, the possibility of internal
adjustments must remaln open to consideration, Assuming that a new
location is deemed desirable, careful analysis of all pertinent loca-
tional factors will determine the specifications which the new location

must meet, Selection from this point on consists of attempts to

match spatial alternatives with objectives and requirements obtained

8
See: Holmes, op, cit.,, or Leonard C, Yaseen, Plant Location

(New York: American Research Council, Inc,, 1956), or Robert M, Atkins,
"A Program For Locating A New Plant," Harvard Business Review (Novem-
ber-December, 1952),
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from microscopic analysis,

Specific delineation consists of three additional steps necessary
to arrive at a specific site, Proceeding on specifications outlined
during general delineation, various regions are isolated as search
areas, A search area consists of a specified geographical area within
wnich the general objectives and requirements of the firm can be
realized, Secondly, satisfactory communities must be located within
alternative search areas, And lastly, alternative sites must be

singled out for selection,

APPLICATIONAL THECRY

Thus far, we have discussed in cursory fashion the two major
segments of applicational theory, Three categories of criticel factors
were presented as the foundation of location theory, Two stages of
delineation were presented as aspects of the procedural model, On one
hand, we have an array of factors theoretically relevant to location;
on the other hand, a procedural framework orientated to selecting a
specific site, The question of concern at this point is--how do we
blend the critical factors with the procedural model in an attemot to
present an applicational theory?

The point of marriage is found in the first stage of location
procedure--general delineation, The microscopic self-analysis conduct-
ed by the firm is, in essence, a critical factor evaluation, The
manufacturing firm considering relocation attempnts to isolate the factors
which are of vital concern to their locational problen,

While the location of any manufacturing firm is normally a
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combination of factors; generally, one factor emerges as primary,”
The primary fector is considered as that factor, all other things
being equal which would dictate plant location, Other factors become
secondary influences either confirming or distorting location selection
as dictated by primary factor analysis.l0

During the process of self-evezluation critical factors are iso-
lated end transformed into objectives and requirements which the new
site must satisfy, For exarple, in the aluminum industry, nower would
emerce as tne primary factor, Closely allied to power would be raw
material recuirements, Of vital concern would be tne competitive
factors which menagement deemed necessary to incluce in locational
decisions, Another considerztion may be management's centralization-
decentralization policies, F¥rom analysis of these and various other
pertinent factors, the specifications which will guide the remairder
of the procedurzl process are crystallized,

At this point, the specific delineation of geogrephical &area
takes place, Utilizing specifications formulated during generel
delineation, critical factors are considered at each step in the de-
ductive process, At the procedural level of regionsl delineation,

critical factor specifications are rresented in a regional perspective,

Q
“Greenhut, on, cit,, o. 103,

lOIn reality, more than one factor ray be considered as primary,
each casting equal influence uvon location decisions, The method of
analysis remains unchanged., In cases of multiple primary factors,
the paramount influence is viewed as the aggregate influence of all
factors considered as primary deterninstes,
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For the procedural levels of community and site delineation, specifica-
tions are also projected into proper perspective, Thus, in total
delineation, applicational theory presents the menufacturing firm with
specifications for evaluating alternatives at each stage of the deduc-

tive location process,

LITERATUPE REVIEW

The remainder of this chapter presents a brief summary of the
most significant locational literature utilized in preparation of this
study. The six authors reviewed can be grouped into two categories,
The first consists of general theorists, The work of these three
writers was utilized to obtain relevant information concerning critical
factors of location, The second category consists of a group of
writers labeled as practitioners, The major contribution of these
three writers is the procedural framework utilized in aprlicationzl
theory,

Weber--Alfred Weber'!s Theory
0f Locstion Of Industriesll

Probably the first attempt et construction of a general theory
of location can be attributed to Alfred Weber, Utilizing an evolu-
tionary approach, Weber attempted to construct a theory explaining
development of locational patterns, Starting with an undeveloved
country and an isolated economic system, his analysis traces the

development of economic activity. Veber's primary premise stated that

lICarl J. Friedrick (ed.), Alfred Teber's Theory of Location of
Industries (Chicago: The University of Chicago Press, 1929),
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any particular industry will tend to locate at the noint where zgcre-
gate transportation costs will be minimized.l2 Within this general
framework, he considered factors which tend to distort the least-
transportation-cost location., Primary consideration is given to two
distorting influences--labor and agglomeration forces, Agclomerative
forces represent aggregate cost reducing influences resulting from
spatial interdependence,

Weber's primary contributions stems from his early treatment of
location theory, and his discussion of various implications of trans-
fer costs, Several of his transportation cost assumptions permeate
contemporary literature.lu Primary emphasis in this-study was vlaced
upén his discussion of transportation, labor, and agglomeration,

Hoover--The Location of Economic Activ1§115

Hoover's "The Location of Economic Activity," has since publica-
tion been considered as one of the most excellent summaries of general
economic location theory, Hoover views location from the aspect of
profit maximization, His central premise is that the ideal location
is one which renders total costs closest to minimum, and total revenue

closest to meximum, Hoover's work differs primarily from Weber's in

12,

Weber, op, cit., chapter III,
13
Ibid., p. 134,

1,(Weber'ts discussion of industrial orientation in reference to
the weight characteristics of raw materisls and corresponding trans-
portation costs, has been adopted as a traditional approach to consider-
ing the influence of weights upon industrial location,

1
Hoover, op, cit,
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regard to optimum location, While Weber was only concerned with cost
analysis, Hoover extends his thesis to include demand considerations,
Thus, he views the locstion problem for any particular firm as one of
finding the least-cost location that will provide access to adegquate
potential demand, Pursuing a static approach to locetion, Hoover
first emphasized upon two categories of cost factors--transfer and
processing, The relative importance of each category upon location
varies among industries, The factor which represents the highest cost
will become critical in the location of a particular industry, 1In
later chapters, the static approech is dropred and emvhasis is vplaced
upon & discussion of the dynamics of locationsl change and adjustment.lo
The primary contribution of Hoover, toward our current objective, is
found in his detailed discussion of the influences of various loca-
tional factors,

Greenhut--Plant Location In

Theory and Practicel7

Greenhut's discussion of plant location is a combined theoretical
and practical inquiry, His presentation of general theory is based
upon deductive investigation of plant location literature and empiriceal
study of eight Alsbama firms, The primary objective of his inguiry is
to integrate into theory prectical factors which determine plant loca-
tion, Greenhut's orientation to the factual world results in 1nclusion

of the influence of demand and personal determinates in site selection,

1014i4,, Part II.
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His presentation clearly breaks away from the traditional "least-cost"
approach to location, ' Demand is viewed as a variable factor, depend-
ent upon freight costs, contacts, and competitor's locations.18 For
any particular firm, the ideal site is the one which offers the largest
spread between charges and receipts,

The primary contribution of Greenhut's presentation is found in
extension of determinates of location to include demand and personal
considerations, His work was particularly influential in the corpe-
titive and intengible aspects of the generasl delineation phase of
applicationsal theory,

The three authors briefly reviewed above were utilized as primary
references in determinating critical factors of location, The follow-
ing three authors were the primary sources of the procedural model

utilized in applicational theory,

Eolmes--Plant Location19

Published in 1930, Holmes presents one of the first attempts to
describe the reduction process of selecting an industrial site, Three
steps are included in the selection procedure: (1) choosing the gen-
erel territory, (2) choosing the particwler comrunity, (3) choosing
the site, Holmes discusses critical factors at each step in the
selection, placing emphasis upon describing facilities, The point of
primary concern is alternative facilities, The total selection pro-

cedure is viewed as determinating a "least delivered-to customer cost"

18
Ivid., p. 279.

19Holmes, on, cit,
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loéation. This refers to all costs which a commodity must bear fronm
the time it is taken from nature until it is delivered to the manu-
facturer's custOmer.ao Holmes! least-cost orientation results in
little attention being given to demand and competitive determinates
of location, Both factors are noted in a cursory manner, His selection
procedure differs primarily from our apnlicational procedure at the
poiné of initial inquiry, Holmes does not discuss in detail the
advantages and benefits of self-analysis,

Yaseen--Plant Location,21

Yaseen presents the procedures of plant location in a popular
perspective directed toward helping the executive who faces a locational
problem, The procedure developed is based upon practical experience
in plant location, ottained by the author, during association with the
Fantus Factory Locating Service, The reductive process of site selec-
tion consists of: (1) self-evaluation of locational requirements,

(2) community analysis, (3) site selection, Concerning each of these
steps, Yaseen discusses critical factors in terms of facilities and
checklists, His over-all treatment of the theoretical aspects of
critical factors is very light, Yaseen's work differs primarily from
Holmes with regard to competitive and intangible determinates of
location, Throughout the pfesentation, locetion is viewed as a result-
ant of the mix of cost, competitive, and intangible fezctors, Yaseen's.

presentation is the primary source of the procedural model utilized

2
®Ibid., p. 3.

21Yaseenf-og. cit,
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in application theory,

Atxins--A Program for Locating
the New Plant®®

Atkins presents, in brief outline form, an effective procedure
for management to follow when faced with a locational problem, ZEmpha-
sis is placed upon the necessity of proper internal study prior to site
search, Only when a firm realizes their true objectives can a satis-
factory site be selected, The actual selection phase is viewed as two
stege--comparison of areas and study of preferred communities, Atkins
notes the necessity of including intangitle aspects into the selection
process, In order to errive at the most satisfactory solution, a
mathematically weighted evaluation of all factors critical to selection
is sugzested, The weights used for evaluation are obtained from analysis
of cost factors and judgment of intangible considerations, The primary
contribution of this brief work is found in the considerable attention
placed upon preliminary thinking and evaluation,

in summary, the process of selecting a plant location is viewed
as the resultant compromise between criticel factor influences at each
step in the locationsl procedure, The task confronting tke executive
is one of deducting from &ll locational possibilities one specific
site, In order to guide the executive in selecting between various
alternative sites, theory orientated toward application of the science
of plant location is desirable, Applicational theory is defined as a
procedural framework aimed at guiding the deductive procedure of

selecting a geographical plant location,

®24tkins, op, cit.
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The remainder of this section considers this critical factor--
procedural relationship. Applicational theory is develoved for both
the general and specific phases of plant location procedure, The
procedure presented in the following chapters represents the theoretical
benchmark for consideration of our central problem--corperison of

theoretical and practical procedures of plant location,



CHAPTER III
GEYERAL DELINEATION -~ TRANSPORTATION COST FACTORS

The first procedural step in the process of locating a plant--
general delineation--consists of a microscopic self-analysis of current
and projected manufacturing operations, During this period of examina-
tion, management outlines in the form of objectives and requirements,
the tests which a new plant location must meet, As pointed out earlier,
this process of self-evaluation establishes the specifications utilized
during the remaining procedural steps necessary to reduce geographical
potential to a specific site,

The general delineation phase of the location procedure consists
of critical examination of current and projected overations in respéct
to three categories of influential factors: (1) cost factors, (2)
competitive factors, (3) intangible factors, In this chapter, the
transportation aspect of cost fectors is discussed, In Chapter III, ,
the influence of processing costs is considered, In Chapter IV, the
competitive and intangible factors which influence final specifica-
tions are considered, By the process of least-cost analysis, factors
critical to the locational problem are isolated and presented in 1licht
of relative importance, These critical cost factors are then viewed
in perspective of competitive and intangible factors deemed criticsl,
The resuvltant influences of &ll critical factor analyses are the speci-

fications that guide the remainder cf the locational process,

26
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LEAST-COST ANALYSIS

Cost factors consist of those factors which are essential to any
particular manufacturing process, 3Basically, these factors can be
grouned into two general categories--transfer costs and processing
costs, Transfer costs consist of all expenses accrued in accumulation
of raw materials and all expenses necessary to distribute the finished
product, Processing costs represent all expenses necessary to convert
the raw materials into finished products,

The task confronting location by least-cost analysis is to exanine

t he cost relationship of all transfer and processing factors in order
to pin-point the lowest possible aggregate cost location, For any
particular manufacturing firm, the factors which represent highest
dollar cost become the primary determinates of least-cost location,
All other cost factors act as secondary influences, »nulling the plant
away from that geographical location specified by the vrimary deter-
minates,

The first step in generzl delineation is to determine what the
resultant least-cost specifications will be for a particular industry,
The factors which determine these specifications can be identified by
examining current and projected operational requirements in accord

with theoretical considerations of transfer &nd processing costs,

TRANSFER COSTS
The economic spectrum of manufacturing consists of raw materials

on one hand, and potentizl demand for finished goods on the other,

1Holmes, oc, cit,, p. 4.

-
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Plant location deals with this total spectrum and everything withing
while transportation consists of a method by which the two extremities
of the spectrum cen be united, There are five princirle modes of
transportation available to manufacturing firms; rail, water, air,
highway, and pipe line, The task of the location analyst is to estab-
lish transportation specifications based upon analysis of transit
requirements and available facilities,

Transportation is considered as a major determinate of plant
location in two ways--cost of service and type of service.2 Thile
transportation extends some influence in almost all locational factors,
we are here concerned with it as an independent factor, Cost of service
and type of service are both important determinates of transportation
specifications, Ve will first consider the cost of service influence.3

Rate Influence on Location

The discussion of transportation rate influence on locational
décision is traditionally presented in the following manner: "“Other
things being equal, how will transportation costs affect the location
of an 1ndustry?“u This presentation assumes that processing cost
factors, competitive factors and intangible factors are all negligible,

and that the choice of location rests entirely uvon transportation

2Greenhut, op, cit., p. 106,

3The point can be argued that type of service is in reality a
cost factor since it may determine the actual amount of potential
demnand realized, For this discussion, type of service will be viewed
as a factor which moves location away from the least-cost point,

ll'D. Phillip Locklin, Economics of Transportation (Chicagzo: Rich-
ard D. Irwin, Inc,, 1947), p. 43.
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considerations, "hile viewing the rroblem in such a vacuum is hizhly
impractical, transportation specifications can be best illustrated
using this assumed frame of reference,

Transfer costs stem from two essential forms of materials and
product movements--accumulation and distribution, Accumilation costs
consist of all expenses incurred to move raw materials from the point
of extraction to the manufacturing plant, Distribution costs include
all expenses necessary to move the finished product from the manufac-
turing plant to the consumer or retail outlet, As Hoover points out,
the profit seeking firm will respond to both categories of transfer
costs by seeking to reduce them.5 Essentially, this reduction can be
accomplished by locating the manufscturing plant either in close vrox-
imity to the raw materials, or in close proximity to the source of
potential demand (market), Locating at a point which provides ready
access to raw materials will lower accumulation costs, Likewise,
close proximnity to markets will lower distribution costs, To the
extent that the consumer's market znd the raw material supply sre geo-
graphically separated, the locational problem is one of identifying
the critical leest-cost proximity,

To isolate the affect of transvortation rates, we rmust first
look at the foundations which determine rate structures, 3Basically,
two forces are &t work in the establishment of rates: (1) weizht to

6

be transferred, (2) distance to be covered,

5

Hoover, oo, cit., p. 29.

Weber, on, cit., p. 41,
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The proposition that increased weizht will increase freight rates
is generally undisputed, This is not to infer that equal weights of
various types of cargo will have equal rates, Rather, this means that
increasing the weight of a specific product or raw materizl will normal-
ly increase freight costs,

The distance to be covered influence upon freizht rates refers to
discrimination between long end short hauls, Long distance tariffs
ere usually constructed on the tapering principle,8 While the total
rate increases with distance, the rate charged per mile becomes less
as the distance increases, Accordingly, a through rate between two
points will be less than the sum of the rates to and from an inter-
mediate point,9

Pursuing the certeris paribus assumption concerning other than

transportation factors, the general princinle is that any particular
firm will tend to locate at a geogranhical point wvhere aggregate out-

lays for transportation costs are minimized.lO This point of least

7In some cases where other than "any-quantity" rates prevail, for
example if rates on carload lots are lower than rates on less-than
carload lots, it may be possible to increase weight without increasing
costs, Furthermore, increased weight may decrease costs, See: Lockin,

oo, cit,, p. 55.

8

9At this point, the granting of in-transit privileges will not te
considered, It is sufficient to point out that this privilege can
equalize the rates to and from an intermediate point with the through
rates, See: Truman C, Bigham, and }Merrill J, Roberts, Transportation
(New York: lcGraw-Hill Book Co., 1352), p. 25.

loIbid., p. 22,

Ivid., p. U75.
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transfer costs will vary among different tyves of industry, 3ut in
all cases, it will represent the point where the peculiarities of any
particular industry can be satisfied at least-cost within the scope
of weight and distance rules noted above,

Because of the characteristic economy of long hauls, the ideal
location for a production process using one material and serving one
market will generally be at tne source of the material or source of
the market.ll The weight factor will normslly determine which is most
economical, Consequently, most industries csn be growed into two
categories: material orientated and marxet orientated, A third group
of industries consists of "foot-loose" industries, These are industries,
which because of the nature of their manufacturing process, find loca-
tion at intermediate points most economical, Zach of these three cate-
cories of industries are discussed in turn,

taterial Orientated Industries

The locational influence of raw materials has held a prominent
place in plant location literature, Greenhut attributes this emphasis
primarily to the early history of industrial locations--prior to trans-
portation advancements--and to the fact that water resources znd power
are often included in the term raw material.l2 For purrvoses of this
discussion, raw materials are limited to organic materials included in

the finished product. While in some industries, such as soft drink

Hoover, op, cit., ». 31.

