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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,

competitive, 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, located in a community with which the particular firm will

be socially compatible,

Current theories of plant location illustrate the factors which

are influential in locating manufacturing plants. These theories are

highly beneficial in terms of general considerations but offer 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 10gical deductive procedure consisting of four gen-

eral steps: (1) determination of objectives, (2) regional delineation,

(3) community delineation, (M) site delineation.

The primary objective of this study is to make a comparative

analysis of theoretical and practiced plant location procedure. Pro-

cedure is defined as a 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
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considered from the perspective of logical procedure, The result,

an applicational theory of plant location, represents a suggested

framework for considering location problems and a model useful for

comparative purposes,

Information concerning location procedures used by manufacturers

is obtained by empirical inquiry, Analysis is made of the locational

factors considered by six kichigan firms, No attempt is made to obtain

a statistically representative sample. Analysis 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 inquiries with

the applicational theory.

A secondary objective under consideration in this study deals with

the influence of highways upon plant location. During each of the

empirical case studies, emphasis is placed upon evaluating priority

given to highways as an influential factor in selection of final plant

sites, Such factors as advertising potential and desirable public

relations, resulting from location in close proximity to a major high—

are considered.WfiY:

The nature of the twofold problem under consideration is rela—

tively independent of location advantages offered by a region, state,

or community. The point is emphasized that this is not a study to

measure the desirability of locating a plant in Michigan. The factors

under consideration are immaterial to political boundaries.
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SECTION ONE

GENERAL CONSIDERATIONS



INT.ODUCTION

Post World War II America has been characterized by industries

forming, expanding, relocating, and dying, New plants are constantly

constructed or occupied by firms at "selected" locations in order to

take advantage of radically shifting markets, lower process costs,

lower transit costs or specific intangible factors offered by parti-

cular communities, Experience has pointed out the inescapable fact

that plants can no longer be located by intuition. Selection of a

location which offers the proper mix of cost, competitive,and in-

tangible factors can often become the decisive factor between proli-

feration or failure of a firm. The large number of available vacant

plants clearly points out that the days of making money "in spite of

yourself," are at least temporarily a thing of the past, In Xichigan

alone, 292 plants were listed vacant in early 1958.

Today's manufacturer, concerned with the problem of selecting a

new location, faces a complex task, A site must be found which provides

low costs of accumulation, processing, and distribution, located in a

community with which his particular firm will be socially compatible.

Increased awareness, on the part of states and communities regarding

advantages of attracting new industries, has stimulated extensive

 

"Available Plant Summary," Xichigan Economic Development Depart-

ment, first edition, Lansing, xichigan, 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 materials, 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

techn010gical deve10pments. 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 operap

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.

Once the decision to consider a new location is made, an executive

has basically three alternatives. First, he can turn his entire loca-

tion problem over to a competent consultant. Second, he can undertake

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 influential 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 IOgical deductive

procedure consisting of four general steps: (1) determination of

objectives, (2) regional delineation, (3) community delineation,

(h) site delineation.

v

STATEEIT OF THE PROBLEI

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. Applicational theory represents a suggested

framework for considering plant location problems. Procedure is de-

fined as a broad process of delineation within which executive decision

making can be orientated.t 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 ofthe 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.

GENERAL 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 applicational

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

III, 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 implementing applicational theory. Wnile

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 making comparisons between theoretical and practical pro-

cedures. Chapter VII describes the geographical area of concern as

well as the specific methodOIOgy used in the empirical inquiry. The

remainder of Section Three reports study results. Emphasis in
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consideration of case studies is placed upon 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 inquiry, 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 highway influence observations made during empirical inquiries.

Throughout this study, the terms locate and relocate are used

interchangeably. Whether an executive is faced with locating a new

economic enterprise or relocating an old establishment has little

influence upon the general theoretical procedures followed. Adjustment

to the particular problem at hand is the adaptive responsibility of the

individual executive.



SECTION TWO

THEORETICAL CONSIDERATIONS



CHAPTER II

APPLICATIONAL THEORY

Prior to inquiry concerning the theoretical considerations of

plant location, a definitive analysis of theory and theoretical approach,

as used in this text, appears appropriate.

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 scientist,

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 does, represent a psycho-

logical barrier to further inquiry. To the practitioner, theory often

is viewed as impractical and 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 point of view, Alderson offers

a definition which appropriately illustrates the role of theory.1

 

1Wroe Alderson, Marketing Behavior and Executive Action (Homewood:

Richard D. Irwin, Inc., 1957), p. 5.

9
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Theory is a set of propositions 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 geographical 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.