-

2C—reenhut, op, cit,, p. 113,



32
manufacturing, water is a primary ingredient; power and fuel are in
ell cases regarded as.a processing cost,

Two basic types of incdustries are traditionally located in close
proxinity to the source of raw materials, Extractive industries, like
mining and lumbering, can naturally only be conducted at the geographi-
cal point where the resources are located, Freight rates play an
essential part in determining if the resources of a particular area
will be developed, The profitableness of extracting the raw material
is directly related to the cost of transporting the material to a
profitable market.13

Normally, location of a vlant to conduct extractive operations
is dictated by availability of resources rather than economy of opera-
tion, Accordingly, extractive industries will not receive additional
elzboration in this discussion,

Of primary concern is the second category of material orientated
industries, This category consists of industries which emloy materials
that experience hizh-loss of weight during processing, Generally,
these industries utilize a simple manufacturing process that emvloys
low-valued, heavy or bulky raw materials.lu Illustrations of weight
losing industries are cotton ginning, lumber milling and beet sugar
refining, For example, only about one-sixth of the weizght of beets

-

is represented by the sugar extracted,

13Locklin, op, cit,., p. h},

th. Russell Smith, and }, Ogden Phillips, Industrial and Commer-

cial Geogzraphy (New York: Henry Holt and Company, 1350), p. 48,

15Hoover, op, cit,, p. 35.
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While generally it is true that industries utilizing weight-losing
materials will tend to locate near the source of supply, this is not
necessarily true of all industries uvtilizing heavy or bulky raw mate-
rials, If the manufacturing orocess is not weight reducing, locetional
proximity depends'upon comparative transportation rates between raw
materials and finished products,

One additional category of manufacturing that has been tradition-
ally materials orientated is the canning and preserving industry,

While transportation costs are a major consideration, the prime stimulus
in this case is perishability, A modern example of an industry orien-
tated by perishableness is found by examining the extensive development
of orange julce freezing facilities on the same acreage utilized by

the orchards,

In summary, transportation forces which influence manufacturing
operations to locate in close proximity to raw materials are: (1) the
raw material loses weight in conversion to finished products, (2) the
transportation rate on raw materials is equal to, or greater than, the
rate on the finished product, Processing crude bulky materials normally
involves a large amount of waste weight; accordingly, it is generally
most economical to remove the weight prior to transvorting the crude
material.16 While historically proximity to raw materials was a primary
force in plant location, transportation advancements have caused this

influence to decline,

16Greenhut, op, cit,, o, 11k,
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warket Orientated Industries

Industrial orientation to raw materials was determined to be the
result of weight-loss in processing and/or higher transfer costs for
raw materials than finished products, In the case of market orientated
industries, the reverse is true, Desiradble proximity to markets is
normally based on weight gained and/or upon higher transfer costs on
products than upon materials, While considerable other factors cast
influence toward locating in close proximity to the market,l7 in this
discussion we are concerned only with the influence of transvortation
costs, The prime example of weight gained in processing is found in
industries which utilize ubiquitous materials, An ubicuitous material
is one which is obtainable almost everywhere at costs so nearly the
same that it does not enter into the location problem.18 The manu-
facturer of beverages, utilizing water as a major ingredient, is a
prime example of an industry orientated to the mariket because of in-
clusion of an ubiquitous material, Inclusion of a raw material which
is ubiguitous will not limit the firm in choice of geogravhical loca-
tion, The primary influence is to increase the weight--hence the
transportation rate, if the product is to be distributed over a sub-

stantial market area,

While the weight increase factor and its resultant effect upon

7Other forces influencing market orientation are: (1) perishable
finished products, (2) volatile demand, (3) necessity for close contact
with customers for maintenance or other reasons,

8Hoover, on, cit., p. 35.
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transportation costs influences market orientation, the primary market
pull is found in comparative freight rates, Normally, the transfer
rates on finished products are higher than those on raw materials.l9
The reasons for this increased tariff are numerous, As raw mate-
rials pass through the various processing stages, they continuously
epproach the physical product package which will be offered the con-
sumer, During this process, they become prozressively more fragile,
harder to handle, and basically more differentiated, In addition,
customer demands are normally received in numerically small product
lots, each of wnich require orompt delivery service, Consequently,
as these additional demands are placed upon the transportation system,
rates are adjusted eccordingly, Assembly plants normally are located
in close proximity to the market because of this rate increzse factor,
Transportation on the parts is generally less expensive than the fin-
ished product,
In summary, the transportation costs which influence location,
in respect to market proximity are: (1) The raw materiasl gains weight
during processing, (2) The transportation rate on finished products
is greater than raw materials, Thus far, we have dealt with industries
orientated to the extremes of the locational spectrum, "hile orienta-
tion to raw materials or marikets may influence some industries, other
concerns find intermediate locations desirable, What then are some

influences wnich cause firms to locate betiween extrenities?

10
“Locklin, op, cit., p. U47.
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Location at Intermediate Points

The preceding discussion of circumstances which cause industries
to locate near the source of materials or at the market, is based uoon
the assumption that freight charges for a throuzh movement are less
than thq charges to and from an intermediate point, 'hile it is normal-
ly true that intermediate locations are more exvensive transnortation
wi?e, there are some notable exceptions,

Probably the best known exception to the general rule is the
granting of in-transit privileges by the transport corpanies, In-transit
privileges most widely utilized are milling and fabrication, In both
cases, the raw material can be shioped to a process point, processed,
and shipped to the final destination at a combined rate apvlicable to
the normal through rates between the point of orizin end the final
point of destination.eo Utilization of this artificial removal of the
dis-economy of short hauls is particularly influential when the pull
of the materials, and the pull of the market azre otherwise almost ecual,
Examples of the rise of in-transit privileges can be readily found in
the grain and steel industries, Disregarding rehandling costs as
primary influences, the effect of in-transit privileges is to give
the firm considerable more freedom in selecting their plant sites,

The general effeét of in-transit privileges is to promote the disper-

21
sion of industry, A firm can locate st an intermediate point almost

ZOIbid., P. 55.

2lBigham and Roberts, op, cit., p. 25.
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as profitably as in close proximity to raw materials or markets,
Intermediate location can also stem from the use of transshipment
points, A transshipment point is usually found where two different
mediums of transportation meet.22 Location at transshipment points
can be highly beneficial to industries utilizing bulky raw materials
and realizing final products which normally accrue hich transit costs,
In cases such as these, location at the junction point of water and
raill facilities can greatly reduce the aggregate transportation costs,
Vater facilities represent the cheapest ton-mile method of transporta-

23

tion and can be used for transporting the bulky rew material, Pro-
cessing cen- then take place during the re-handling oneration, This
has the net effect of reducing unnecessary re-handling cost., Location
at such a junction point means that raw materials will use only water
transportation and that finished products can use the cheapest satis-
factory means of reaching the market, The importance of Pittsburgh
and Youngzstown as steel maxing centers can be attributed to large extent
to the availability of water transportation facilities,

Additional faqtors which pull toward location at intermedizte
points result from the need to utilize several rew mzterials or serve
several different mar<ets, A firm which utilizes various raw mate-

rials in processing can usuelly realize lowest transportation costs by

locating at collection centers, A collection center is viewed as a

Hoover, on, cit., p. 3°.

23Greenhut, op, cit.,, p., 110,
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location which has minimum agsregate accumudation costs for various
raw neterials, On the other hand, & distribution center is a location
which has minimum distribution costs to various merkets, VWhen one
material or one marxet cannot be identified as the primary factor to
consider in transportation costs, cormromise locations at intermediate
least-cost points may be the only alternative,

From purely a transportation point of view, we have seen that
industries will locate according to least aggrezate costs in proxinmity
to rew materials, markets, or at intermedizte noints, Still pursuing

our assumption of certeris paribus, concerning other than transporta-

tion factors, what influences will tend to disrupt this least-cost
pattern?

Distorting Influences

Within the basic framework of transportation influences unon loca-
tion, several factors operated to disrupt location at the idesl least-
cost point,

The basic and most influential factor is the availability of
transvortation facilities, ZXZxtensive industrial developrment of north-
eastern United States can be contridbuted to this factor, Yo point
within this region is farther than ten miles from a railroad, The
influence of topography and its resultant effect uoon transportation
facilities cannot be overemphasized, Waterways are restricted to rivers,

velleys, lakes, bays, and relatively level areas where canals can te

21+1'.aocklin, op, cit., p. kg,
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25 . . .
“ QOther natural barriers influence the various modes of

constructed,
transportation substantially, The location analyst must be satisfied
to reduce his tug of war between materizls and markets to a location
compronise along the current configuration of transfer routes,

Rate discrimination and geographic price discrinination will also
modify locestion decisions, TUtilization of bzse »noint pricing, f.o,b,
pricing, or uniform blanket transfer rates can completely distort the
basic influences of transportation rates noted above, Thile detziled
discussion of the discriminatory factor is beyond the scope of this
paper, this influence cannot be overlooked, Rate policies of the vari-
ous carriers can greatly influence the location of industries, 'hile
rates are subject to resulation, the point must constantly be kept in
mind that effective rates are set by the carrier, Close proxirity to
facilities does not necessarily mean lowest rates, Another point of
interest is the fact that published rates do not necessarily represent
the rate at which actval freicht moves, It is to the advantaze of the
location analyst to make a detaziled study of movement rates for his
particular industry rather than to accept paper rates per se,

As noted earlier, transvortation affects nlant location in two
ways--cost of service and type of service, Thus far, we have been
concerned with mst of service, Tyvpe of service can slso influence
location., The extrene service restriction is found in perishatle

products such as ice cream and baxery goods., Such perishable goods

25Yaseen, on, cit., p. 13.
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demand speedy movement regardless of cost structures. Discussion of
service influences is cealt with in Chepter V in reference to demand
requirements, At this point, it is sufficient to note that demand
reguirements can greatly distort location within the transmortation
spectrunm,

Thus far, we have lookxed at one side of least-cost analysis--
transportation, 3y detailed examination of transportation reaunirements
of his particular industry, the location analyst can determine what
transportation specifications are necessary for the new locztion, The
next step 1s to view these specifications in 1lisht of process cost

recuirements,



CHAPTZER IV
GEIZRAL IELIIEATICH -- PROCESSIUG COST FACTORS

In the precedingz chanter, we considered the transrnortation aspects of
cost analysis, Ve now turn our attention to the influence of process-
ing costs, These costs consist of all expenses necessary to convert
the raw materials into finished products, While the potential 1list of
processing cost is unlimited, this discussion is concerned only with
three primary categories: (1) rent, (2) labor, (3) power and fuel,
The costs of raw materials is determined to be exclusive of processing
cost--relevant only to the area of transnortation cost factors,

Geographical difference in processing cost can be directly traced
to forces of immobility, To the extent that any factor necessary for
production is mobile, it will tend to move to the geogranhical area of
highest reward, As Hoover points out:l

The price of a freely mobile factor would be the same every-

where and would not affect the location of production or

other factors at all,
Consecuently, throughout this discussion, we are concerned with the
mobility of the various processing costs noted, From the viewpoint

of processing cost analysis, the most economic location is one which

arrey of inexpensive mobile factors,

1Hoover, oo, cit., p. 69.
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RENT

Rent is viewed in broad perspective to include the following cost
factors: 1land, taxes, and cepital,
Land Costs

Land prices between various regions represent the widest cost
differentials, These cost differentials result from the immobile
characteristics of land, and the wide variation in the natural endow-
nent of sites,

Variations in costs of specific sites stem primarily from the
scarcity principle, The general rule is that the more intensive the
land use, the higher will be the cost, Normally, the cost of the land
will reduce as distance increases from the city center toward the peri-
pheral, While the cost of lend rent within the city may be so high
as to preclude location, the city usually offers certain economies

3

that will offset this increased expense, Among these advantages are
better transit services and a more flexible lator market, The entre-
preneur can normally afford to pay varying rents for different sites
according to their economic advanteges,

For any manufacturer, there are basically two classes of potential
plant sites, First, lots with existing construction which can be

purchased or rented, ovailing the firm of a ready constructed plant,

While vacant plants are found in abundance, their adaptability may be

2
Ibvid., p. 70.

3Greenhut, op, cit,, p. 126,
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limited, The average life of a real estate improvement is estimated
in excess of 60 years.)4 Because of this extreme durability, the in-
ventory of real estate accumulates rather than turning over, The
resultant of this durable cuslity is a standing stock of plant facil-
ities which have limited adaptability to the desires of individuel
tenants,

The second alternative is to purchase vacant land for construction
purposes, Construction normally requires a substential capital outlay
which tends to bind the location decision of the firm, making their
total operation less mobile, Whether to rent or buy is primarily a
question to be considered in light of individual objectives, While
both have inherent advantages and disadvantages, both are influenced
by the intensity principle noted above,

The final site selected will be, of course, that one parcel of
land delineated from the cémplete locationsl process, In essence, this
is the apex of the location problem, Vhile the objective is to pick
a site which minimizes total cost, the location enalyst must realize
that land in itself is an independent cost factor, These basic consider-
ations were pointed out to emphasize this indevendent influence,

Tax Costs

The influence of tax cost on location decisions is elusive, to

say the least, Common knowledge dictates that a firm will attempt to

locate at the point of least aggregate tax cost, It also follows that

l+Ernest M. Fisher, and Robert }, Fisher, Urban Real Zstate (Vew
York: Henry Holt and Company, 1954), o, 162,
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the Ug bodies of state tax laws, not to mention uncounted community
ordinances, will render distinctively different tax assessments in
various geographical areas, Yet, numerous empirical studies point out
that tax costs are, at best, relatively unimportant secondary influ-
ences in location, Greenhut reviews four studies which all agreed
that the incentives offered by lower taxes were not the determining
factors in locating industries.5 The locational influence attributed
to taxes was concluded to be of primary concern only in selecting
between various sites within a particular search area, In summary,
Greenhut noted:6

Given the governing factor, the tax incentive mey induce

a specific location within the area defined by the basic

factor, If the location offering tex incentives is not

within the area set by the governing factor, it is simply

not considered,

Additional support is given to this conclusion by a study completed
by Stolper concerning the influence of taxes on plants locating in
Michigan.7 He concluded that taxes rank far down the list of factors
influential in location cdecisions,

These observations also agree with the study of taxation effects

g
on industrial location completed by Floyd, In discussing the theory

5Greenhut, oo, cit., pp. 137-39.

6
Ibid., p. 139.

7Study completed by Wolfgang F, Stolper for the Michigan Legis-~
lature as reported in The Lansing State Journal, June 11, 1958,

8Joe Summers Floyd, Jr,.,, Effects of Taxation on Industrial Location
(Chapel Hill: The University of North Carolina Press, 1992),
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that higher-than-average industrial taxes in a community will restrict
Q
its industrial growth, he concluded:”
It is evident that in many instances tax considerations
do not influence the locational choices of manufacturing
firms, ... tax conditions may influence the locational
choices of manufacturing companies which have a number
of alternative sites situated in different taxinz juris-
dictions,
Consequently, taXes are viewed as secondary influences in vplant loca-
tion decisions, Few industries will relocate primarily because of
high taxes, Taxes may play a role in the decision to relocate, but
it will be the combined role of these and other high costs that cast
the influence, Tax costs will be especially influentizl when political
boundaries, such as state lines, separate the communities under con-

sideration,

Canitel Costs

Capital is, beyond doubt, an indispensable factor in develonment
of manufacturing, but this does not mean that the manufacturer must be
geographically near the source of funds, Capital is the most mobile
of the factors relevant to location,

The major significance of capital rests upon availability and
rent, In order for a business to proliferate, it must have ready access
to capital at an interest rate which permits competitive pricing,
Neither of these two requirements are directly related to location,
Availability is directly connected to the financial status of the firm

requesting loans, and the character of executives employed by the firm,

1vid., p. 23.
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The pricg of capital is a direct result of the money markxet, although
this too may depend uron the intrinsic character of the firm,
Historically, capital has been an influential fzctor in location.1
Today, financisl reguirements are rarely, if ever, criticsl determi-
nants, This decline of influence is directly attributed to the rise

in mobility of capital funds,

LAROR

The locational influence of labor affects various menuvfazcturing
firms in different ways, These variations tend to pull the location
of particular industries toward the geographical point which will best
satisfy indivicdual recuirements, While the accumulative influence of
labor upon location is hard to measure, Yaseen considered this influence
significant enough to state: ",., . labor for some commznies is the
createst single influence motivating plant relocation."11

Wnile there are great variations in labor requirements of differ-
ent manufacturing industries, there are a number of firms which are
attracted by the presence of cheap lebor, Traditionally, waze levels
in the United States have been considered.to be lowest in southern
states, Accordinzly, many firms which operate on low profit margins
locate in the South to take advantaze of large nunbers of low wage

unskilled workers,

10For a brief review of the historical influence of capitel on
plant location, see J, Russell Smith, and Cdgen i, Phillips, Industrial
and Commercial Geogrsohy (Y¥ew York: FHenry Holt end Company, 1940),
po. 51-52,

llYaseen, op, cit., p. 50,
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WWages paid are beyond doubt important determinants of location,
but only one aspect of labor cost influence, From the viewpoint of
the employer, additionzl costs stem from productivity, skill require-
ments, stability, and labor legislation,

Productivity, or rather the lack of productivity, can renresent
a considerable cost factor for the manufacturing firm, Location ad-
vantages of an area which offers low wage labor may be offset by low
productivity rates, Hoover points out that high wage retes do not
necessarily attract job seekers or repel employers.12 Low processing
costs can be found in areas with relatively high wage rates, The
essential concern for the manufacturer is the productivity of labor
and labor's response to maintaining low overhead costs, Hot climates

1
3 While

are normally considered to be the areas of low productivity,
this statement has not been completely substantiated, to the extent

this is true, the low wage advantages of the South may te offset by
decreased productivity,

Firms which require highly skilled labor normally orientate in
close proximity to the areas which offer the required skills, TVhen
other critical factors force manufacturers to move from ereas of skilled
labor, this loss can normally be offset by bringing skilled operators
to train the local unskilled labor force, Such procedure was followed
by shoe manufacturers when they first located their processing facili-

1k
ties in St, Louis, It is possible to offset the lack of skilled

12Hoover, op, cit,, p. 103,
13Yaseen, op, cit,, p. 121,
1Smith end Phillips, op, cit., p. 51.



workers, but this is a costly end time consuming procedure,

Regardless of the planning and analysis taken prior to locating
in a particular area, low labor costs will not be realized if the local
labor force proves unstable, Turnover is an expensive pronosition
for the emloyer, Re-training expenses and loss of productivity are
cost factors which can not be recovered, One measure of the stability
of labor in a given community is the degree of labor organization,
Highly organized unions, while possibly undesirable for other reasons,
usually mean relatively fewer work stoppages, "“hen highly organized,
the fundamental questions of union organization have been settled,
oxamples of this can be found by corwmaring the wave of strikes exneri-
enced in 1946, with the labor situation in 1958, The year 1945 saw
928,000,000 man hours lost in one year alone.15 1958 has experienced
continued workage in numerous industries despite expiration of labor
contracts, Although thkis agreement to continue work is undoubtedly
influenced by the general economic conditions, such an agreement could
not be realized if the unions involved were not highly established,

Another factor which cen influence labor costs between different
geogrephical areas is labor laws, Virtually all industries are subject
to state labor laws, Workman's Compensation Insurance rates normally
are apnlied against payrolls at rates varying substantially between
stztes, While not a limiting factor to some firms, compensation
charces can represent a substantial cost to the manufactuvrer with a

lsrge work force,

15Yaseen, op, cit., p. 75.
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The size of the labor force required can elso directly influence
the locational possibilities for some industries, Those manufacturers
who require large work forces normally are restricted to more populated
areas, In any community, the available supply of labor comes from all
workers unemoloyed, The potential supply of labor represents all persons
over 14 years of ace who are not currently in the labor force.16 lMigra-
tion can substantially alter the supnly of labor available in any
particular community, Response of labor to geographical differences
is often restricted, due to the lack of resources to finance movement.17

Thile the mobility of labor may be somewhat "sticky," migration can

materially affect the local labor supply in times of increased demand,

POVER AD FUEL

Historically, the location of power resources has been an out-
standing factor in the selection of plant sites, 2ut, power, like
capital and labor, has gained mobility throuchout the years, To the
early industries, the most attractive sites were located &t the fsll
lines of navigable streams, At this point, water could be harnessed
to turn vower wheels with minimum difficulty,

Technological developments have greatly altered the locational
influence of power and fuel, Locklin sdequately summarized this

development:18

-
1orvia., p. b1,
17,

oover, oo, cit,, o, 107,

1%5m1th and Phillips, op, cit., p. 5Y4.
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o+ o €very reduction in the cost of production of coal,

petroleum, and natural gas, and every cheanening of their

transportation from the producing field to the vower plant,

every increase in the efficiency of steam and hydro-

electric generating vlants, every improvement in trans-

mission technicuve &and every extension of inner-connection

amonz electric powver systems tends to increase the avail-

avility of power to man,

While some plants are attracted by the availability of cheap and
abundant power and fuel, the cost of power as a percentage of total
delivered-to-customer cost in most industries, is not significant.19
Wood pulp mills and aluminum reduction plants are examples of firms
attracted to water-power sites, Natursl gss, in the production of glass,
and accessibility to coal and coke in steel production, are other examples
of power and fuel orientated industries,

Tue to increased mobility of power and fuel, the average industry
will not locate plants solely because of power differential, Some

particular processes take exception to this general rule, A few excen-

tions were noted sbove,

CONCLUSION -- COST AWALYSIS
Chapters III and IV have presented factors to be considered during
the least-cost enalysis phase of general delineation, Chapter III con-
sidered trensnortation cost factors, This chapter has considered
processing cost factors, The combined influence of transit and nprocess
factors presents snecifications for location based purely upon least-

cost anslysis. The job of the location analyst is to make a microsconic

19Yaseen, op, cit., p. 79.
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evaluztion of the objectives and requirements of his particular firm's
operation, The cost structure presented in these two chanters provides
a frameworx to comnlete this analysis, Critical cost factors should be
isolated and the influence of secondary factors elaborated, At this
point in the process of plant location, specifications should be estab-
lished by method of least-cost compronise, The job remains to consider
these least-cost svecifications in persnective of modifying competitive
and intangible location factors, Chapter V presents the framework for

consideration of these additional factors,



CHAPTER V
GEUERAL DELINEATION -~ COUPZTITIVE AND ILTAWGIBLE FACTCERS

The problem of selecting a plant site recuires broader considera-
tion than simply least-cost analysis, An executive must consider
influences of competition and intangible factors upon specifications
utilized to guide the process of specific delineation, This chapter

discusses these considerstions,

CCLPETIT%VE FACTORS

The competitive influences upon location consist of demand recguire-
ments and forces of agglomeration, Demend requirements refer to adjust-
ments in least-cost location which are necessary to satisfy consumer
preferences, These adjustments usually require location in close
proxinity to potential dewmand wnich in turn has the net influence of
dispersing producers over larger geographical areas, Agzlomerative
forces influence firms to cluster in selected geographic areas in order
to rezlize benefits of spatial interdependence.l Thus, competitive
forces can influence location toward dispersion or clustering, The
influence which will be most dominant depends upon product character-
istics of individuzal firms and their resvective competitive require-
ments,

Demand Influence in General Locational Theory

Prior to examining the influence of demand requirements upon

Weber, op, cit., p. 13&,

52
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least-cost location, a brief swmmary of demand influencé in general
locational theory appears ampropriate,

The influence of consumer demand upon location is usually presented
by making assumptions of undifferentiated products, eagual geozraphicsl
distribution of consumers, identiczl process costs, ecual transvorta-
tion rates and identical consumer preference, etc.2 Under these assumed
conditions, demand influences upon location result from the lowest
delivered price, ZEach consumer will sell out in all directions to a
point where he can sell as cheap, but no cheaper, than competitors.3
In pure monopoly situations, the market served will tzke the form of a
circle, the circumference of which is limited by elasticity of demand,
In cases of pure competition, additionzal producers will move in to
realize potential demand in areas not included in market circles,
compressing the market of any particular firm into a hexagon.u This
hexagon market structure results from each new firm selling out to a
point where he can sell as cheap, but no cheaper, than competitors,

Another method of examining the influence of demand upon location
is presented by assuming a linear market for purposes of simplicity,
The assumptions noted earlier concerning market conditions are also
made in the analysis, The influence of demand upon location is then

determined by examining the resultant market divisions that occur as

2
John A, Howard, larketins llanagement (Homewood: Richard D,
Irwin, Inc., 1957), p. 390, and Greenhut, op, cit., p. 141,

3Howard, op, cit., p. 388,

L
Ibid., ». 390,
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additional producers sre added to the market area,

Taile both of these approaches contribute to an understanding of
the general development of eéonomic activity, they are not directly
related to the current objective, In applicational theory, the per-
spective is one of the individual firm, In consideration of demand
requirements, we are concerned with additional forces which modify
least-cost location,

Demand Requirements in Apnlicational Theory

In Chapter III, we examined the relationship of transportation
upon location, and determined that some industries would be market
orientated as a result of transportation costs, Here we are concerned
with additional forces which result in market orientation,

For any particular firm, least-cost location represents the start-
ing point, This ideal cost location will not be modified unless in-
creased revenue will more than offset increased costs, Consecuently,
the locational influences of close proximity to demznd are viewed as
revenue-increasing factors, ZEach firm will attempt to find a location
that will allow profit meximization, This will be the site which offers
highest spread between cost and revenue, For small firms, this may
mean locating in an area where a segment of demand can be serviced with
required convenience, TFor large firms, adjustment to demand reguire-
ment may mean location of branch plants in some industries, and ware-

houses in others,

5For a linear development of demand influences wupon locestion
decisions, see Greenhut, op, cit., Chapter VI,
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The most extreme influence for location in close proximity to
demand is found in industries which manufacture perishable products,
Regardless of cost structures, success of firms dealing in perishable
products is directly related to their ability to reach the customer
prior to deterioration, The ice cream and bakery industries are two
examples of orientation in close proximity to demand, In both cases,
finished products are more perishable than the raw ingredients utilized
in production, Consequently, both industries conform to ponulation
density.6

Producers who are forced with extremely volatile consumer demand
may also be forced to locate in close proximity to markets in order
to rapidly renlace devleted inventories.7 If customers buy in small
lots and are somewhat unpredictable in purchase habits, producers must
be in a position to adjust to market trends in both style and gquantity,

A third class of industries orientated to markets for competitive
reasons asre those manufacturers who do service work for other industries.
Close proximity is often necessary in order to assure minimum time
delays in breaxdown and change-over requirements, This close proximity

means sales because it is a cost-reducing factor for the industries

g
served, As Holmes points out:

Hoover, op, cit., ». 38,
7Greenhut, oo, cit,, o, 1ok,

Iy

8Holmes, oo, cit., ». 18.
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Then service is of such importance, the manufacturer who

deliberately moves away from his market in quest of cheaper

rent, cheaper labor, cheaper power or lower taxes only

invites a competitor to take the place he leaves, end his

business,

The modifying influence of demand recuirements is to orientate
location in terms of sales &s well as transfer and processing costs,
Location in order to assure increased revenue can be a major influence
for some industries in site selection, This influence is particularly
imoortant in locational requirements of firms which sell to a limited

or highly concentrated market,

Ac=lomerative Locstional Influences

Agzlomerative forces refer to advantages of location gained from
spatiel interdependence, These incentives result from cost-reductions
realized from economies of concentration, TFor a particular firm, this
cost reduction can be direct or indirect, Direct influences reduce
the major cost factors of the firm, This reduction can result from
concentration of individual facilities or from benefits of linkage with
other industries, Indirect cost reductions stem from other benéfits
realized from location in close proximity to an industrial vopulation,

Direct cost reductions of agzlomerative forces are normally con-
sidered in evaluation of transfer and process cost factors, Examples
of linkage benefits are: (1) reductions in transfer costs resulting
from better facilities developed because of high freguency utilization,
(2) reductions in process costs because of a ready supply of technically
trained labdor, (3) lower interest rates resulting from availability of
jndustrial capital, ZExamples of individual benefits of concentration

are: (1) better control, (2) specialization, (3) less massing of
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reserves, (4) reduction in unit price of materials, swnolies, and
services when purchased in large quantities.9 The resultant cost
reductions of linkage and individual concentration are major considera-
tions of least-cost analysis, Additional attention will not be given
to these factors et this point,

The indirect cost reductions of azglomeration are not as easily
quantified, Greenhut refers to this category of influences as a group
of generally neglected locational forces, He zoes on to say:lo

The cost-reducing factor is distinguishable from the cost

factor in that it emphasizes the relationship between

physical distance and costs other than in terms of trans-

portation costs and labor costs, ’

The main distinction between direct and indirect agzlomerstive influ-
ences stem from reduced quantities and better service,

Insurance is an example of a cost factor reduced by locating in
an industrial community, A particular type of insurance may be avail-
able because of better protection, or familiarity of an insurance
company concerning hazards involved, 'hile the cost of the insurance
is a direct cost, the reduction in units needed és a2 result of excel-
lent protection represents the influence of indirect agglomerative
factors.ll

Advertising costs can also be reduced by location in hizghly vonu-

lated areas, Lower expenses will be incurred to achieve eaual promo-

tional coverage,

9Hoover, op, cit., p. &0,

lOGreenhut, op, cit,., p. 103,

1via,, n. 160,
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A second class of indirect cost-reducing influences stem from
the availability of service industries, As pointed out in consideration
of demand reguirements, location in close proximity for service units
means sales, For the manufacturer, locationzl nroximity means reduced
costs, resulting from prompt service in time of change-over or breax
down,

The combined influence of both direct and indirect agslomerative
forces result in geogrzphical clustering, Individual firms attempt to
locate in close proximity to other industries to receive mutual benefits
of spatial concentration, and will attempt to centralize individual
production in order to realize economies of operation,

In summar&, corpetitive influences modify least-cost locztions in
two ways, First, demand requirements force some industries to locate
in close proximity to markets in order to assure adequate revenues,
The necessity to consider szles in locations selection results in geo-
gravhical dispersion of industries, Secondly, agglomerative forces
influence firms to locate production at a few geographical locations
in order to achieve economies-of concentration, These benefits can
result from individual economies of operation or from linkasze with
other industries, The influence which will be most dominant in any
firm's locational specificetions depends upon product characteristics

and competitive requirements,

YTAITGIBLE FACTGCRS
Additional forces which rmuust be takxen into consideration in estab-

lishment of location specifications are intangible influences,
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Intangible factors can be grouped into two categories for consideration,
Cost-revenue influencing fectors represent those intangible factors
which result from personal contacts of comrany executives, The second
group of intangible influences refers to purely personal consideras-

tions in site selection,

Cost-Revenue Factors

Industrial location can be altered in order to take advantsze of
personal contacts and influences of the entrepreneur, These influences
can have a direct result upon availability of materials, capital, and
sales,

The availsbility of cenital can be related to the personal friend-
ship and confidence that exist between the entrevreneur and banker,
Special requests for rush materials or spare varts, in order to elimi-
nate bottlenecks in nroduction facilities, may be considered more urgent
if friendly relations exist, Last of all, additional sales can be
realized by community contacts of corpany executives,

All of these intangible factors influence the cost-revenue struc-
ture of the particular firm, Without this aspect of personal considera-
tion, locational forces are impersonal resultants of cost and compe-
titive factors, With this personal influence considered, least-cost
locations may be zltered to increase revenues or to insure reduced
costs, Obviously, this influence is more paramount to the small manu-
facturing firms,

Purely Personal Factors

Purely personal influences upon selection of a plant site result

from the human needs and desires of a firm considering relocation, A
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varticular community may be selected because it offers desirable tymes
of recreational, housins, or cultural facilities, A narticular rezion
may be selected because it offers a desirsble climate for enjoyable
living,

The net effect of intangible considerations is to normally alter
the selection of ideal least-cost and competitive location, The range
of freedom avallable in selection of sites to fit intangible specifica-
tions is somewnhat narrow, For any particﬁlar firm, these factors may

only be primary in selection of the most desirable community,

COIICLUSION -- GEIERAL TELINZATION

Chapters III, IV, eand V have discussed three categories of fzctors
that should te considered by executives prior to making a geogravhical
search for vlant locations, Transportation costs and processing costs
were presented as the critical influences of deteraining least-cost
location, Competitive and intangible considerations were discussed
as faétors which may modify least-ccst location for sny particular
firm, These three groups of locational inflvences have not been dis-
cussed in sufficient detail to reveal all locetional implications,
What has been presented is a methodological framework for conducting a
critical analysis of individusl locational requirements, The indivicdual
concerned with location should examine his ovn recuirements in resnect
to each of these categories, Critical cost factors should be isolated
and modified with respect to competitive and intangible forces, At
this »oint in the selection process, generezl specifications to evaluate

various alternatives resultinz from site search should be formulated,



CHAPTER VI

ILPLELEITATION CF APPLICATICNAL THEORY

The general delineation phase of anplicational theory has suszested
a procedural framework for icentifying critical factors in plant loca-
tion problems, Ilicroscovic analysis of current and projected opera-
tional recuirements provides information necessary to formulate loca-
tion specifications, These specifications guice the remazinder of the
deductive process of establishingz plant location,

The first part of this chapter comments upon a procedural framework
for selecting the specific site, This frameworx represents the snecific
delineation phase of aopnlicational theory, The second vart of the
chapter presents one method of implementing apnlicational theory.
Attention is directed to the selection procedure utilized by the Fantus
Factory Locating Service, Throughout this paner, emmhasis has been nlaced
upon develooment of a theoretical framework for executive decision making,
The Fantus example vrovides some insizht concerninz the relevancy of this

procedural nodel,

SPECIFIC DELINEATION
Specific delineation consists of three sters necessary to reduce
the geogranhical area of concern to a specific site, Eveluation of
location slternatives is made &t the regionsl, community, and site
levels of consideration, The specific delineation procedure is not
viewed as a limiting process, Selection of the best community need

not be made prior to conducting a search for satisfactory sites,
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Severel search areas can sirultzneously be considered, including their
alternative communities and sites,

Individual state factors are not considered as foczl points of
attention, REeyond doubt, some states offer zdventages for location
while others have distinct disadvantzges, The potentisl geographical
territory included in a search area is indifferent to political bound-
aries, Consequently, several different states may simultaneously be
considered as locational prospects, The desirability of locating in
any varticular steate is consicdered during evaluation of zlternative
communities,

Regsional Delineation

The first step in reducing a votential geogranhical area to a
specific site is regional delineation, The task at this stage of
selection is to determine what areas'qualify for field examination,

The total zrea under consideration will vary according to the
specificaticns of individual firms, In cases ?here cheap labor is the
primary locational influence, regional examination may be limited to
Southern States, If proximity to marxzets is a prime requirement,
regional possibilities will be in the general local of major market
areas, Extreme competitive or.intangible influence may limit the
regional areas to a few in number, Whatever the totzl area, the first
sten in regional delineation is to identify which varts of the area
will meet the broad requirements of location specifications,

The second gtep is to cetermine wrich of the alternative regions
will be most economical for achieving locational objectives, Consider-

ation begins with the assumdtion that all costs are regionally
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. 1 . . . .