IKELUEIICE OF GEIEPJLL THEORY

Current literature 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 as 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 development of a general theory aimed at advancing the

available knowledge of forces contributing to plant location patterns

 

Walter Isard, Location and Space-Economy (New York: John Wiley

and Sons, Inc., 1956). p. 30.
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is unquestionably a noteworthy and 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 inadequacy of this general approach stems from a lack of

practical relevancy. An executive can become thoroughly 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 projecting a theoretical model--in essence,

an applicational theory. General location theory, per seI does not

fulfill this requirement. This does not mean that 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 applicational 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 assumption 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 applicational theory will present the horizontal

considerations of general theory into the vertical spectrum of the

locational problem.

SEGMENTS OF APPLICATIONAL THEORY

Applicational 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 procedure. The entrepreneur, faced with the problem

of selecting a location, virtually has a geographic potential as broad

as he is willing to consider. The task 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 applicational

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 aggregate expenses which enter
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into the final delivered cost of the product.3 Utilizing 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

Taxation 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.

 

3If

felvin 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 00.. 191mg) .
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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 finishedproducts.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. 12h.

6

W. Gerald.Holmes, Plant Location (New York: McGraw—Hill Book

CO.’ 1930): Po 30

7Greenhut, onI cit., p. IMO.
.5
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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 altered 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

undertaken 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. Executives believed that managerial 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 deve10pment of general theory, these critical factors

represent the basis of initial inquiry, 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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8

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

P NT LOCATION PROCEDURE

General Delineation

Microsc0pic 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 remain 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_I 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-

beraDecember, 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

which 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 THEORY

Thus far, we have discussed in cursory fashion the two major

segments of applicational theory. Three categories of critical 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 attempt to

present an applicational theory?

The point of marriage is found in the first stage of location

procedure-—general delineation. The microsc0pic self-analysis conduct-

ed by the firm is, in essence, a critical factor evaluation. The

manufacturing firm considering relocation attempts to isolate the factors

which are of vital concern to their locational problem.

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 factor 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.

During the process of self-evaluation critical factors are iso-

lated and transformed into objectives and requirements which the new

site must satisfy. For example, in the aluminum industry, power would

emerge as the primary factor. Closely allied to power would be raw

material requirements. Of vital concern would be the competitive

factors which management deemed necessary to include in locational

decisions. Another consideration may be management's centralization-

decentralization policies. From analysis of these and various other

pertinent factors, the specifications which will guide the remainder

of the procedural process are crystallized.

At this point, the specific delineation of geographical area

takes place. Utilizing specifications formulated during general

delineation, critical factors are considered at each step in the de-

ductive process. At the procedural level of regional delineation,

critical factor Specifications are presented in a regional perspective.

 

Q

“Greenhut, op, cit., p. 103.

10In reality, more than one factor may be considered as primary,

each casting equal influence upon 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 determinates.
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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 manufacturing firm with

specifications for evaluating alternatives at each stage of the deduc—

tive location process.

LITERATURE 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 applicational

theory.

Weber—-Alfred.Weber's Theory

Of Location Of Industries11

Probably the first attempt at 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 undeve10ped

country and.an isolated economic system, his analysis traces the

deve10pment of economic activity. Weber's primary premise stated that

 

llcarl J. Friedrick (ed.), Alfred Weber'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 point where aggre-

gate transportation costs will be minimized.12 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. Agglomerative

forces represent aggregate cost reducing influences resulting from

spatial interdependence.13

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.1h Primary emphasis in this study was placed

upon his discussion of transportation, labor, and agglomeration.

Hoover--The Location of_§gpnomic Activity15

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 maximum. Hoover's work differs primarily from.Weber's in

 

12Weber, on cit., chapter III.
_¢_I_————.

13

£3.13" Po 13“-

Weber's discussion of industrial orientation in reference to

the weight characteristics of raw materials and corresponding trans-

portation costs, has been adopted as a traditional approach to consider-

ing the influence of weights upon industrial location.

Hoover, onI 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 location problem for any particular firm as one of

finding the least-cost location that will provide access to adequate

potential demand. Pursuing a static approach to location, 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. In

later chapters, the static approach is dropped and emphasis is placed

upon a discussion of the dynamics of locational change and adjustment.16

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 Practice17

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 empirical

study of eight Alabama firms.. The primary objective of his inquiry is

to integrate into theory practical factors which determine plant loca-

tion. Greenhut's orientation to the factual world results in inclusion

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

 

161bid., Part II.

17
Greenhut. M.
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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 compe-

titive and intangible aspects of the general delineation phase of

applicational 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.

Holmes-éPlant 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-

eral territory, (2) choosing the particular community, (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

Ibid., p. 279.

19Holmes, op. cit.
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location. This refers to all costs which a commodity must bear from

the time it is taken from nature until it is delivered to the menu»

facturer's customer.20 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 applicational procedure at the

point of initial inquiry. Holmes does not discuss in detail the

advantages and benefits of self-analysis.

Yaseen-aPlant 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, obtained by the author, during association with the

Fantus Factory Locating Service. The reductive process of site selec-

tion consists of: (l) 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 presentation, location is viewed as a result-

ant of the mix of cost, competitive, and intangible factors. Yaseen's.

presentation is the primary source of the procedural model utilized

 

20

2.13.190: Po 3-

21Yaseen,~op, cit.
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in application theory.

Afikins--A Prggram for Locating

the New Plant22

Atkins presents, in brief outline form, an effective procedure

for management to follow when faced with a locational problem. Empha-

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

stage-~comparison of areas and study of preferred communities. Atkins

notes the necessity of including intangible aspects into the selection

process. In order to arrive at the most satisfactory solution, a

mathematically weighted evaluation of all factors critical to selection

is suggested. 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 critical factor influences at each

step in the locational procedure. The task confronting the executive

is one of deducting from all 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.

 

22Atkins, op, cit.



25

The remainder of this section considers this critical factor-—

procedural relationship. Applicational theory is deve10ped 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-—comparison of

theoretical and practical procedures of plant location.



CHAPTER III

GENERAL DELINEATION -- TRAHSPORTATION 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 operations in respect

to three categories of influential factors: (1) cost factors, (2)

competitive factors, (3) intangible factors. In this chapter, the

transportation aspect of cost factors 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 light

of relative importance. These critical cost factors are then viewed

in perspective of competitive and intangible factors deemed critical.

The resultant influences of all critical factor analyses are the speci-

fications that guide the remainder of the locational process.

26
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LEAST-COST arms IS

Cost factors consist of those factors which are essential to any

particular manufacturing process. Basically, these factors can be

grouped 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 examine

-the 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, pulling the plant

away from that geographical location specified by the primary deter-

minates.

The first step in general 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 and processing costs.

TRANSFER COSTS

The economic spectrum of manufacturing consists of raw materials

on one hand, and potential demand for finished goods on the other.

 

Holmes, on, cit., p. U.
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Plant location deals with this total spectrum and everything within;

while transportation consists of a method by which the two extremities

of the spectrum can be united. There are five principle 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 While

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. We will first consider the cost of service influence.

Hate Influence on Location

The discussion of transportation rate influence on locational

decision is traditionally presented in the following manner: "Other

things being equal, how will transportation costs affect the location

of an industry?"u This presentation assumes that processing cost

factors, competitive factors and intangible factors are all negligible,

and that the choice of location rests entirely upon 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

demand realized. For this discussion, type of service will be viewed

as a factor which moves location away from the least-cost point.

1"1). Phillip Locklin, Economics of Transportation (Chicago: Rich-

ard D. Irwin, Inc., l9h7), p. M3.
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considerations. While viewing the problem in such a vacuum is highly

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. Accumulation 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 manufacturing plant either in close prox-

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 proximity to markets will lower distribution costs. To the

extent that the consumer's market and the raw material supply are geo-

graphically separated, the locational problem is one of identifying

the critical least-cost proximity.

To isolate the affect of transportation rates, we must first

look at the foundations which determine rate structures. Basically,

two forces are at work in the establishment of rates: (1) weight to

6

be transferred, (2) distance to be covered.

 

5Hoover, on, cit., p. 29.

Weber, op, cit., p. Ml.
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The proposition that increased weight 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 material will normal-

ly increase freight costs.

The distance to be covered influence upon freight rates refers to

discrimination between long and short hauls. Long distance tariffs

are 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.

Pursuing the certerispparibus assumption concerning other than

transportation factors, the general principle is that any particular

firm will tend to locate at a geOgraphical point where aggregate out-

lays for transportation costs are minimized.10 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,

gull" p. 55.

8
Ibid.. p. h75.

9At this point, the granting of in—transit privileges will not be

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: McGraw—Hill Book Co., 1952), p. 25.

10Ibid., p. 22.
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transfer costs will vary among different types of industry. But 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 the source of the material or source of

the market.11 The weight factor will normally determine which is most

economical. Consequently, most industries can be grouped into two

categories: material orientated and market 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. Each of these three cate—

gories of industries are discussed in turn.

Haterial 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 and power

are often included in the term raw material.12 For purposes of this

discussion, raw materials are limited to organic materials included in

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

 

Hoover, on, cit., p. 31.-

2

Greenhut, op, cit., p. 113.
.L
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manufacturing, water is a primary ingredient; power and fuel are in

all cases regarded as-a processing cost.

Two basic types of industries are traditionally located in close

proximity 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 plant to conduct extractive Operations

is dictated by availability of resources rather than economy of operap

tion. Accordingly, extractive industries will not receive additional

elaboration in this discussion.

Of primary concern is the second category of material orientated

industries. This category consists of industries which employ materials

that experience high-loss of weight during processing. Generally,

these industries utilize a simple manufacturing process that employs

low-valued, heavy or bulky raw materials.114 Illustrations of weight

losing industries are cotton ginning, lumber milling and beet sugar

refining. For example, only about one-sixth of the weight of beets

,—

is represented by the sugar extracted.