variatle, ZEach pnotential region is evaluated ®y examining the exvense
of satisfying locationzl recuirements, The differential in cost be-
tween alternative regions will vary with narticular industries, As
Yaseen points out:2

In many industries a differential of as much as 107 of

totzl manufacturing and distribution costs can be effected

simply by virtue of geography.
For other industries, the cost differential between regions may be
negligible,

For any particular firm, regional delineztion will identify geo-
graphical areas which will satisfy locational requirements at least-
cost, The regions which present possibilities for most economic onera-

tion become the search sreas for particular communities,

Community Telineation

Up to this point, the executive concerned with relocation has, by
process of elimination, selected a few general areas within which he
rmust identify the one community which satisfies his requirements,
Reliable sources indicate that the tycical investigation bozs down at
this point,>

Faced with selection of a community, the location analyst should
focus his ettention on the availebility of necessary facilities, The

requirements of the firm must be matched against the facilities of the

lYaseen, op, cit., ». 5.
°Ivid,

3Ibid., p. 132.



o4
cities, Such factors as availability of necessary utilities, adequate
labor force, and necessary transportation facilities must be examined,
If a particular community appears to have the necessary factors, a
nore detailed investigation is undertaken,

Detailed investigation consists of measurings 211 facilities in
terns of potential costs of manufacturing, If all facilities are
available at a rezsonable cost, investigztion is extended to include
intengible characteristics of the community,

The character of local city politics and the community's attitude
toward industrial develorment must be considered, Of primary concern
is the cuestion of comatibility between the firm znd the community,
For example: TWill our proposed building and menuvfacturing overaztions
meet with the apvproval of the community? Not understanding all impli-
cations of such intangible factors czn result in a serious and expensive
mistake on the part of the firm, The firm must also consider if the
community fulfills the environmentzal desires of the firm's nersonnel
which are to be transferred, Living conditions must be examined in
terms of such factors as recreational facilities, cost of livingz, and
adequate housing, If the community offers incentives, comnlete details
should be examined,

Analysis of these and ell other factors of importance will vpoint
out which communities are the best potential sources for conducting
manufacturing overations, ZEvaluation of potential sites still remains,

Site Delineation

Evaluation of available sites represents the last step in the

specific delineation process, Cnly if the community meets all other
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requirements will the search be necessary, Selection of a site to
construct a new rlant can normally be successfully completed in all
industrial minded communities, In locational nroblems where a rezdy
constructed plant is sourht, evaluation of sites mey be necessary nrior
to community delineation,

In selecting a site, attention must once azain be directed toward
cost analysis and consideration of intangible recuirements, In addi-
tion, physical requirements and topographic features must be considered,
Naturally, the direct cost of procurement is the primary governing
factor, Other costs such as obtaining rail sidings, utility hook-ups,
and highway access also require evaluvation, From the intengible asmect,
the firm must determine if the neighborrood is consistent with the
desired image of the firm, For some firms, location in close proximity
with "linked" industries may be desirable, If a particular type of
labor force is utilized, it may be necessary to locate close to the
residential areas of these workers, TUnskilled and women worxers usually
depend upon public transit systems for transportation to and from work,u

Cnly after satisfactory plant sites have been determined is the
total delineation process completed, At this point, the firm's execu-
tives are armed with the necessary facts to make an intelligent loca-
tion decision, Sufficient information should be available to determire

which area, what community, and the site which will Ybe most satisfactory

for relocation,

l‘Holmes, op, cit., p. 242,
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FANTUS FACTORY LOCATING SZRVICE PROCEDURE

Applicational theory has presented a procedural framework to
guide the deductive process of plant location, Our concern was directed
at steges of delineation rather than details of implementation, The
remainder of this chapter presents one method of implementation--that
utilized by the Fantus Factory iocating Service (FFLS).5

For 35 years, FFLS has specialized exclusively in the economics
and englneering of locational problems, ZFounded in 1929 by lir, Fantus,
FFLS has participated in over 1500 locational decisions, The realm
of activities undertaken includes plant, warehouse, and office location
consulting, plus individual community and utility promotional consult-
ing, Among the clients who have received the service of FFLS are found
such prominent names as Westinghouse, Admiral, Borg-Warner, Continental
Can, Fairchild, and many other successful corporations,

The locational procedure utilized by FFLS was developed in 1933
by Leonard Yaseen, senior partner and managing director of the New
York office, Formally labeled, "Standards of Industrial Analysis,"
this procedure consists of four steps: (1) analysis of present facil-
jties, (2) territorial delineation, (3) comparative analysis of finally
selected communities, (4) final cost comparisons, Each of these steps

and the specific methods of analysis used will be discussed.

5The information reported on the following pages was obtained dy
personal interview with Ronald M, Reifler, Plant Consultant for Fantus
Factory Locating Service, Chicago, June 20, 1958, and from promotional
literature distributed by Fantus Factory Locating Service,

6Appendix A presents the analysis outline utilized by Fantus
Factory Locating Service,
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Analvsis of Present Facilities

Identification of needs and requirements of the client is the
first and most paramount problem in selecting a new location,. The
purnose of this extensive analysis is twofold, First, factors perti-
nent to locetional problems must be identified prior to conaﬁcting a
locational search, Second, every attempt must be made to understand
the viewpoint of executives concerning locational desires,

In order to identify critical locational factors, FFLS asks the
company to fill out an extensive questionnaire concerning the present
and planned operstions, The degree to which FFLS participates in
answering the questionnaire varies with corpanies, Ideally, the entire
analysis is completed by the firm under the guidance of a FFLS repre-
sentative,

This analysis, first of all, presents a brief historical outline
of product lines, company growth record, and principle reasons for
considerinz geogrephical realignment of production facilities, IMarket
information is requested regarding major areas serviced, shipping
particulars, warehouse locations, terms of sale, competitor's locations,
and speed necessary in reaching the market, Principle raw materials
are outlined in terms of source, gquantity, and method of shiovment,
Other information includes inbound and outbound freight costs, recuired
labor skills, wage rate structure, taxes, and utility costs, Detailed
information concerning the physical outlay of present facilities and
requifements for the potential location are also requested, All of

this information is presented in relative dollar amounts as experienced
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at the firm's present location.7 This outline of current costs pro-
vides a measurement to determine if relocation is really necessary,

Viewpoints of company executives sre obtained by reouesting in-
formation concerning preference of geozraphical area, size of community,
and type of community co-operation recquired, In cases where manage-
ment's opinion concerning certain intangitles of location is not clearly
defined, FFLS may use an elimination procedure for selecting among
alternatives, By groups of threes, various alternatives are presented
to management to consider and choose between, 2By process of elimination
TFLS is able to determine which intangible location factors are consider-
ed as most important by each of their clients, This information is then
used to guide the selection of a location that will be compatible with
the desires of the firm,

Territorial Delineation

The information provided from present facility analysis allows
FFLS to begin their search, The factors determined as critical guide
the remainder of the selection process, In cooperation witn other
members of FFLS, the representative leading the investigation evaluates
all factors pertinent to the client's locational requirements,

The center of the market is charted to determine geographic
location, percentage of distribution to each area, and comparative
freight rates, Sources of raw meterials are plotted in order to deter-

mine center of accessibility, FFLS keeps data files on all communities

7Yaseen presents an outline used for computing this cost analysis
in his text, See Yaseen, ov, cit., pp. 10-11,
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over 2000 population in the United States, Zach of the communities in
potential search aress is evaluated in reference to the firm's reouire-
ments, This process of focussing all FFLS resources on the problem at
hand ellows those areas which qualify for field investigation to be
isolated,

Comperative Analysis of Finzlly

Selected Communities

Field investication 1s undertzken in all communities which appear
to have the necessary locestional qualifications, FFLS representatives
evaluate and chart every facet of each community's economic and social
life,

All records &are examined to determine availability of transvor-
tation facilities, current industrial development, available labor
sunply, utility and sewer systems, Personal conferences are conducted
with city representatives concerning the comrmnity's attitude toward
industrial development, Cormlete information is obtained concerning
municipal services, tax structure, available housing, living conditions,
benks, climate, and possible community inducerments,

Interviews are conducted with local industrialists in order to
obtzin information concerning their menufacturing experiences, This
provides data which is not distorted by comrunity promotional effort,
Details are recuested from these manufazcturers concerning &ll asvects
of the desirability of loceting in the community,

All desirable sites or suitable plants are evaluated in each city,
This includes examination of the generzl neighborhood, vhysical charac-

teristics of the site and/or vlant, transportation facilities availatle,
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utility analysis, and complete examination of probable price,

Then this detailed field examination is completed, FFLS has the
necessary facts to judge the facilities and character of each community
in reference to their client's needs and desires, The next step is to
present these alternatives to the client for consideration,

Final Cost Commarisons

Locations considered as desirable alternatives are nresented to
the client for evaluation, Usually the final presentation consists of
four to six cities, with about four to six alternative sites in each
city. This final presentation utilizes two cormarative charts and
sufficient documentary msterial to supprort &ll conclusions resched,

The first chart presents a dollar and cents breakdown of potential
delivered-to-customer cosps in each of the alternative cormunities,
In essence, this 1s the same chart developed during the client's analysis
of his present location--extended to cover new locational alternatives,
The left hand column of the chart presents the client's current costs
which can be evaluated agazinst potential costs at various new locations,
In this manner, the actuzl economies of relocation can be determined,

The second chart presents a summary of non-recurring costs and
intangible benefits at each of the suggested locations, Zxpense of
;etting up operations at each point cen be cetermined from this commari-
son, Intangible factors available at each location zre evzluated in
‘accord with tne client!s desires and presented on this chart,

For most clients, this completes the work of F¥LS, In some cases,
the representative may be requested to perform some additional duties,

such as purchasing the site, but these extensions &re not pertinent
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to our current interest,

This discussion has presented an examrle of implementation within
the framework of arplicationel theory, 4As noted in the literature
review, Leonard Yaseen's contributions provided the primary source of
the procedural framework utilized in applicational theory, Mr, Yaseen's
role in develovment of FFLS procedure was also noted, Because of this
similarity, the procedures of F¥LS was selected to illustrate irmple-
mentation, The next step toward achieving the objectives of this study
is to evaluate the procedural framework utilized by manufacturers who

have selected their own plant sites,



SECTICY THZREE

PRACTICAL CONISITERATIOLNS



CHAPTZR VII
EXPIRICAL METHODOLOGY

The objective of Section Three is to report empirical observa-
tions concerning practiced locational procecdures, Chapter VII describes
empirical methodology utilized during preparation of case studies,
Chapter VIII presents the results of interviews with six industrialists,
In total, Section Three provides necessary insights for evaluation of

the primary and secondary problems under consideration in this study.

EPIRICAL LZ=THODOLOGY

There are at least two methods of obtaining practical information,
The first, and possibly the least difficult method, was to review and
interpret all available locational case studies, While convenient,
the shortcomings of this first alternative are many, Utilization of
prensred materials limits observations to available case studies, avails
only renorted information, and requires interpretation and adaptation
of materials to the task at hand, In light of these noted shortcomings,
this first alternative was determined as inadecuate for the purposes
of this study,

The second method of obtaining desired information was fo conduct
field studies, The vrimary advantage of this method stems from control
over cases studied and materials analyzed, This empirical aprroach was
deternined as the best method of obtaining information consistent with
the objectives of this study,

13
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Geo~ranhical Studvy Area

The geographical area selected for consideration was the State
of llichigan, While the total area available for consideration was
unlinited, llichizan was selected for two reasons: (1) close proximity
to industrial firms, (2) close proximity to necessary supporting in-
formation,

The nature of the twofold problem under consideration--locational
procedures and influence of hizhways--is relatively independent of
location advantages offered by any region, state, or community. The
point is emphasized that this is not a study to measure the desirability
of locating a plant in liichigan, The factors under consideration are
immaterial'to political boundzries,

Mumber Of Firms Studied

A sample size of six firms was selected for analysis, ¥Yo attemnt
was made to obtain a stat{stically representative samle of industrial
firms located in lichigan, Aneslysis of six locational vprocedures was
arbitrarily determined sufficient for the primary objective of this
study, A limit was placed at six firms in order to utilize interviews
rather than guestionnaires in obtaining desired information,

Selection Of Firms

Selection of the six industrial firms to study was made with the
co-operation of the ilichigan Economic Development Department, Xo
restrictions concerning tyve of industry, locstion of industry, or
prior location of industry was considered in selection of the firms
to study. ZEach of the firms selected had to meet the following

requirements:
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1) All shall have loczted subsecvent to 1950.

2) All shall have selected new sites distinct from the

land on which prior facilities were located.

2) ZEach of the firms selected shall have different

ownership,

Throush the assistance of one of the Economic Develonnent Cenart-
ment's industrial agents, a list of twelve potential study prosvects
was obtained, Selection was based vpon examination of firm files snd
wnon the judgment of the industrial agent, Only those firms with a
vast record of co-operation in research projects were selected, Specizl
attemot was macde to select firms of various sizes, Because ofﬁthe
consideration applied in selection of these potential firms, a list of
twelve was determined satisfactory to obtain an accevtance rate of
six firms for analysis,

In co-operation with the project advisor, the six most desirable
firms were arbitrarily selected as invitational prospects, Selection
of invitational firms was made in a manner which presents an arrzy of

different size firms,

Clzssification of Samwle

The six firms selected for analysis were classified into three
crouns for snalyticel purposes, The basis of classification was
number of nlants operated by each of the firms, Iumber of plants
operated was selected in order to provide some insight into the fre-
quency of locetional problems confronted by the verious firms, The
linits of each group are as follows:

Category Cne - Large Size Firms - 7 or more plants

Category Two - ledium Size Firms - 4 to 6 plants

Category Three - Small Size Firms - 1 to 3 plants

Zacn of the categories contains two firms,
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etho? of Contact

\

Eacn of the six firms, selected as invitational prosmects, was
sent a letter of introduction, The purpose of this letter was to
provide information concerning the objective of the study and to
solicit each firm's co-operation. Appendix B provides a cony of the
typical letter sent,

Five days after the letter had been mailed, each firm was con-
tacted by phone to obtain their participation decision, At this time,
additional information was provided as requested by the firms, ZEach
of the six firms contacted consented to co-operate in the study,

Interview Procedure

A personal interview was selected as the method of obtaining
desired information, This decision was made primarily because the tyne
of question under consideration did not readily lend to specific gues-
tion structuring, Additional advantages of using interviews are that
the interviewer can obtain the "feel" of the firm, all inférmation can
be classified on the spot, and verhaps more comnlete information can
be obtained,

The objective of each interview was to encouragze the person inter-
viewed to express himself freely concerning the loceztional procedure
utilized, and the influence of highways, ZExtreme caution was exercised
not to direct the interview by revealing any aspects of the theoretical
procedure uggﬁr comoarison, Vhile a complete conversational atmosphere
was desirable, some structuring of the interview was necessary to
insure comparative interview results,

The actusal interview utilized was structured on a stimulus-response
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pattern, ZEXach person interviewed was asxed two general questions to
guide the conversation, The first cuestion stimulated the discussion
concerning locational procedures utilized, The second question was
directed at the locational influence of hizhways, Zach question was
prefaced with a brief introduction to the reasons why the subject matter
was being considered, Additional questions were asked, as necessary,
to direct the progress of the interview, In &ll cases, these questions
were structured as & request for clarification, With the help of these
additional questions, all interviews remained channelled on the subject
under consideration,

In discussion of the highway influence, two additional specific
questions were asxed in each interview, These questions related to
the advertising potential and public relations resulting from location
in close proximity to a major highway, Appendix C presents an outline

of the interview pattern utilized,



CHAPTZR VIII
EPIRICAL CASE STUDIZES

Information obtained by way of field study is reported in this
chapter, The objective is to relate procedures which governed loca-
tion selections, MNo attempt is made to generalize upon the information
reported, 1In oéder to present interview results in an unbiased manner,
the six case studies are developed in three general parts,

Each case is introduced with a discussion of general information
regerding the firm under observation, Tata concerning the product
manufactured, size of the firm, markets served; and other items pecu-
liar to the individusl firm are reported, This introduction is intend-
ed to give the reader a "feel" for the firm end an understanding of
the events leading up to the location problem,

In the second part, the procedure utilized in site selection is
discussed, The exact procedure expressed during interviews 1s reported,
Utilization of this non-restricted approach allows the thought nrocess
of each person interviewed to be presented, Attermts to categorize
practical procedures in the framework of aprlicational theory could
result in distortion of interview results,

In the last part of each case study, a discussion is presented
of the influence attributed to highways in location selection, Answers
to specific questions regarding advantages of advertising and public
relations resulting from location near highways is revorted, These
cases are not presented to justify the applicational approach, but

78
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rather to provide some insisht concerning the relevancy of the assump-
tions made in formulation of the theory, Comparison of knowledge
gained from examination of practical procecdures is presented in Chapter
IX, The influence of hishways is considered in Chapter X,

Two shortcomings of the empirical spnroach, as used in this thesis,
warrant mention, With the exception of one case, only one person was
interviewed regarding each firm.l Use of this single interview approach
allows inclusion of the biases of the individual interviewed, To some
unmeasurable extent, this shortcoming was minimized by interviewing
the one person who was primarily responsible for selection of the site,
The untested assumption is made that this individual would be most
ant to express the viewpoints of the firm,