 

13Locklin, op, cit., p. M3.

ng. Russell Smith, and M. Ogden.Phillips, Industrial and Commer-

cial GeOgraphy (New York: Henry Holt and Company, 1950), p. MS.

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 utilizing heavy or bulky raw mate-

rials. If the manufacturing process is not weight reducing, locational

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 juice 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: (l) 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 transporting 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.

 

l6
Greenhut, op, cit., p. 11M.
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liarket 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. Desirable 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,17 in this

discussion we are concerned only with the influence of transportation

costs. The prime example of weight gained in processing is found in

industries which utilize ubiquitous materials. An ubiquitous 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 manup

facturer of beverages, utilizing water as a major ingredient, is a

prime example of an industry orientated to the market because of in-

clusion of an ubiquitous material. Inclusion of a raw material which

is ubiquitous will not limit the firm in choice of geographical 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

 

Other forces influencing market orientation are: (l) perishable

finished products, (2) volatile demand, (3) necessity for close contact

with customers for maintenance or other reasons.

8Hoover, op, 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.19

The reasons for this increased tariff are numerous. As raw mate-

rials pass through the various processing stages, they continuously

approach the physical product package which will be offered the con-

sumer. During this process, they become prOgressively more fragile,

harder to handle, and basically more differentiated. In addition,

customer demands are normally received in numerically small product

lots, each of which require prompt delivery service. Consequently,

as these additional demands are placed upon the transportation system,

rates are adjusted accordingly. Assembly plants normally are located

in close proximity to the market because of this rate increase 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: (l) The raw material 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. While orienta—

tion to raw materials or markets may influence some industries, other

concerns find intermediate locations desirable. What then are some

influences which cause firms to locate between extremities?

 

19
Locklin, Op, cit., p. MY.
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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 upon

the assumption that freight charges for a through movement are less

than the charges to and from an intermediate point. While it is normal-

ly true that intermediate locations are more expensive transportation

wise, there are some notable exceptions.

Probably the best known exception to the general rule is the

granting of in-transit privileges by the transport companies. In-transit

privileges most widely utilized are milling and fabrication. In both

cases, the raw material can be shipped to a process point, processed,

and shipped to the final destination at a combined rate applicable to

the normal through rates between the point of origin and the final

point of destination.20 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 are otherwise almost equal.

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 effect of in-transit privileges is to promote the disper-

21

sion of industry. A firm can locate at an intermediate point almost

 

EDI-bid. D PO 550

21Bigham 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 high transit costs.

In cases such as these, location at the junction point of water and

rail facilities can greatly reduce the aggregate transportation costs.

Water facilities represent the cheapest ton-mile method of transports.

23
tion and can be used for transporting the bulky raw material. Pro-

cessing can‘then take place during the re-handling operation. 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 Youngstown as steel making centers can be attributed to large extent

to the availability of water transportation facilities.

Additional factors which pull toward location at intermediate

points result from the need to utilize several raw materials or serve

several different markets. A firm which utilizes various raw mate-

rials in processing can usually realize lowest transportation costs by

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

 

Hoover, on, cit., p. 39.

23Greenhut on cit p. 110.
. #4...." ‘-



38

location which has minimum aggregate accumulation costs for various

raw materials. On the other hand, a distribution center is a location

which has minimum distribution costs to various markets. When one

material or one market cannot be identified as the primary factor to

consider in transportation costs, compromise 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 aggregate costs in proximity

to raw materials, markets, or at intermediate points. 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 upon loca-

tion, several factors operated to disrupt location at the ideal least-

cost point.

The basic and most influential factor is the availability of

transportation facilities. Extensive industrial deve10pment of north-

eastern Uhited States can be contributed to this factor. No point

within this region is farther than ten miles from a railroad.' The

influence of topOgraphy and its resultant effect upon transportation

facilities cannot be overemphasized. Waterways are restricted to rivers,

valleys, lakes, bays, and relatively level areas where canals can be

 

21J'I..ocklin, Op, cit., p. “9.
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constructed.2S Other natural barriers influence the various modes of

transportation substantially. The location analyst must be satisfied

to reduce his tug of war between materials and markets to a location

compromise along the current configuration of transfer routes.

Rate discrimination and geographic price discrimination will also

modify location decisions. Utilization of base point pricing, f.o.b.

pricing, or uniform blanket transfer rates can completely distort the

basic influences of transportation rates noted above. While detailed

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. While

rates are subject to regulation, the point must constantly be kept in

mind that effective rates are set by the carrier. Close proximity 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 actual freight moves. It is to the advantage of the

location analyst to make a detailed study of movement rates for his

particular industry rather than to accept paper rates per se.

As noted earlier, transportation affects plant location in two

ways—~cost of service and type of service. Thus far, we have been

concerned with cnst of service. Type of service can also influence

location. The extreme service restriction is found in perishable

products such as ice cream and bakery 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 dealt with in Chapter V in reference to demand

requirements. At this point, it is sufficient to note that demand

requirements can greatly distort location within the transportation

spectrum.

Thus far, we have looked at one side of least-cost analysis--

transportation. By detailed examination of transportation requirements

of his particular industry, the location analyst can determine what

transportation Specifications are necessary for the new location. The

next step is to view these specifications in light of process cost

requirements.



CHAPTER IV

GENERAL DELIXEATION -~ PROCESSIIG COST FACTORS

In the preceding chapter, we considered the transportation aspects of

cost analysis. We 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 list 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 transportation cost factors.

Geographical difference in processing cost can be directly traced

to forces of immobility. To the extent that any faster necessary for

production is mobile, it will tend to move to the geographical area of

highest reward. As Hoover points out:

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.

Consequently, 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

combines the cheapest critical immobile factors with the necessary

array of inexpensive mobile factors.

 

1Hoover, on, cit., p. 69.
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REKT

Rent is viewed in broad perspective to include the following cost

factors: land, taxes, and capital.

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—

ment 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 land rent within the city may be so high

as to preclude location, the city usually offers certain economies

that will offset this increased expense.3 Among these advantages are

better transit services and a more flexible labor market. The entre-

preneur can normally afford to pay varying rents for different sites

according to their economic advantages.

For any manufacturer, there are basically two classes of potential

plant sites. First, lots with existing construction which can be

purchased or rented, availing the firm of a ready constructed plant.

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

 

2

Ibido’ p. 700
 

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.h Because of this extreme durability, the in-

ventory of real estate accumulates rather than turning over. The

resultant of this durable quality is a standing stock of plant facil-

ities which have limited adaptability to the desires of individual

tenants.

The second alternative is to purchase vacant land for construction

purposes. Construction normally requires a substantial 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 complete locational process. In essence, this

is the apex of the location problem. While the objective is to pick

a site which minimizes total cost, the location analyst must realize

that land in itself is an independent cost factor. These basic consider-

ations were pointed out to emphasize this independent 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

 

1;
Ernest M. Fisher, and Robert M. Fisher, Urban Real Estate (New

York: Henry Holt and Company, 195”), p. 162.
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the #8 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 influp

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 may induce

a specific location within the area defined by the basic

factor. If the location offering tax 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

Hichigan.7 He concluded that taxes rank far down the list of factors

influential in location decisions.

These observations also agree with the study of taxation effects

8

on industrial location completed by Floyd. In discussing the theory

 

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

6

Ibido 9 pl 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, 1952).
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that higher-than-average industrial taxes in a community will restrict

its industrial growth, he concluded:9

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 taxing juris-

dictions.

Consequently, taxes are viewed as secondary influences in plant 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 influential when political

boundaries, such as state lines, separate the communities under con-

sideration.

Capital Costs

Capital is, beyond doubt, an indispensable factor in deve10pment

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.

 

9M0. Po 23-
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The price of capital is a direct result of the money market, although

this too may depend upon the intrinsic character of the firm.

Historically, capital has been an influential factor in location.1

Today, financial requirements are rarely, if ever, critical determi-

nants. This decline of influence is directly attributed to the rise

in mobility of capital funds.

LABOR

The locational influence of labor affects various manufacturing

firms in different ways. These variations tend to pull the location

of partipular industries toward the geOgraphical point which will best

satisfy individual requirements. While the accumulative influence of

labor upon location is hard to measure, Yaseen considered this influence

significant enough to state: ".. . labor for some companies is the

greatest single influence motivating plant relocation."ll

While 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 labor. Traditionally, wage levels

in the United States have been considered to be lowest in southern

states. Accordingly, many firms which operate on low profit margins

locate in the South to take advantage of large numbers of low wage

unskilled workers.

 

10For a brief review of the historical influence of capital on

plant location, see J. Russell Smith, and Odgen h. Phillips, Industrial

and Commercial Geography (New York: Henry Holt and Company, 1936),

Pp. 51-52.

 

llYaseen, op, cit., P. 50-
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Wages paid are beyond doubt important determinants of location,

but only one aspect of labor cost influence. From the viewpoint of

the employer, additional costs stem from productivity, skill require-

ments, stability, and labor legislation.

Productivity, or rather the lack of productivity, can represent

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 rates 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

13 Whileare 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 be offset by

decreased productivity.

Firms which require highly skilled labor normally orientate in

close proximity to the areas which offer the required skills. When

other critical factors force manufacturers to move from areas 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-

11+

ties in St. Louis. It is possible to offset the lack of skilled

 

12Hoover, op, cit., p. 103.

13Yaseen, op, cit., p. 121.

mSmith‘and Phillips, op, cit., p. 51.
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workers, but this is a costly and 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 prOposition

for the employer. 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. When highly organized,

the fundamental questions of union organization have been settled.