The second shortcoming evolves from the elansed time since the
location decision was made, Derending upon the retention abilities
of perticular individuels, &s well as the resultant success of the
decision, the factors lesding to site selection may be distorted, Two
checks were utilized to hold this second shortcominz to a minimum,
First, only firms located subseguent to 1250 were selected for observa-
tion, This reduced the s»an of time between location and observation
to a relatively short period, Second, the general validity of inter-
view results was checked azainst information obtained from the liichisan
Tconomic Development Devartment, This provided some standard by which

to evaluate interview results, In &all cases, the person interviewed

1During the interview with Firm C, two representatives of the
comnany were present,
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readily recalled the procedures used and the general information
checked with that obtained from the department, The actual amount of
intentiornal and unintentionel bias presented in the case studies re-
mains en uninovm ingredient,
Zach case study is lsbeled in reference to the firm's size cate-
gory classification, This provides the reader with some insizht regard-

inz the frequency of location problems confronted by the various firms,

PIRI A -- SLALL SIZE FIRI

The first case study is that of a small firm which owns and oper-
ates two plants, The firm manufactures delicate electronic instruments,
At the present time, the product is manually assembled, no automatic
ecuipment has been developed which can meet the necessary product
spvecifications, The firm normally experiences a high product rejection
rate whicn is attributed to human error, comronent defects, and extreme
vulnerability to dirt particles during product assembly,

All production undertaxen is on a work order recuest at specifica-
tions established by the cuétomer. The tyvoical customer manufactures
brand items whicn utilize Firm A's product as a vital commonent in
their finished product, The entire production of Firm A is sold to
an industrial market, Six-;ustomers opurchase 95§ of the firm's produc-
tion, Product shipment is normally by parcel post, An entire week'!s
production would readily fit in the trunx of an automobile,

Five years azo, this firm gtarted as a two man operation, Within
a few months, the company's product zzined market acceptance, and

additional manufacturing capacity was reguired to meet increasing orders,
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The first plant constructed was located in the hometown of the owner,
In construction of the initial plant, no consideration was given to
alternative locations,

After three years of operation, increased business volume forced
the owner to maxe a decision between establishment of 2 second shift
or expansion of facilities at a branch plant, A second shift was
utilized for a short period of time. This arrangement did not prove
satisfactory, The community within which the originsl plant was con-
structed could not provide the skxilled labor necessary to supnort a
multi-shift operation, Total povulation numbered less than 1009, 1In
addition, female labor was not availsble in this town for nicsht work,
“hile the second shift arrengement worked as a temporary measure, con-
tinued growth required expansion of facilitlies,

A branch plant was located fifty miles from the main operation,
Roth plants now employ a combined total of 150 full time employees,
The procedure snalyzed in this study is that utilized in establishment

of the branch plant,

Location Frocedure

Faced with the problem of selecting a site for a branch vlant,
the owner first looked &t the recuirements which the new rlant must
meet, Of primsry concern was a location in close proximity to the
existing plant, Initial »lans called for retention of 2ll staff and
service functions at the primary nlant, Only sssembly functions were
to be performed &t the brench vlant, Consequently, the first reouire-
ment for a new plant was location in close proximity to primary manu-

facturing facilities,

o
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Because of a backlog of customer orders, the owner decided to
look for a plant which was available for immedi=zte nossession. This
would hold to a minimum the lag prior to initial production,

The remainder of the location specifications were based upon labor
requirements, The owner felt that location in an area vpopulated with
people of Dutch origin would encourage cleanliness in daily work aress,
As noted earlier, dirt control is a critical factor in product assembly,
Availability of female labor, at wage rates comparable with those paid
et the main plant, was a prime prerequisite, Based upon these speci-
fications, the owner began the search for a site,

’The search area was strictly defined on the above snecifications,
The owner requestéd the iiichigan Economic Development Tepartment to
locate an available plent within the area outlined, Five plants located
in various commnities were considered, Zach of these vlants lacked
the necesscary reguirements, so all were rejected, During evalustion
of one sugcested location, the community concerned became extremely
interested in obtaining the branch plant,

This community offered to supervise construction of & new rlant,
and provided a satisfactory site uzon which the »lant could be built,
All of the basic recuirements were availeble in the town; so, the owner
tentatively accepted, Prior to finel selection, all personnel which
were to relocate at the branch plant made a trip to the community to
evaluate the living conditions, Discussion of the community with thece
emmlorees convinced the owner thet his tentative decision was satis-

factory, and final commitments were nade,
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Fi-hway Influence

The owner of ™rm A placed little emxmhasis uvon the influence of
hizshways in selecting his plant site, Althouzh the location of the
new wlant is on a major hizhway, this was not & prime locational
recuirement, He indicated adecuate roads were necessary to transfer
workers, but other then satisfying transfer reguirements, hishways
contributed little to over-zll locational snecifications, Potential
advertising that could result from locztion in close proximity to =
highway vwas not considered, In discussion of the zdvertising influence,
the ovner felt it would benefit his particular firm very little, Yo
definite opinion was provided regarding community prestige resulting
from locztion on a well traveled road, In selection of the final site,

the highway factor had not been considered,

PIRI B -= SUALL SIZE FIRM

The second small firm studied owned a total of three nlants, Two
of thé nlants have been in operation for a number of yesrs; the third
plant is currently under construction, "hile smell in terms of nurber
of vlants, this cormpany is considered as relatively large in the indus-
try., Tne new rlant under construction will emnloy 200 neople when
comnleted,

The product manufactured is & besic ingredient in construction
work, Custonmers vary from industrial firms to individual consumers,
A1l customers purchase the finished product from retzil stores or build-
ing supnly companies, The market served is smell in geograrhicel ares,

but hes a very hich vopulation density per scuare mile, Within the
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market, szles are made to a variety of different customers,

Heavy weights of both raw materials and finished vproducts has
stimilated firms in this industry to locate in close proximity to
markets and raw materials, 4an idezl site is traditionally one which
provicdes raw mzterials and is close to the marxet served, The industry
vattern has been to select a location near the market, if a site offer-
ing mutual benefits of both raw material and market oroximity czn not
be obtained., In cases where the market is selected over raw materials,
normally a deep weter harbor is reauired, This allows the raw materials
to be shipned bty cheap water trensnortation,

The procedure analyzed in this case study is the one utilized by
the firm in selecting the location for its plant now under construction,
None of the present manufacturing capacity will be transferred to the
new plant, The new plant, when comnleted, will represent a major

expension for the firm,

Location Procedure

In consideration of where the new plant should be located, the
market to be tapped was given primary consideration, A comvlete enalysis
of potential markets was undertaken, This analysis provided several
satisfactory markets, one of which was selected for penetration, By
evaluation of transportetion costs, the company determined that the
sugcested geographiczl area would allow economical operations, Within
this area, a search was undertsken for a site which provided adequate
raw materials, The search area contained severzl deep water vorts
which could be utilized for shipment of raw materials, if adecuate

natural resources were not loceted, Specifications were also established
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regarding the size of the site needed for the new plant,

Search of the market area revealed four sites which offered some
of the raw materials necessary for production, At this point, all
four sites were evaluated in terms of specific transfer and process
costs, The expense of extraction, transportation of additional required
raw materials, and transportation of finished products to the market
was charted for each site, Two of the potential sites appezred desir-
able, Options were exercised on these sites in order to determine if
the raw materials available could meet production specifications.,
Extensive analysis was undertsken regarding the composition of avail-
able raw materials, Analysis pointed out that both sites were satis-
factory, but that one site was superior to the other,

A tentative decision was made to purchase the superior site, if
all other specifications could be met by location at this geographical
point, Costs of transportation were again eanalyzed for the site under
consideration, At this point, intangible factors were considered for
the first time in the location analysis, RBecause of the potential
economy of operation that could be realized at this site, the firm had
almost definitely decided to locate prior to examining intengible con-
siderations, Nevertheless, a detailed examination was undertsken to
point out if location at the proposed site would be detrimental to the
firm's development, Analysis was aimed at pointing out potential un-
desirable features that could result from construction in this area,
This investization pointed out that the firm would be compatible with
the community,

As a result of the investigation conducted, the site was determined
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to be a satisfactory location for the new nlant, An area of over 1009
acres was purchesed for the new tlant,

Hichway Influence

In selection of the finsl site, location in close proximity to a
major highway was considered a primary nrerequisite, The firm esti-
mated that 75% of its finished product would be shipped to the market
via truck, The site purchased is bounded on one sice by a major high-
way. The person interviewed stated that no consideration had been
given to advantages gained by locating adjacent to the highway,

Benefits of advertising and potentizl public relations were given no
consideration in deciding where on the site the plant would be construct-
ed, This lacx of consideration is supported by the fact that the actual
plant will be 3/& of a mile from the major highway and not visible to
/ﬁpassing traffic, No opinion was voiced concerning benefits of adver-

tising or potential community prestige that could have resulted from

construction sdjacent to the hizhway,

FIR{ C -~ EDIU. SIZE FIR

Firm C has participated in two recent plant locations, One plant
represents an expansion of facilities, The other plant was constructed
to modernize operations at an outdated rlant, In total, five plants
are owned and operated by the corporstion,

The products manufactured are all in the electronics field, Firm
C's finished product is a vital component of a variety of different
products sold to industrial and consumer markets, The product is

vurchased by customers located in extremely different geographical
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areas, !Najor customers are appliance firms, vower equipment manufac-
turers, and the government,

Each of the recent location problems confronted present interest-
ing exammles of utilizing a practical location procedure, Transportation
was the critical factor in location of the expansion construction,
Location on major transportation routes was selected in order to reduce
tire, and costs of shipoing the finished product to the customer, The
entire operation of this new plant consists of assembly of the finished
product, No basic fabrication is conducted at this location., The
locaetion selected is a considerable distance from the firm's primery
fabrication operations, This decision has resulted in a strange parsdox.
Raw materials pass in close proximity to the assembly plant enroute to
the fabrication facilities, Basic components of the finished product
are then shipped back to the new assembly plant, Analysis pointed out
that shipment of products in the above manner would result in more
economical delivered-to-customer costs for the firm,

Construction of the modernization facilities was underteken in the
same cormrmunity in which the old plant was located., After considering
several different locations, the decision was made to construct in the
same community primarily because of aveilability of trained labor, OFf
particular interest is the fact that the modernization construction
was completed after the construction of the new assembly plant, During
the interview, mention was made that location in close proximity to
the assembly plant would have reduced transportation costs, In consider-
ation of all pertinent factors, the trained labor force &available offset

the advantages that could be realized at other locations,
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The location procedure analyzed in this study is the over-all
process utilized in selection of sites for both plants, The remzinder
of the case study will not relate to either specific location problem,

Location Procedure

The first step completed by Firm C, in the selection of a new
plant location, is to obtain a clear understanding of how the new plant
will fit into the over-all manufacturing plan, Firm C finds that,
with a clear idea ;f the basic requirements, determination of critical
factors is not too difficult, Knowledge of the raw materizls utilized
and the markets served points out what areas will provide adequate
location, With this information, selection of a search area is simply
a matter of matching possitilities with over-all requirements, For
Firm C, the area of potential location is easily defined., Prior to
meking a field search, the area is evaluated regarding transportation
costs that will result from location at different specific sections of
the search area, 3By this evaluation, some sections can be given prior-
ity in sctual search, and the limits of the potential area can te
closely defined, Detailed specifications are determined regarding the
physical characteristics necessary for the plant, Labor requirements
are clearly defined prior to evaluation of various locations, The
decision to construct or purchase an existing plant is never determined
until field investization has taken place,

Within the potential location area, communities which appear to
offer the necessary recuirements are evaluated, General information
is obtained about the community regarding size, exact location, and

reputation, A surprising amount of information is obtained st business
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meetings, conferences, and from news relezses that concern the community,
If the city appears to have the necessary reguirements, a representa-
tive of the firm is sent out to investigate the community informally,

Firm C usually begins this evaluation by asking cguestions about
the town in local barber shops, restaurants, and other places where
the citizens gather, If the community appears desirable, the next
steo 1s to ascertain if the community has an officizl industrial repre-
sentative, This representative may provide the facts which Firm C
wants; so, no attempt is made to disguise the firm's interest, At
this point, the desirability of the community can normally be determined,
If all recuirements can be met, the investigation is cerried to local
manufacturing firms, Discussion with local manufacturers usually com-
pletes the picture for the representative of Firm C, Ko formal check
list is utilized, but the investigator has adequate knowledge of all
necessary factors, The desirability of locating in a community is
always determined prior to selection of a specific plant or site,

If the community appears desirable, available plants are visited,
and potential sites for construction are considered, Where construc-
tion of a plant is determined necessary, the firm requires that the
community provide a "free" site. Finding a free site has not been
difficult, Selection of an adequate site completes the search,

Of interest is the fact that no psrticular attempt is made to
match alternative communities, In the process of investization, if
the first commnity analyzed czn satisfy the specifications of the firm,

it is selected for location,
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Highway Influence

Location on z highway is one requirement the potential site must
meet, While rail is used to transport raw mzterials, trucking is the
major method of moving fabricated parts and the finished product,

For potential use, rail facilities are required at all plant locations,
At present, these faclilities are not utilized at the assembly plant,

In reference to the advertising question, the executive interviewed
replied that it was immasterial in site selection, His firm, serving
an industrial market, would benefit very little from potential adver-
tising, No consideration was given to resultant public relations
received from highway proximity, The opinion was expressed that the
locsl population will find you regardless of where you are located,
and will measure the desirability of employment from labor relations
and working conditions, rather than aspnearance, Location on a back

road is satisfactory if it can meet all transvortation requirements,

FIRL D -- LEDIUM SIZE FIRM

Established shortly after 1210, this company has experienced
steady growth at a moderate rate. lianufacturing capacity has slowly
increased since the company was formed, At the present time, five
plants are owned and operated by the firm,

The products manufactured by Firm D are primarily utilized for
the packsging of its customer's products, Firm D sells to & number of
different customers, With the exception of a few standard items,
products are manufactured to the customer'!s specifications, At the

present time, over 1000 people are erployed,
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The five cormpany plants are decentrazlized over a large geogravhical
area, Zach plant serves markets wnich are in close proximity to the
plant, 3Both the weizht of the raw materizl and the finished product
require that transportation costs be held to a minimum,

Normal expansion &t one of Firm I's major plants recuired thsat
management give consideration to increesing production facilities,
At the present location, the firm did not have room to expand in a
satisfactory manner, The declsion was mede to separate the finishing
operations from the basic manufacturing nrocess, The vlan czlled for
the basic manufacturing process to remain a2t the primary plant,with
finishing and assembly to be transferred to the new nlant, The pro-
cedure analyzed in this study is the one that was utilized in estab-
lishment of the branch plant,

Location Procedure

Fifm D's managenment made the besic decision to purchase an existing
plant if possible, Establishing the specifications for the new nlant
was relatively easy, The semi-finished onrocuct would be shipred by
truck to the finishing plant, This required that the new plant be
located in close proximity to current overations. The finishing plant
would serve the same market that was currently being served by the
prirary plant, Therefore, sny movement away from current operations
should be in the direction of current and potential merkets, Finish-
ing overations required that the new vlant must have cornsidersble floor
space, In order to efficiently house the assembly process, a long narrow

plant was required,

A few unsuccessful atterpts were made to locate an existing vlant
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which could meet the firm's specifications, One of the firm's execu-
tives, returning from a business trip, noted a vacant plant when
driving through a small town about fifty miles from the »rimary onera-
tion. A cursory examination was made on the spot, The plant appeared
to conform to the necessary snecifications,

At a later date, a more detailed evaluvation was made of this
community end the available plant, The climate of the town apneared
satisfactory. A necessary work force of 150 people could be obtained
at desirable wage rates, Zxamination of the plant indicated thsat
minor modifications would render the plant suitable for the finishing
and assenbly operations, All necessary utilities were available, The
location apgeared satisfactory in reference to market proximity, ZBased
on the results of this analysis, a 90 dey ontion was obtained on the
plant, This provided adeguate time for completion of a detailed merket
survey,

A survey was completed to measure the desirability of the new
plant in reference to present and potential markets, The proposed
location proved to be extremely desirable, Good transportation facil-
ities were available to all markets, Based upon the findings of the
market survey and the initial community-plant evaluation, the plant
was purchased, Firm D toox extreme caution not to reveal its identity
until the purchase agreement was signed,

Hicshway Influence

The new finishing and assembly plant is located on a major hishway,
A direct route to the primary manufacturing overation facilitates

movenent of semi-finished products., All finished products are shioced
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to customers via truck, One of the major advantages of the new loca-
tion is a network of roads which orovides ready access to the major
markets,
In selection of a plant, no consideration was given to inéreased
advertising or beneficial community relations that could result from
location in close proximity to a major highway, No opinion was voiced

concerning these potentizl benefits,

FIZll E -~ LARGE SIZE FIRX

The first large firm studied is one of the largest corporations
in the United States, The basic product of Firm E is one line of
automobiles sold on the American market,

Corporation X has a staff department which is responsible for
selecting the specific site at which new plants will be located, This
department has participated in the location of 33 major plants, in all
parts of the United States, within the last 15 years, In total,
38,000,000 square feet of floor space has been added since the end of
World War II,

Firm E treats the location of each vlant as strictly a custom
operation, This is necessary in order to assure proper consideration
of 211 facets peculiar to each particular plant, Yet, in the selection
of each location, there are basic principles wnich are followed in
selecting the specific location, These principles serve as a guide
to determine which department is resvonsible for each sten in the
selection procedure, The location procedure analyzed in this study

represents the general location principles followed by the firm,
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In order to explain the location procedure utilized by Firn E,
a brief review of corporate organization is necessary, Corporation X
is completely decentralized with respect to onerations, The firm has
more than 15 operating divisions, The operating divisions utilize two
basic tynes of plants--automotive assembly and basic menufacturing,
Each operating division is an autonomous profit center charged with
the responsibility of making sure their vlants are correctly located
and have the capacity to produce the scheduled amount of goods,