Examples of this can be found by comparing the wave of strikes experi-

enced in 19MB, with the labor situation in 195 . The year l9u6 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 this 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 can influence labor costs between different

geographical areas is labor laws. Virtually all industries are subject

to state labor laws. Workman's Compensation Insurance rates normally

are applied against payrolls at rates varying substantially between

states. While not a limiting factor to some firms, compensation

charges can represent a substantial cost to the manufacturer with a

large work force.

 

15Yaseen, op, cit., p. 75.
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The size of the labor force required can also 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 unemployed. The potential supply of labor represents all persons

1/

over In years of age who are not currently in the labor force. 0 Migra-

tion can substantially alter the supply 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

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

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

POWER AND FUEL

Historically, the location of power resources has been an out-

standing factor in the selection of plant sites. But, power, like

capital and labor, has gained mobility throughout the years. To the

early industries, the most attractive sites were located at the fall

lines of navigable streams. At this point, water could be harnessed

to turn power wheels with minimum difficulty.

Technological developments have greatly altered the locational

influence of power and fuel. Locklin adequately summarized this

development:18

 

16

Ibid., p. M1.

17Hoover, on, cit., p. 107.
‘

135mm and Phillips, on. cit., p. 51*.
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.. . every reduction in the cost of production of coal,

petroleum, and natural gas, and every cheapening of their

transportation from the producingfield to the power plant,

every increase in the efficiency of steam and hydro-

electric generating plants, every improvement in trans-

mission technique and every extension of inner-connection

among electric power systems tends to increase the avail-

ability 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

1

delivered-to-customer cost in most industries, is not significant. 9

Wood pulp mills and aluminum reduction plants are examples of firms

attracted to water—power sites. Natural gas, in the production of glass,

and accessibility to coal and coke in steel production, are other examples

of power and fuel orientated industries.

Due 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 excep-

tions were noted above.

CONCLUSION -- COST ANALYSIS

Chapters III and IV have presented factors to be considered during

the least-cost analysis phase of general delineation. Chapter III con—

sidered transportation cost factors. This chapter has considered

processing cost factors. The combined influence of transit and process

factors presents Specifications for location based purely upon least-

cost analysis. The job of the location analyst is to make a microscopic

 

19Yaseen, op, cit., p. 79.
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evaluation of the objectives and requirements of his particular firm's

operation. The cost structure presented in these two chapters provides

a framework to complete 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 compromise. The job remains to consider

these least-cost Specifications in perspective of modifying competitive

and intangible location factors. Chapter V presents the framework for

consideration of these additional factors.



CHAPTER‘V

GEKEhAL DELIEEATI N -- COXPETITIVE AND IKTAEGIBLE FACTORS

The problem of selecting a plant site requires 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 considerations.

COKPETITIVE FACTORS

The competitive influences upon location consist of demand require-

ments and forces of agglomeration. Demand requirements refer to adjust-

ments in least-cost location which are necessary to satisfy consumer

preferences. These adjustments usually require location in close

proximity to potential demand which in turn has the net influence of

dispersing producers over larger geographical areas. Agglomerative

forces influence firms to cluster in selected geographic areas in order

. . l

to realize benefits of spatial interdependence. Thus, competitive

forces can influence location toward dispersion or clustering. The

influence which will be most dominant depends upon product character-

istics of individual firms and their respective competitive require—

ments.

Demand Influence in General Locational Theory

Prior to examining the influence of demand requirements upon

 

1

Weber, op, cit., p. 13M.
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least-cost location, a brief summary of demand influence in general

locational theory appears appropriate.

The influence of consumer demand upon location is usually presented

by making assumptions of undifferentiated products, equal geographical

distribution of consumers, identical process costs, equal transporta-

tion rates and identical consumer preference, etc.2 Under these assumed

conditions, demand influences upon location result from the lowest

delivered price. Each 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 take the form of a

circle, the circumference of which is limited by elasticity of demand.

In cases of pure competition, additional 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. 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, Xarketing management (Homewood: Richard D.

Irwin, Inc., 1957), p. 390, and Greenhut, o cit., p. 1M1.

3

u

Ibi¢.. 0. 390-a

Howard, on, cit., p. 388.
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additional producers are added to the market area.5

While both of these approaches contribute to an understanding of

the general development of economic 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 Applicational 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. Consequently,

the locational influences of close proximity to demand are viewed as

revenue-increasing factors. Each firm will attempt to find a location

that will allow profit maximization. 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. For large firms, adjustment to demand require-

ment may mean location of branch plants in some industries, and ware-

houses in others.

 

5For a linear development of demand influences upon location

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 population

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 replace depleted 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 quantity.

A third class of industries orientated to markets for competitive

reasons are those manufacturers who do service work for other industries.

Close proximity is often necessary in order to assure minimum time

delays in breakdown and change-over requirements. This close proximity

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

served. As Holmes points out:

 

Hoover, on, cit., p. 38.

YGreenhut, on, cit., p. 16h.

8Holmes, op, cit., p. 18.
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When 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, and his

business.

The modifying influence of demand requirements is to orientate

location in terms of sales as 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

important in locational requirements of firms which sell to a limited

or highly concentrated market.

Agglomerative Locational Influences

Agglomerative forces refer to advantages of location gained from

spatial interdependence. These incentives result from cost-reductions

realized from economies of concentration. For 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 benefits

realized from location in close proximity to an industrial pOpulation.

Direct cost reductions of agglomerative forces are normally con-

sidered in evaluation of transfer and process cost factors. Examples

of linkage benefits are: (l) reductions in transfer costs resulting

from better facilities develOped because of high frequency utilization,

(2) reductions in process costs because of a ready supply of technically

trained labor, (3) lower interest rates resulting from availability of

industrial capital. Examples of individual benefits of concentration

are: (1) better control, (2) specialization, (3) less massing of
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reserves, (h) reduction in unit price of materials, supplies, 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 at this point.

The indirect cost reductions of agglomeration are not as easily

quantified. Greenhut refers to this category of influences as a group

of generally neglected locational forces. He goes on to say:

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 agglomerative 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. While the cost of the insurance

is a direct cost, the reduction in units needed as a result of excel-

lent protection represents the influence of indirect agglomerative

factors.11‘

Advertising costs can also be reduced by location in highly popu—

lated areas. Lower expenses will be incurred to achieve equal promo-

tional coverage.

 

9Hoover. 22.4111” p. 80.

loGreenhut, op, cit., p. 163.

llIbid., p. 169.
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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 requirements, location in close proximity for service units

means sales. For the manufacturer, locational proximity means reduced

costs, resulting from prompt service in time of change-over or break

down. I

The combined influence of both direct and indirect agglomerative

forces result in geographical 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 summary, competitive influences modify least-cost locations 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 sales in locations selection results in geo-

graphical dispersion of industries. Secondly, agglomerative forces

influence firms to locate production at a few geographical IOCations

in order to achieve economies of concentration. These benefits Can

result from individual economies of operation or from linkage with

other industries. The influence which will be most dominant in any

firm's locational specifications depends upon product characteristics

and competitive requirements.

INTANGIBLE FACTORS

Additional forces which must be taken 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 factors represent those intangible factors

which result from personal contacts of company executives. The second

group of intangible influences refers to purely personal considera-

tions in site selection.

Cost-Revenue Factors

Industrial location can be altered in order to take advantage of

personal contacts and influences of the entrepreneur. These influences

can have a direct result upon availability of materials, capital, and

sales.

The availability of capital can be related to the personal friend-

ship and confidence that exist between the entrepreneur and banker.

Special requests for rush materials or spare parts, in order to elimi-

nate bottlenecks in production facilities, may be considered more urgent

if friendly relations exist. Last of all, additional sales can be

realized by community contacts of company 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 altered 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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particular community may be selected because it offers desirable types

of recreational, housing, or cultural facilities. A particular region

may be selected because it offers a desirable 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 available in selection of sites to fit intangible specifica-

tions is somewhat narrow. For any particular firm, these factors may

only be primary in selection of the most desirable community.

COECLUSI N -- ~E§ERAL DELIEEATION

Chapters III, IV, and V have discussed three categories of factors

that should be considered by executives prior to making a geOgraphical

search for plant locations. Transportation costs and processing costs

were presented as the critical influences of determining least-cost

location. Competitive and intangible considerations were discussed

as factors which may modify least-cost location for any particular

firm. These three groups of locational influences have not been dis-

cussed in sufficient detail to reveal all locational implications.

What has been presented is a.method010gical framework for conducting a

critical analysis of individual locational requirements. The individual

concerned with location should examine his own requirements in respect

to each of these categories. Critical cost factors should be isolated

and modified with reSpect to competitive and intangible forces. At

this point in the selection process, general Specifications to evaluate

various alternatives resulting from site search should be formulated.



CHAPTER VI

IXPLEKEHTATION CF APPLICATIOKAL THEORY

The general delineation phase of applicational theory has suggested

a procedural framework for identifying critical factors in.plant loca-

tion problems. Kicrosc0pic analysis of current and projected opera—

tional requirements provides information necessary to formulate loca-

tion specifications. These specifications guide the remainder of the

deductive process of establishing plant location.

The first part of this chapter comments upon a procedural framework

for selecting the specific site. This framework represents the specific

delineation phase of applicational theory. The second part of the

chapter presents one method of implementing applicational theori.

Attention is directed to the selection procedure utilized by the Fantus

Factory Locating Service. Throughout this paper, emphasis has been placed

upon deve10pment of a theoretical framework for executive decision making.

The Fantus example provides some insight concerning the relevancy of this

procedural model.