The trend of plant location within the firm has varied for the
two basic typmes of nlants, Automotlve assembly plants are typically
loczted in close proximity to the market served, ZIxnerience has nroven
that parts can be shipped long distances at cheaper rates than assembled
automobiles, The trend for basic manufacturing plants has been to
locate in close proximity to the source of raw materials,

Locztion Procedure

The first step in the locztion procedure is tsxen long before the
actual‘planning of any svecific plant, Corporation economists have
made careful studies of the economic and population trends of the
United States, Based on the conclusions of this anszlysis, forecasts
have been made of the sutomotive's industry trend, as well as Firm E's
trend within this industry, The Sales Pepartment utilizes these
forecasts to determine whet tyve of units will be sold, how many of
each type, and in what pvart of the country they will be sold, This
information is then provided to the operating divisions,

Each division evaluates its manufacturing facilities in refer-

ence to the unit forecast provided by the Sales Devartment, If they
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do not heve tne facilities to produce the required units, it is their
responsibility to reguest approval to construct edditional plants,
Plans are formulated regarding the size of olant needed, the general
location, and the date the nlant should be cormleted, Prior to con-
struction, finsl authorization to spend the money must be obtained,

In order to provide a dollar estimate for the recuired facilities,
specifications are forwarded to the llanufacturing Facilities and Plant
Engineering Departments, These two departments develoo a »nroject anpro-
priation request for the consideration of the Eoard of Directors, If
this request is approved, the search for an eppronriate site begins,
From this point on, the procedure of locating the plant is carried out
by numerous departments, under the general guidance of the Staff Te-
partment responsible for selecting the specific site,

The first task in site selection is to pin-point the nlaces in
the general search area that will provide minimun transportation costs,
This analysis provides a list of preferred ereas which are examined in
detail, Requests for potential sites are then sent out to industrial
development representatives of utility and railroad cormanies operzting
in the preferred areas, General site specifications are included with
these initial requests, The tyrical site desired contains approximately
200 acres of land, about 400D feet by 2500 feet, with a four lane high-
way on one side, and a mainline railrozd on the other, The minimum
size community acceptable is one with a population of 50,000, liost of
the sites offered can be eliminated without field examination, Company
files are checked in detail for all information regardinz potential

sites and their respective communities, By a process of elimination,
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all potential sites can usually be reduced to about five possibilities,
These sites are selected for field examination,

Detailed field surveys are made concerning all sites remaining
in the selection picture, Analysis is made of the community structure,
both tangitle and intangible, All costs of acquisition, set-up, and
operation are charted for each site, A complete evaluation is made
of the labor climate, In short, a most comprehensive analysis is com-
pleted for each site,

The results of these detsiled surveys are then nlaced on a large
chart for purposes of comparison, Quite often, alnost equal dollar
evaluations are determined at each site, If this is the case, the
final selection is based on the results of intangible factor analysis,
The cheapest site is not always the best; so, considerable attention
is given to all aspects of each investigation, On the basis of the
facts present, one site is selected and recommended fof purchase, If
the site selected is aprroved, the plant location problem is comnlete,
At this time, the identity of the firm is revealed for the first tine
to the residents of the community selected,

Eishway Influence

In the words of the executive interviewed, the influence of hizh-
ways is becoming "bigger and bigger.," As noted earlier, the typical
site selected by this firm reguires a four lane highway on one of the
long sides of the site, If possible, the firm also desires to have
secondary roads located at each end of the site, One major plant was
located at a specific site because a promise was made to construct a

major intersection at the corner of the lot, which would provide



exceptionally sood access to the »nlant,

The advertising potential of locating in close proximity to a
major highway was considered as one of the reasons for the prerecuisite
of a four lane highway, Considerable doubt was expressed concerning
the direct value of such advertising, Indirectly, the firm feels their
product image is increassed by such locations,

Likxewise, the public relations aspect of highway location is
considered in determining the site specifications, WVhile the firm does
not feel that such locations develop the attitude among the public of
a good place to work, they do feel that over-all public relations are

increased by construction of desirable plants,

FIR. F -- LARGE SIZ= FIRM

The second large firm studied is an example of a relocation that
was stimulated by forces of expansion, modernization, and decentraliza-
tion, Faced with the need for modernization, Firm F decided to expand
facilities utilized for the production of a relatively new product.
Coupled with this decision to expand was the influence of a new manage-
ment policy, placing emphasis upon decentralization of manufacturing
facilities, As the first step in imnplementing this policy, the decision
was made to seek a location that was geogrenhically separate from
existing facilities,

Firm F manufactures a series of products which are basic components
in the products of a number of different industries, With the exception
of a few replacement parts, all production is sold to an industrizl

market, The largest group of customers is the automctive industry,
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In total, 12 vlants are owned &nd operated by Firm F,

The plant relocation, studied in this case, specializes in the
production of one product, This product has gained market accentance
rapidly, Increased production has made this item one of the major
product lines of Firm F, This particular product is almost totally
gold to the automotive industry, Other manufacturers of transportation
equioment do use the product, but thelr orders represent a small percent
of total production, As a result of the concentration of the automotive
industry in a few states, over 90% of this product line is sold in a
small geographical area, Production is normally undertzken on a work
order request, Although the basic product performs the same function
for all customers, modifications are needed for each type of vehicle,
Location Procedure

The area in which the new plant was to be located was easily
determined, Transportation costs reguired that the new location be in
close proximity to the major market served, Based upon this require-
ment, & search area was outlined, This area included parts of three
different states, In consideration of whether to construct a nlant
or purchase an available plant, management initially decided to search
for a constructed plant,

The specifications which the new plant must meet were established
in detail, ZExperience obtained from production of the new product
provided a good estimate of what additional ecuipment would be recuired,
Floor space needed for initial production was estimated, TForecasts
of expected growth were analyzed in order to determine additional land

that must be provided for normal expansion,
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Several pieces of large electrovlating equipment, programed for
use in the new vlant, required an abundance of power at the site select-
ed, Labor was also considered in terms of the initial specifications,
Firm F has consistently attempted to attain cordial and co-operaztive
employee-employer relations, 'While conscious of the effort necessary
to develop this relationship, location in an area vith a desirable
lsbor record was a prime prerequisite, Based on these specifications,
the search for an adequate site was underteken,

In an effort to locate an available plant, all attention was
focused upon comrmnities which offered manufazcturing facilities,
urerous vlants were analyzed, but none met the necessary svecifica-
tions, The normsl procedure of analysis was to look at the plant first,
If the plant appeared satisfactory, the community was given cursory
examination, If the results of both of these brief evaluations apnear-
ed promising, additional investigation was to be underteken, This
additionzl investiszation proved unnecessary, Only one plant appeared
at all desirable; other factors ruled out »nurchase,

Disappointed in an attempt to purchase facilities, the decision
was made to construct a new plant, The desired type of building was
desizned, The plans outlined the needs of initial production facilities
as well s potential methods for expansion, This new nlant was designed
so expansion construction could be underteken without work stoonages,
Based won analysis of building vlans, exact specifications for the
site were determined, "nen sll of the new svecificztions had been
ascertzined, field investization was once more undertaken,

Field sezrch now assumed a different complexion, Commmunities
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which appeared to offer the basic requirements were selected for field
examination, This required that some cormmunities, earlier by-vpassed,
had to be given additional consideration,

The first step in evalustion of a potential community was to
consider the sites which would fulfill the necessary requirements,
If a site was available, and the town appeared desirable, a detziled
evaluation was undertaken, The community was measured in terms of
available facilities and costs of operation, As noted earlier, vower
facilities and labor climate were afforded careful attention, Local
tax structure was given detailed consideration, In addition to check-
ing each community for tangible requirements, consideration was given
to other benefits, Such factors as school systems, churches, police
protection, fire fighting facilities, and living conditions were analyzed,

Field analysis pointed out several cormunities that provided the
necessary requirements in varying degrees, Location in any one vould
have allowed economical operastions, but the decision was macde to con-
tinue sezrch for a better location, After evaluztion of more notential
locations, an extremely desirable community was discovered, No attempt
was made to directly cormpare this location with the others evaluated,
Based upon experience accurnilated during the total field analysis,
selection of this community was almost automatic,

Eiochway Influence

Firm F placed substantial weizht on the hishway facilities avail-
sble in each community, In evzluation of various sites, only those
which had ready access to at lezst one major hishwey were considered,

All shivment to and from the new rlant utilizes trucking facilities,
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Similar to the assembly plant located by Firm C, Firm F's new plant
has rail facilities avsilable which are not presently used, The
executive interviewed stated this was only smart business--future
developments may maxe rail transvortation the primary means of dis-
tribution,

Firm F did not consider the benefits of potential advertising
when selecting their site, During discussion that followed the adver-
tising question, the executive interviewed expressed the opinion that
this is not influential to firms selling to en industrial market,

Consideration was given to community prestige in determiningz the
way construction would be undertzken on the selected site, The plant
was well landscaped and parking lots were placed close to erployee
entrances, This increased the attractiveness of the new vlant, TFirm
F @id not feel location had to be on a major highway to achieve accen-
tance &s a good neighbor, As a matter of fact, Firm F's new plant
faces on a secondary road, l/u of a mile from the nearest major high-

way,
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CEAPTER IX

COLPARISOY OF THZORETICAL AND PEACTICED
PLAYT LOCATION PRCCZDURES

The objective of Chapter IX is to measure the extent to which
practical location practice reflects aprnlicational theory, The com-
parison made in this chapter represents the primary concern of this
thesis, The central problem restated is as follows:

To what extent are susgested theoretical procedures of

plant location utilized by businessmen in selection of

their plant sites?

Section Two presented location theory in nrocedural persnective
for use in comparative analysis, Applicational theory was defined as
a fremework for considering location problems, This framework consists
of two procedural steps that can te utilized to guide executive deci-
sion making,

The first procedural step suggested is general delineation,
During general celineation, managemeht makes a microscopic self-analysis
of current and projected manufacturing operations regarding three cate-
gories of influential factors: (1) cost, (2) competitive, (3) intangible,
From this analysis, the factors which will be most critical in any parti-
cular location problem can be determined, 3Based upon this enalysis,
general specifications are formuleted, These specifications guice the
remnainder of the deductive »rocess of site selection,

The second vprocedural step is specific delineation, Specific
delineation consists of three additional stevs necessary to reduce the

103
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geocraphical area of concern to a specific site, Location snecifica-
tions are used to evaluate alternative regions, communities, and sites,

Section Three presented six emrirical case studies, In considera-
tion of these cases, emphasis was nlaced upon the reported nrocedures
of location, TFor Firms C and E, the generzl location procedure was
noted, In ell other cases, the procedure utilized for selection of a
specific plant was elaborated, No attermpt was made to generalize uvon
the information reported, Observations were presented in a general,
but consistent, format rather than in the framework of applicational
theory.

This chapter generclizes unon observations made during emnirical
study., First, generalizations are presented in reference to the pro-
cedurel steps of spvlicationzl theory, This will provide insights
concerning practical utilization of the suggested procedural stems,
Second, conclusions ere mede concerning comparison of over-all theo-
retical and practical procedures, This provides some insi-ht concern-
ing the relevancy of application theory,

GZERALIZATIONS CONI'CEPXNING PROCEDURAL STEPS
OF APPLICATICHAL THZORY

Senerel Telineation

1, The extent to which location specifications were established
varied among firms studied, Each firm did formulate some specifica-
tions prior to conducting a field search,

2. Specifications for location contained veried details regarding
reqguirements which the specific site must meet, ¥irms B, E and ¥

established the most detailed reguirements,
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3. ©Only one firm, corvoration E, conducted an evaluvation in
proportion to that suggested in epplicationsl theory,

4., Pre-search analysis undertaken bty 211 firms was sufficient
to establish the generzl area in which the new plant should be located,

5. None of the firms studied made a detailed cost analysis of
their overations prior to relocation, Neglect to consider this phase
of analysis may be the resmult of the expansion characteristics of
firms studied.

6. Each firnm expressed little difficulty in determining factors
critical to their location problem, This may indicate that a detailed
anelysis of all factors is not necessary in location, or possibly that
secondary location factors were neglected in establishing location
specifications,

7. In all cases, one group of factors apreared most critical in
formulation of srecifications, With the exception of Firm A, these
factors concerned some aspect of transvortation costs,

8. In forrulation of specifications to guide site selection,
primary emphasis was placed upon the influence of cost and competitive
factors, Cost factors were considered in detail by all firms except
Firm A, Competitive factors were noted by all firms, Conseaquently,
no plant was located on purely a least-cost enelysis,

9, Only two firms gave detziled consideration to intangible
factors during the general delineation staze of location procedure:
Tirms A end E,

10, EFEach firm rigidly maintzined its pre-searcn specifications

as guides throughout the remsinder of the location procedure, The only
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excevtions to this ruvle were noted when Firms A and F could not locate
satisfactory plants, This provides some insight regerding the vslue
of detailed analysis of objectives and recuirements,

11, In establishment of location specifications, only Firms C
and D gave detailed attention to their potential growth recuirements,
12, Yo relationship is observed concerning the frecuency of plant
location problems confronted by firms, and the extensiveness of the
pre-search evaluation completed, At least one firm in each size cate-
gory conducted a somewhat detaziled analysis,

Svecific_Telinestion--Pesional

1., Selection of the general region for plant location received
the least amount of direct attention in the location process,

2, YNone of the firms studied conducted field investigation in
more than one general region for any specific plant., Consequently,
the rezional cost comperisons suggzested in aprlicational theory were
not utilized,

3. Specifications resulting from pre-search evaluation were
sufficient to reduce location possibilities to one relatively smsall
geographical area, This may indicate that the search area for most
firms is strictly dictated by the critical factors of location,

L, All firms did outline a specific search area prior to conduct-
ing field investigation,

5. Only Firm £ suggested that more than one region would be
considered for the location of a specific plant,

6., Only Firms C and E attempted to isolate smzller preferred

location areas within the larger search area prior to field investization,
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7. No relationship is observed concerning the frequency of plant
location problems confronted by firms, and the geographical area con-
sidered, Firm E's proceduvre indicates that firms servinz a national
market may consider substantially larger areas when selecting locations,

Svecific Telireation--Commrnity and Site

1, The point, in the selection process where community and
site analysis is completed, varies substantizlly among firms, Conse-
cuently, generalizations concerning community and site delineation
steps are considered simultaneously,

2, All firms made intensive community and site studies prior
to selecting locations,

3., The extent of analysis underteken varied among firms, but
no relationship is observed between frequency of location problems and
intensity of evaluations,

4, All but one firm felt it was necessary to locate satisfactory
sites prior to evaluating communities, Firm C z2lone felt it was neces-
sary to select a community prior to searching for a site,

. The number of different communities and sites anslyzed veried
extensively among firms, Firms B and E reouired that some alternative
locations be given consideration, Those firms searching for reedy
constructed plants only evaluated communities offering the necessary
facilities, For examvle, Firm B evaluated only one community, Those
firms which recuvired a svecific type of site evaluated only those
commnities offering potential locations, Only Firm E recuired thet
all communities with satisfactory sites receive commlete evaluation,

6. Four firms completed field analysis prior to selecting a
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site, Two firms, B and D, optioned property vrior to completing com-
munity analysis,

7. All firms, in making initial community evaluations, placed
primary emphasis unon the availability of facilities and the cost of
operation,

8, The detail of site and community cost analyses varied among
firms, Firm A only considered costs of accuisition &nd labor, TFirm
E considered complete costs of accuisition, set-up, transvortation,
and operation,

9, All firms considered some intangible aspects of potential
communities prior to final site selection, Firms A and E were the
only firms which had established definite requirements prior to the
evaluation of specific communities,

10, Zmphasis placed upon intangible fzctors varied among firms,
All firms agreed that a comrunity would be rejected if it proved un-
desirable, Once again, only Firms A snd E had quselified what speci-
ficzlly was an undesirable community.
CONCLUSICKNS REGARDING CO.PARABILITY CF THECRETICAL
AND PRACTICAL PLANT LOCATION PROCEZDURES

1, All firms studied corpleted each of the four procedural ste»s
of aprlicational theory suggesting the basic relevancy of the applica-
tional approach,

2. The general delineation stage of applicational theory presents
a broad framework for determining factors relevant to all tyves of
location problems, ZXach of the firms observed esteblished locational

specifications based upon particular principles sugcested in applica-
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tional theory, Only one firm made an evaluation in proportion to
that succested, Investigation points out that firms tend to emphasize
the influence of cost and competitive factors when forming svecifica-
tions, while generally neglecting the influence of intangible factors
when forming specifications, This points out a basic inconsistency in
the practicel procedures observed, All firms considered intangible
factors prior to final site selection, and indicated they would reject
a site that did not fit their "vague" intangible recuirements, GCen-
erzlly neglected was the initial cost analysis of present facilities
sugcested in theory, Specifications were formulated without the bene-
fit of this analysis, In conclusion, comparison points out that the
general delineation phase of eprlicational theory presents a relevant
frsmework for considering customized location problems,

3. The specific delineation phase of applicational theory nre-
sents a framework for guiding the deduvctive process of selecting a
specific site, ZXach of the steps suggested in this stage of applica-
tionsl theory wes completed by all firms studied, ZEach firm defined
a2 search area, evaluated one or more communities, and znalyzed one or
more sites, The extent of evaluation completed at each stage and the
pattern of analysis varied among firms, Observation of case studies
sucgests that the specific delineation phese of applicational theory
presents a framework that is too rigid for customized location prob-
lens, The concents of analysis for each stage are valid, but the
succested order of evaluation is not adaptive to the problems of various
firms, As noted earlier, only one firm evaluated comrunities prior to

studying available sites, The applicational approsch should be modified
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to make community and site evaluations co-extensive, The nultirnle
analysis assumptions of theory are relevant, but not extensively used,
"This is to say that various regions, communities, and sites may be
analyzed simultaneously, but this is not necessary for successful
s;I;tion of a location problem, In conclusion, the specific delinea-
tion phase of applicational theory is relevant in concept, Modifice-
tions noted above should be considered regarding the order of the pro-
cedural approach,

4, Based upon analysis of practical location procedures, with
due consideration for the rigidity noted above, applicational theory
is determined to be a relevent zuide to the solution of plant location
problems, While no particular procedure studied was ascomplete as the
suggested theoretical approach, practical procedures did follow the
conceptual framework suggested in theory, All prasctical procedures
utilized concepts relevant in applicational theory, In accord with
the data presented throughout this thesis, apvlicational theory is

tentatively considered as a practical and relevant guide for executive

decision maxing,

SUGGESTICGS ¥COR FUTURE IXQUIRY
Suggestions for continued inquiry flow freely from a study which
attermts to present a broad coverage of a detailed field, From the
viewpoint of the author, some of the most signifiéant and relevant
sugcestions are presented below, Investigzation in the field of plant
location has revealed areas which apvear to need additional understsnd-
ing, Emirical inquiry concerning these suggestions will expand plant

location knowledge currently available,
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Succested Areas for Additional Study

1, As indicated earlier, transportation anpeared to nlay a promi-
nent role in five of the six cases analyzed, Assuming that this influ-
ence is universal, additional understanding of the irplications of
this broad field anrears paramount to understanding successful location,
For examnle, the railroad sites required, but not used, by Firms C and
F are particularly interesting. Undoubtedly, from the viewpoint of
vpotential expansion, this is a sound decision, Investigzation into the
bergaining power with trucking companies resulting from the availability
of rail as a distribution alternative may be interesting and beneficial,

2, The influence of labor organization upon location vnresents
an area for additional understanding, Assumptions concerning the
undesirable influence of labor unions are readily exnressed in location
litersture, As pointed out in development of applicationsal theory,
some benefits can be realized by a hizh degree of labor organization,
Additional information concerning lszbor influence upon location is
needed in order to ascertain what relevancy supvorts these assumptions,

3. Detziled investigation of the influence of taxation upon in-
dvstrisl location is needed, As pointed out durinz theoretical con-
siderations, this influence appnears to be secondary. This generaliza-
tion was supnorted by the few case studies analyzed, Current pélitical
debate is not consistent with these generalizations, For advancement
of locationzl knowledce, complete immlications of tax influence should
be ascertsined,

4, %hile no relationshin was observed concerning frecuency of

location problens confronted and intensity of investigation, a slight
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relationship was observed regarding volume of business and intensity,
Additional inquiry concerning intensity of investigation undertaken by
firms enjoying different volumes of business might provide insights
to understanding protlems of location,

5. During investigation of firms studied, the secrecy element
in location problems was handled differently, Firm C felt no pressure
to conceal their interest in a particular site, Firms D, E, znd F
were cautious to maintzin maximum security concerning intentions,
Investigztion concerning the implications of premature announcement
would helv to clascsify the relevancy of maintaining maximum security,

6, Three firms studied mentioned the irplications of locating
in a community which had been previously "black-bzlled" by a firm,

The genersl oniniorn was that these communities should be avoided at
any exnense, Two firms actually by-nzssed satisfactory sites because
of this factor, Additional investization of the validity of these
assumtions appears relevant for the affected community as well as for
firms passingz up locations desirable from all other aspects,

7. The demands of sone firms that communities should vrovide
inducemnents for location opens ur an interesting area for considere-
tion, Observations pointed out that this demand varied according to
two factors--size of firm and type of industry, Large volume firms
apsear reluctant to accept this type of inducement, Industries which
extract little from the community in terms of potential purchasing
power, but which provide additional purchasing power in the form of
industrial nayrolls anmnesr to demand more inducements from the community,

One such inducement noted in the studies commleted was tre demend for
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free sites on the part of some firms, 4n interesting observation is
that these sites were only granted in smaller communities, Investi-
gation into &ll implications of community inducerments aprears teneficial
in determining the desirability of such gifts,

ETvolution of Apnlicationsl Theory

This thesis has attempted to present an &pproach to location from
the perspective of the individual firm, The framework sugzested ap-
pears relevent; but, at best, the potenti:zl of an applicational theory
has merelv been surfaced, In this section, the author has teken the
liverty to idealize the optimum development of en anvlicational anprosach,
The relevancy of comnlete attainment of this idesl is left for the
individual rezder to evaluate, Idealization is based on the assummtion
that competition in the American economy will continue to grow, The
future executive is viewed as facing location problems more frequently,
with less time for evaluation, and more need for verfection,

Additional investigstion regerding critical locetion factors is
the first prerequisite to extention of applicationzl theory., The
broad concepts presented in this thesis must te developed in detail,
Only by corpiete elaboration of all factors considered, during general
delineation, will the knowledge necessary for establishment of sound
specifications be obtained, Suggested are more detailed investigations
of distorting influences in least-cost anezlysis, The concepts of
competitive and intengible influences must be exnanded to provide
insicht into the forces at work, Provided this more detailed body of
knowledge, an executive will be better zble to isolate the factors

critical to his specific location problem,
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Additional emnirical incuiry is necessary to provide more insights
concerning the procedural aspects of applicationz)l theory., The rele-
vancy of the applicational apnroach stems from the practical orienta-
tion of theoretical concents, Only if an executive can readily see a
guide for implementation will a detailed knowledze of criticel factors
be of benefit,

Assuming attainment of the expansions noted above, the next step
in achievement of ontimum application theory is to devert from general
concevts toward the development of methods of analysis, The practical-
ity of aovplicational theory will expand as the executive is vprovided
means for evaluating critical factors at ezch step of delineation,

This develovoment should first teke the format of general tools for
implementation, such as check-lists for determining critical factors,
Each sugcested check-list must be tested and evaluated, At this voint,
theoretical develonment by emmirical inquiry must be supnlemented and
nossibly replaced with experimentztion, When methods of analysis are
attained, the executive will be provided with direction in formlzting
and implementing location specifications,

Next, applicational theory should be rarrowed to svecific indvs-
try models, This advancement can only be accomplished after a complete
body of verified smowledgse has been obtained, The dengers of depart-
ing from a general application approach must be measurable, Snecific
industries should be studied in detail regcrding sll location factors
relevant and veculiar to thet industry, At this point, & science of
plant location begins to evolve, All factors can be measured in refer-

ence to critical causes, The dollzr effects of conformence or denzrture
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can be mezsured and evaluated, To the extent that this cause-effect
relationship is develoved, plant location errors can be controlled and
held to a minimum, Advancements in the field of operations resesrch
may make this method of analysis a vital tool for considering plant
location problems, Only by achievement of such an advanced state of
understanding will executives be provided with a body of knowledze

assuring maximum relevancy as a guide for decision making,



CHAPTER X

ATTALYSIS OF HIGHTAY IUFLUZNCE

In Chepter I, the secondary problem under analysis in this study--
hishway influence--is considered, This secondary problem resolves to
the following cuestion,

“hat priority was given to highways as influvential factors
in selection of finel sites?

The first part of this chapter is devoted to a brief discussion of the
general influence of hichweys upon industrial locetion, Zxamples of
intensive industrial development in areas adjacent to new hizhway
construction are noted, The general reasons why industry attracts to
these new areas are reviewed, The second part of this chepter renorts
observations nade from case studies concerning the considerztion given
to hishways during selection of vlant sites, In addition to reporting
ceneral highway influence, attention is directed to the consideration

given to advertisinz and public relation benefits which can result

from location near a highway, The value placed uson each of these

factors in selecting final locations is noted,

HIGHAY INFLUZICE TUPON INDUSTRIAL LOCATICN
T'umerous studies can be found in current literature to sunnort
the stetement: “There highweys are constructed, industry mushrooms,
These studies point out that land values increase and industry is
attrscted to new locations made available for plant sites,
The "lagic Semicircle" is one good example of a hizhway wkich

116
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has attracted industrisl develooment, Located near Zoston, lassachu-
setts, the lend adjacent to route 128 has exnerienced amazing industriel
crowth, Since 19&7, twenty-eight new plants owned by twentv-five dif-
ferent cormmanies have been constructed in this area,1 Cver 100 nillion
dollars has been invested in these new incdustrial and commercizl enter-

. 2
prises,

The land recently mace avezilable by the Yew York Thruwzy has been
utilized for similar ind strizl development, The first section of this
highway was opened in 195&. Desnite this short period of operation,
major enterprises have earmarxed some 150 million dollars for new or
improved plants along the thruway.3 These enterorises will have a
100 thousand dollar annual payroll and will emnloy 30 thousand persons,u

The areas adjacent to the well established Pennsylvania Turnnike
and the newer Ohio Turnpike have experienced this same phenomenal
infiltration of industry, In Chio, a 60 million dollar tractor plant
is being erected adjacent to the new road, This plant will employ
over 1500 persons.5

Similar incustrial develovment can be observed along the CGulf

Freeway, the numerous Czlifornia freeways, and almost along any other

Lprank Prendergast, "Boom on Hirshway 12%," Industrv, (June, 195%),
Revrint, p. 2,

Thomas ..ac New, "Industrial and Business Expansion 7ill Follow
The New Suverhighways," Autorotive Industries, (December, 1356), p. &2,

33. D, Tallamy, Sveech presented et the 1955 Chio Hirshway Engineer-
ing Conference, Columbus, Ohio, (April 4, 1956), o, 4, (l'imeocraphed),

uIbid,

5

on, cit., p. gl

ilac llew, .
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new highway which provides desirable land for industrial use,

The reasons for this mass movement to new industrial lands are
neny, ZXRising labor costs have created a need for efficient operation
which many times can only be obtained in horizontal one-story fac-
tories, Along with the need for more srace is the vital requirement
for quick and economical transportation to the market, Recuirements
for a constant and economical flow of raw materials can better be satis-
fied by acecuate highway facilities, Availability of labor is another
reason for location in close proximity to major roads, One California
firm feels that locztion on a freeway has made selection of desirable
personnel less difficult, Prior to freeway construction, prospective
emvloyees, living some distance from the plant, were reluctant to travel
long distences to work,

One writer ably summarizes the highway influence in the following
quote:

Industry spends millions for new plants, which have to be

placed where they can be easily reached by workers and

suppliers, and in addition will have ready access to

markets, It is only economically sound that industry

desires to locate on the vest conveyor belt that lies

before us,

Advertising and more desirsble public relations sre two additional

benefits that some firms feel result from location in close proximity

to hichways, The fact that some companies consider highways to possess

P
oPrendergast, on, cit,
7

John F. Kelly and Edward P, Reilly, "Industry and Frontaze Roads,"
California Hishways and Public Works, (July-August, 1954), p. 5.

l.ac New, on, cit,, p. &5.
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imneasurable advertising value is pointed out by a plant survey conduct-
ed in California, That survey atterpted to ascertsin the benefits
enjoyed by firms which had selected a locztion adjacent to the freeway,
Six of the nine pnlants loczted on the Santa Ana Freeway renorted thsat
their locztion is an asset to the business from an advertising stand-
point.9

Desirable public relations resulting from highway locations are
pointed out by the observations of a chemical manufacturer, He reports
a twofold beneficial effect from his recent location on a major road.
(1) The prestice of his company has increased by the zttitudes develoved
among the large number of people that pass his plant each day, (2) Se-
curing ermloyees is easier because peorle like to become identified
with a well known company.lo

Common sense dictates that the major benefits of increased acreaze,
movement of raw materials and finished products, and convenience of
labor mobility, resultin=z from location in close proximity to highways,
be accepted as relevant, OCf concern in this study is the priority
civen to these benefits in selection of specific sites, In sddition,
some indication is desired concerning the universality of advertising
and public relation benefits noted, If considered, what priority is

placed on selecting a location which provides these benefits?

9

Xelly, oo, cit,, p. 6.

10Yaseen, on, cit., p. 156.
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CENERALIZATIONS ANTD CONCLUSIONS CCHCERYING HIGHVAY
IYPLUZICE IV SITE SELECTICH

In selection of the firms studied, no attermpt was made to obtain
plants loczted near a particular type of hishway construction, Con-
secuently, no observations can be made concerning the tyne of hichway
and the cdegree of influence,

As a means of ascertaining the universality of advertising and
public relation influences, two direct cuestions were asxed duvring
interviews.l1 Each interview contzined a brief summary of the reasons
for requesting highway information, This presentation prefaced the
ceneral discussion of highway influence and served as an introduction,
Yo mention was made of edvertising or nublic relations benefits, Until
directly asked the two guestions, the person interviewed was not aware
of the interviewer's interest in these factors, In evalvating the
otservations and conclusions regarding advertising and public relation
benefits, the reader's attention is &sgain directed to the fact that
only two firms studied, B and E, sell to a consumer's market,

Observations Concernins Generzl Hirshway Influence

1, With the exception of Firm A, all firms studied felt thsat
location in close proximity to a major highway was a prime prerecuisite,
These firms would not consider locations that did not offer adecuate
highway facilities,

2, Specific recuirements concerning desired tyoe of highway

facilities were established by only one firm, Firm E stated in its

llAppendix C, "Interview Outline," presents the two questions
asked during each interview,
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specifications that it was necessary for a four lsne highway to border
one side of any potential site,

3. Each plant studied is locsted on or near a major U,S, highway,
Firms B and F are the only companies that are not directly adjzcent
to a major road,

4, Only Firm B can not be seen by passing traffic,

5. With the accention of Firm A, truck transportztion is one of
the major means of distribution, The consensus of opninions was that
this mode of transnortztion will increase in importanceiduring future
vears, <

6. Consideration given to highway influence in selection of sites
did not vary according to the number of location problems confronted
by the firm, DNo relationship was observed between the size of business

volume and the consideration given to highway influence,

Cbservations Concerring Advertisings and Public Relation Influence

1, Advertising benefits, resulting from location in close prox-
imity to a major highway, were not considered by five of the six firms
studied,

2, Firm E did consider advertising when establishing site speci-
fications, Some doubt was expressed by this firm regardinz the direct
value of this type of advertising,

3. The two firms serving a consumer market reacted differently
to the benefits of advertising, As noted zbove, Firm T gave attention
to tkis influence when establishinz svecifications; Firm B did not,
Then completed, Firm B's vlant will not be visible to passing traffic,

4, Firms B and D expressed no opinion regsrding possible advertising
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benefits that could have been reslized,

5. Firms A, C, and F exnressed the opinion that serving an
industrial marxet made consideration of the advertising factor un-
necessary,

6. Two firms gave consideration to the nublic relation aspects
of location, Firm E considered this factor during establishment of
specificztions, Firm F gave some consideration during construction
of their nlant on the selected site,

7. Three firms, A, B, end D, did not express orinion regerding
public relations benefits,

8, Firms T and F felt that some desirable public relations re-
sult from location in close proximity to highweys, Firm F felt that
this benefit could be realized without location on a major road,

9, Firm C feels that benefits of »ublic relstions result from
factors other than location on a major road, If your firm offers a
desirable place to work, peovrle will find you regardless of your
location,

10, Althouszh the two firms considering public relstion benefits
havoened to be the firms which participated in the largest number of
location problems, no relationshiv between size and consideration can
be inferred., Zach firm gave the problem consideration from different
viewooints, Consecuently, no relationship is observed bet—een frecuency
of search and value placed upon advertising or public relation influence,

Conclusions Concernines Hichway Influence

1., Location in close proxinmity to a major hichwsy is a factor

considered in locstion, The highwey needs rmust be satisfied for
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successful location, Yo firms had to reject a site because of inade-
quacy of roads, Therefore, the influence of hishwzys is considered es
paramount, but not critical,

2., The advertising benefit resulting from locestion was considered
by some firms, ¥Yormally, this factor is viewed as an extra benefit
which can be realized at almost any location, Yo weight is placed
upon advertising during selection of specific sites, Some difference
in the vezlue placed uwson this factor is indicated between firms serving
industrial and consumer markets,

3. The influence of public relations resulting from location
adjacent to a highway is very vagzue, Considerable doubt wzs expressed
concerning the value of attempting to locate in order to realize this
benefit, 3RBeyond doubt, this is not a factor in location, "hat benefits
that can be realized appear to be indevendent of the tyve of road to

which the plant is adjacent,

SUGGESTICIIS FOR APDITICIAL INQUIRY

1. The basic necessity of locating in close proximity to a high-
way is paramount for most firms, Additional study concerninz the
benefits that can be realized from location adjacent to different types
of highway construction appears beneficizl, As noted in the study
observations, only one firm specified that a four lsne hizhway was
desired, Industriazl cdevelonment that was reviewed ezrlier has &ll
tzken place in close proximity to limited access roeds, Additional
incuiry into the reason for this trend may indicate some factors that

all industries should give consideration when selectinz a site,
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2. The results of this study do not arree with those of the
California survey concerning the advertising tenefits resmlting from
location in close proximity to a hi-hway, o generzlizations can be
safely nade concerning the markets served by the Celifornia firms,
Consideration of these oprosinz results sugsests two areas for addi-
tional incuiry, (1) Study of the tyve of market served may nrovide
some insicht into the velue of locationel advertisinz, (2) 411 Cali-
fornia firms were located on limited access roads, !lfichigzan firnms
were primarily located on unlimited access roads, additionzl incuiry
into advertising benefits resulting from locestion on different tymes
of highwey construction mzy provide some insicht into the basic in-
consistency between these two studies,

3, Yo specific suggestion can be made regerding additional in-
cuiry into the aspect of public relations, At this point, a very
thoronrh analysis of 211 studies available should be completed to
ascertain if this factor has teen considered in other location probd-
lems, If 2dditional study is warranted, this detailed investication

should point out topics for consideration,
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APPZIDIX A

UTLIYE OF LCCATICH PRCCEDUERE TUTILIZZID BY
FAXTUS FACTCRY LOCATIZG SZRVICE

The objective for presenting the following outline is to illus-

trate for the reader one method of handling details of locztion analysis

within the »rocedural framework of avrlicational theory, This outline

renresents the major areas considered by Fantus when confronted with

a location problem, Formally labeled: "Standaréds of Industrial

Analysis," the following outline is divided into four phases, ZIuring

site selection only the first phase is completed by the client,

I, AUALYSIS CF PRESENT FACILITIES

A,

Brief Historical Outline

warket Analysis

Principle Raw llaterials

Labor

Utilities

1, Electrical Power
2, Coal or 0il

3. Gas

4, Vater

Workmen's Compensation Insurance

State Taxes and Laws

Locsl Taxes

Present Plant Analysis

Svecifications For l'ew Plant

Plans For Construction of Iew Plant



II,

III,
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Locational Preference
Cost Eelations (Optional)
Comnutation of Present Costs
1, Transportation
Ce Labor
3 Plant Overhead
L, TUtilities
S Taxes and Insurance

6, i‘iscellaneous

SRRITCRIAL DELINEATION

Chart ilarzets

Chart Raw !‘aterials

Chart Comparative Zarnings in Industry

Chart Living Costs of States Uncder Consideration
Compare Labor Backgrounds of States

Corparative Labor Laws

Comparative Corporation, Real and Personsl Froperty, Income,
Franchise, and Other Taxes,

Comparative Torkmen's Compensation Insurance Rates
Politics
Comparative llet Debt and Budgets of States

Climate znd Other Statistical Information

COPARATIVE AFALYSIS CF FINALLY SZLECTEZD CO.LTNITIZ

Location and Population
Description of Comnunity

Transnortation
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1. Railroads
2, Hirhways and lLotor Carriers
R Taterways
L,  Airlines

5e Intercity 3us Lines

tJ

. Zxisting Incustries

&S]

. Labor Supply
F, Ttilities
G, Teter and Sewer Systems
H, Lunicipal Services
I, Taxes
Je Housing
K, Living Conditions
L, Banks
e Climate
N, Community Co-operation or Inducements
0. Employer Zxperiences
P, Site Analysis

1, Generzal

2., Physical Charzcteristics
3 Transportation Facilities

4, Cost Estimate-Purchase

Iv, PRODUCTICHN AYD TISTEIBUTICYN COST CO.PARISCN

A, Presents a comparison of potential delivered-to-customer cost
of each selected community with preseat location,

= Presents commarison of non-recurring costs and intanzible
factors for selected communities,
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IFTRODUCTION LETIER
July 3, 1938

ITane
Address
City and State

Tear Sir:

We are in the process of completing a study concerning vlant location
procedures, As you probably know considerable attention has been given
to various esvects of vlant location in theoreticsl literatures, Un-
fortunately very little of this theory has been concerned with nroce-
dvres of location, =Xesearch comrleted to date has for the most part
not been sutstantiated by empirical incuiry, The vurvose of our study
is to exrvand the body of knowledze currently available concerning
procedures of locztion, 3By nrocedure, we mean the actual stens tzken
during the orocess of selecting a new plant site,

Your recent decision to locate a plant in has been brourht to
our attention throuch the co-oneration of the llichigan Economic TCevelon-
ment Department, e believe your experience can te a valuable asset

to our study., For this reason we would like to invite your co-operation,

"hat will be reanired of you in this resesrch? ZIssentially we would
like one hour of your time, Donald Zowersox, a graduate student who

is conducting this research under ny supervision, would like to make

a trin to your plant to conduct a patterned interview, The purnose

of this interview is to obtain information concerning the procedures
you utilized in locating your nlant, Our objective is to mzke obser-
vations which can be used to test the relevancy of current theoretical
assumnptions, Your identity will be treated in the degree of confidence
you desire,

Vr, Bowersox will be traveling in your area during the weex of July
7-11, and would like to cell on you at your convenience, Looking for-
ward to your co-operation, I am

Sincerely yours,

Arthur E, Warner, Acting Head

Tepertment of Insurance, Law
and Real Zstate Administration

A= [hea
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APPENDIX C

INTEZRVIZV CUTLINE

Intrdduction

A,

General discussion of reasons for recuesting interview and

objectives of research,

Procedural Discussion

A,

c.

Brief explanation of desired information concerning loca-

tional procedures vtilized by the firm,

" FTirst genersl lead question: That procedures did you follow

in selecting your plant site at ?

Direction questions as needed,

Highway Discussion

A,

B.

Brief explanation of reasons for interest in highway factor,

Second general lead question: In selection of your site--

what relevancy did you place upon locating in close proximity

to a major hizhway?

Direction questions as needed,

Specific questions:

1, Advertising--In selecting your site, did you consider
the potential advertising thet can result from location
on a rajor highway?

2. Publié Relations--Zo you feel that location on a msjor

firm?






BIBLICG2APHY



BIZLIOGRAPHY

EQ00LS

Alderefer, EZvan Benner, and ilichl, H, E, Zcononics of Anerican Indus-
try, ¥ew York: licGraw-4ill, 1942,

Alderson, Wroe, llarketinz Behaviour and Executive Action. Homewood:
Illinois: Eicherd D, Irwin, Inc,, 1957.

2isham, Truman C, and Roberts, llerrill J, Transnortztion, New York:
VeGraw-Hill, 1972,

in Burlincton Countyv, Yew Jersev,
of TUrban Research, Princeton Univer-

Breese, Gerald, Industr
Princeton, Few Jers
sity, 1951,

. Urbenization in lletropolitan Arezs Affected v the Puilding
of Large Industrisl Plants, Princeton, llew Jersey: Zuresu of
Urban Research, Princeton University, 1953,

Cerlson, Albert S, ZEconomic Geosrenhy of Industrial Isteriels, 321ti-

—

more: Reinhold Publishing Corporation, 1950

Chamberlin, Edward H, The Theory of  ‘onopolistic Compmetition, Cambridge:
Harvaréd University Press, 139350,

Cotterhill, Carl H, Industrial Plant Location, Its Application to Zinc

Snelting, St, Louis: American Zinc, Lead end Smelting Co,, 1850,

Dennison, S. R, The Loccmtion of Industries and The Tevresced Arecs,
New York: Oxford University Press, 1939,

Florence, Philip Sargent,., Investment, Locstion and Size of Plant; A
Realistic Inouiry into the Structure of British and American
Industries, Cambridge: Cambridge University Press, 1948,

Industry end the State, London: Hutchinson University,

1357,

Floyd, Joe Summers, ZEffects of Taxation of Inductriasl Locztion,
Chavel Eill: The University of I'orth Carolina Fress, 1952,

Tisher, EZrnest .,,, and Fisher, ERobert lI, Trben Resl Tstzte, INew York:
LcGraw-Hill, 13k4e,

Friedrich, C. J., (trems,) 4lfred Meber's Theory of Locction of Indms-
tries, Chiceso: TUniversity of Chicaro Press, 1928,

o

132



133

Greenhut, llelvin L, Plant Location, Chapel ¥ill: TUniversity of
Yorth Carolina Press, 1256,

. C., and Yewnan, P, X, Costs in Alternative Loceztions: Tre
thing Incdustrr, Cambridge: Cembridge Universit: Fress, 1952

Holzmes, Gerald Z, TFlant location, Ilew York: llclraw-Hill, 1c¢Lg,

Hoover, Zdégar i, Locetion of Econonic Activitr, Yew York: i cGraw-
Hill, 1aug,

. Location Theory and The Shoe znd Leather Industries, Cambridre:
Harvard University Press, 1937,

.

Foward, John A, larketin~ 1.
Irwin, Inc., 1277.

enz~ement, Homewood Illinois: Richard T,

Isard, Valter, Location end Snace Zconomy, Yew York: <John Tiley and
~—
Sons, Ine,, 1350,

Kelley, Eugene J, Shomin~ Centers--Locctines Controlled Fesionzl
Centers, Saugetuck: The Zno Foundation For Hizhway Traffic Con-
trol, 1956. ’

Locklin, D, Phillin, Zcononics of Trsnsnortation, Chicago: Richard
D. Irwin,, 1947,

Losch, Aurust, The Zconomics of Locztiong (T™rans., 2nd, ed, revised,)
Yew Haven: Yale University Press, 1954,

Vartin, James and llorrow, Glen, Taxation of ll'znufacturin-~ in the South,
University: Bureau of Public Administration, University of ala-
bama, 1948,

l.’cLaughlin, Clenn E, The Growtkh of American anufacturinc~ ireas,
Pittsburgh: TUniversity of Pittsburgh Press, 1938,

¥

Meilson, A. 1, Economic and Industrizl Geosrenhy, Yew York: Pittm
Publishing Company, 1950,

Yelson, I, C., &nd Smith, R, C, ZIranswmortestion Factors in the Locetion
of the Cast Iron Pine Industrv, "ashinzton, 2, C,: United States
Tenartment of Commerce, 1947,

Smith, J, Russell, and Phillivps, Cdgen 1, Industrial end Comnercizl
Geography. New Yorx: Henry Holt and Co,, 194

t Locztion, Yew York: American Eesearch

e

Yaseen, Leonard C, P
Council, Inc,, 1




134

LCCATICY ARTICLES AND PERICTICALS

Atkxins, Pobert i, "A Program for Locating The llew Plants," Harvard
Rusiness Review, Vol, 30 (Fovember-Tecember, 1952), 113-21,

Borloon, :farvin J, "Second Transportation Pevolution," Harners, 7Vol,
214 (ilarch, 1957), 37-Lg,

3usiness Teek, "Welcome for Industry Veries With the Tovm," (llarch

30, 1257), 13u4-hL,

Dun's Eeview and lodern Industry., "Location Analysis," TVol, 67 (4nril,
1350), 59-113,

Factory lana-enent end llaintenance, "Plant Site Selection Guide,"
Vol. 115 (lay, 1957), l&2-glL,

Fortune, "There to Put Your Plant," Vol, 54 (July, 1355), 100-04,

Tulton, l‘aurice, "Plant Location 12365," Hzrverd Business Review, Vol,
33 (Larch, 1955), L40-50.

Greenhut, l'elvin L, "A Ceneral Theory of Plant Locztion," l‘etroeconomica,
Vol. 7 (1355), 5%-T2.

"Integrating the Leading Theories of Plant Location," Southern
Economic Journsl, Vol, 18 (april, 1952), 526-3%,

"Cbservations of lotives to Industrisl Location," Southern
EZconomic Journal, Vol, 1€ (October, 1951), 225-2%,

Harris, Chauncey, "The llarkets as a Factor in the Localization of
Industry in the United States," Annuels of the Associsztion of
American Geocranhers, Vol, 44 (December, 1954), 315-4g,

Iron Are; "Location--That Planned Sites Offer," Vol, 177 (April 25,
1956), 58.

Isard, Walter, "The Genersl Theory of Location and Space Economy,"
Zuarterly Journal of Economics, Vol, L43 (X¥ovember, 1949), U75-506,

Katona, George, and lorgan, Jemes N, "The Quantitative Study of Factors
Determining Business Lecisions," Suarterly Journal of Zcononics,
Vol, 66 (1952), 67-90,

Kryzanowsxi, Witold, "Review of the Literature of the Location of
Industries," Journal of Political Zconomy, Vol, 35 (4pril, 1929),
27%-291,

Lester, Richard, "Effectiveness of Factory Labor: South-Yorth Compari-
sons," Journal of Political Economy, Vol, ¥ (1245), 69-75,




135

»cLaughlin, G. E, "Industrial Zxpansion and Locastion," innuals of the
American Acsdenv of Political and Socisl Science, Vol, 242 (iloven-
=T p
ber, 1345)9 25=3.

iuney, D, A, "Land for Industry: Ileglected Problem," Earvard ®nsiness
Review, Vol, 32 (larch, 195k4), 51-53,

Yations Business, "Transportation Faces a Mew Zra," Vol, Ul (December,

1956), 34-3%,

Ormond, H, H, "How Ford Selects Plant Sites," Americsn ?usiness, Vol.
16 (June, 19uf), 12-13,

Predohl, Andress, "The Theory of Location in Its Relation to Generszl
Zconomics," Journsl of Folitical Zconomy, Vol, 35 (June, 122g),
271-50
7 J e

Peilway A~e, "Freight Rates Up 1075 in 11 Years," Vol, 143 (Aucust 25,
1357), 1k,

Rezan, Philip H, "Industrial Foundation and Commumnity Progress,"
Harverd Zusiness Review, Vol, 30 (November-December, 1952), 69-83,

-

Renner, George T, "Geography of Industrial Location," Zconomic Geo-
éIEEEI. v°1- 23 (Januaer 19u7)1 167‘89-

Science Mews Letter, "Selecting Factory Sites," Vol, 60 (Decerber 3,
1351), 358.

Shaffer, Helen B, "llew Sites for Industry," Zditorisl Pesezrch Denorts,
(December 12, 1956), £S3-90k4,

Smithies, Arthur F, "Optimnum Location in Svatial Competition," Journal
of Political Economy, Vol, 49 (13h1), 423-33,

Valavanis, Stefan, "Losch on Location," Anmericzn Economic Review, Vol,

45 (1955), 637-k4,

Vood, Charles P, "Industry Now Has Wider Choice in Plant Location,"
Factory lianszement and l'aintenance, Vol, 104 (April, 19kg), gu3-Lg5,

EICHVAY ARTICLES AVD PERICDICALS

Atlantic Foad Builder, "Iew Jersey's Freeway Fsrxwey TWill Develop
Exclusive Residential and Industrizl Sections," Vol, 1 (Sentember,

1946), 6-37.

Hollinshead, E, D, Migretion of Industry," Urbzn Iend, Vol, 16 (Joven-
ber, 1957), 1-6.



135

Kelly, dohn F, "Industry and Freeways--Spectecular Industrial Growth
Adjacent to EZastshore Freeway," California Ui hwsrs znd Public
Torks, Vol, 33 (.ay-June, 1954), 22-29,

, and Reilly, Edward P, "Industry and Frontaze Roads--Pronerty
Owners Acclaim Ssnta Ana Freeway an idvantaze to Industrizl Busi-
ness," California Hishways and Public Works, Vol, 33 (July-Auzust,

19,&), 1-6.

llac New, Thomas, "Industrial and Business Expansion Will Follow the
New Super Highways," Antomotive Industries, Vol, 115 (December 1,
1356), 81-88,

!c Conochie, William R, "Freeways Can Save Urban Transit," Urban Lend,
Vol, 15 (Septemver, 1957), 1-3,

Prendergast, Frank, "3oom on Highway 128," Industry, (June, 1255),
Renrint by Associated Industries of llassachusetts, 1-6,

Sugcitt, Frank ¥, "Land Use Changzes Linked to Eishways," Journal of
Soil and Wster Conservation, Vol, 7 (Wovember, 1956), 284-g8,

Volpe, John A, "Controlled Access Highwesys Aid Growth of Industries,"
Retter Rosds, Vol, 26 (August, 1956), 27-28,

Zeigler, Charles, "Controlled Access EHighweys Stimulate Industrial
Develooment," Detter 2oeds, Vol, 26 (July, 1956), 23-24,

I ISCELLANECTUS

Adkins, William G, "Effects of the Dallas Central Zxpressway on Land
Values and Land Use," Texas Trensnortation Institute, Bulletin Yo,
6, September, 1957,

Federal Reserve Bank of Chicaso, "Growth and Prosverity in Five llidwest
Cities," Annual Report, 1355,

Kansas Industrizl Pevelopmrent Commission, "How You Can Attract New
Industry to Your Commnity," Topeka, Xansas, 19Ll,

}‘eloan, Taylor W,, Pinnell, George W,, and Spencer, Charles H, "Indus-
trial Location Analysis of Linton, Indiana," Indiana Pusiness
Informetion Bulletin, No, 24, Bloomington, Indiana, 1355,

Wew Jersey Devzrtment of Conservation znd Zconomic Develonment,
"Industrially Yours New Jersey--A Guide to Flant Locstion,"
Trenton, New Jersey, 1390.

Philzdelvhia City Plennin~ Commission, "Industrial Land Use Plan for
Philadelphia in Xelation to lletronolitan Area Cevelonment," Thila-
delohia, 1950,




137

Stopler, Wolfgeng F, Economic Tevelonment, Taxetion and Industrial
Locetion in l'ichizan, (Unnublished tax study prevared for special
lecislative citizen tax study group), Ann Arbor, 1258,

Tallamy, B, D, "Limited Access Eizhweys: Zconomic Boosters," 1955
- ———
Ohio Ei-nhway Zn:ineerin~ Conference, llimeosraphed speech, anril U,
1956,

United Stztes Chamber of Commerce, "The Community Industrial Tevelovn-
ment Survey--The First Step in a Community Industrial Exvsnsion
Progran," Department of llanufacture, Washington, D, C., 1954,

"Finding Frospects for Comrmnity Industrial Development,"
Denartment of Manufacture, 'ashington, D, C,, 1954,

meeks, Sinclair, and Creen, J, C. "Vhat Till Industry llean to !y Tom?"
Weshington, D, C,: United States Chamber of Commerce, Cffice of
Technical Services, 1355,




RCGNT USE iy

R T S

L 3

»Y 101087 =

{
a
T




/v

MICHIGAN STATE UNIV.

LIBRARIES

(LHL BT

31293102167628