SPECIFIC DELINEATION

Specific delineation consists of three steps necessary to reduce

the geographical area of concern to a Specific site. Evaluation of

location alternatives is made at the regional, 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.

61
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Several search areas can simultaneously be considered, including their

alternative communities and sites.

Individual state factors are not considered as focal points of

attention. Beyond doubt, some states offer advantages for location

while others have distinct disadvantages. The potential 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 particular state is considered during evaluation of alternative

communities.

Regional Delineation

The first step in reducing a potential geographical 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 area under consideration will vary according to the

specifications of individual firms. In cases where cheap labor is the

primary locational influence, regional examination may be limited to

Southern States. If proximity to markets 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 total area, the first

step in regional delineation is to identify which parts of the area

will meet the broad requirements of location specifications.

The second step is to determine which of the alternative regions

will be most economical for achieving locational objectives. Consider-

ation begins with the assumption that all costs are regionally
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variable.1 Each potential region is evaluated by examining the expense

of satisfying locational requirements. The differential in cost be—

tween alternative regions will vary with particular industries. As

Yaseen points out:2

In many industries a differential of as much as 10$ of

total 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 delineation will identify geo-

graphical areas which will satisfy locational requirements at least-

cost. The regions which present possibilities for most economic operap

tion become the search areas for particular communities.

Community Delineation

Up to this point, the executive concerned with relocation has, by

process of elimination, selected a few general areas within which he

must identify the one community which satisfies his requirements.

Reliable sources indicate that the typical investigation b0gs down at

this point.3

Faced with selection of a community, the location analyst should

focus his attention on the availability of necessary facilities. The

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

more detailed investigation is undertaken.

Detailed investigation consists of measuring all facilities in

terms of potential costs of manufacturing. If all facilities are

available at a reasonable cost, investigation is extended to include

intangible characteristics of the community.

The character of local city politics and the community's attitude

toward industrial deve10pment must be considered. Of primary concern

is the question of compatibility between the firm and the community.

For example: Will our prOposed building and manufacturing Operations

meet with the approval of the community? Not understanding all impli-

cations of such intangible factors can result in a serious and expensive

mistake on the part of the firm. The firm must also consider if the

community fulfills the environmental desires of the firm's personnel

which are to be transferred. Living conditions must be examined in

terms of such factors as recreational facilities, cost of living, and

adequate housing. If the community offers incentives, complete details

should be examined.

Analysis of these and all other factors of importance will point

out which communities are the best potential sources for conducting

manufacturing Operations. Evaluation of potential sites still remains.

Site Delineation

Evaluation of available sites represents the last step in the

specific delineation process. Only if the community meets all other
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requirements will the search be necessary. Selection of a site to

construct a new plant can normally be successfully completed in all

industrial minded communities. In locational problems where a ready

constructed plant is sought, evaluation of sites may be necessary prior

to community delineation.

In selecting a site, attention must once again be directed toward

cost analysis and consideration of intangible requirements. In addi—

tion, physical requirements and tepographic features must be considered.

Naturally, the direct cost of procurement is the primary governing

factor. Other costs such as obtaining rail sidings, utility hooksups,

and highway access also require evaluation. From the intangible aspect,

the firm must determine if the neighborhood 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. Unskilled and women workers usually

depend upon public transit systems for transportation to and from work.)4

Only after satisfactory plant sites have been determined is the

total delineation process completed. At this point, the firm's execua

tives are armed with the necessary facts to make an intelligent loca-

tion decision. Sufficient information should be available to determine

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

for relocation.

 

l+Holmes, op, cit., p. 2h9.
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FANTUS FACTORY LOCATING SERVICE PROCEDURE

Applicational theory has presented a procedural framework to

guide the deductive process of plant location. Our concern was directed

at stages of delineation rather than details of implementation. The

remainder of this chapter presents one method of implementation--that

utilized by the Fantus Factory Locating Service (FFLS).5

For 35 years, FFLS has specialized exclusively in the economics

and engineering of locational problems. Founded in 1929 by Mr. 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, BorgsWarner, 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—

ities, (2) territorial delineation, (3) comparative analysis of finally

selected communities, (h) 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 by

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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Analysis of Present Facilities

Identification of needs and requirements of the client is the

first and most paramount problem in selecting a new location.. The

purpose of this extensive analysis is twofold. First, factors perti-

nent to locational prOblems must be identified prior to conducting 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 Operations. The degree to which FFLS participates in

answering the questionnaire varies with companies. 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

considering geOgraphical realignment of production facilities. Market

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, quantity, and method of shipment.

Other information includes inbound and outbound freight costs, required

labor skills, wage rate structure, taxes, and utility costs. Detailed

information concerning the physical outlay of present facilities and

requirements 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 are obtained by requesting in-

formation concerning preference of geOgraphical area, size of community,

and type of community co-Operation required. In cases where manage-

ment's opinion concerning certain intangibles 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. By process of elimination

FFLS 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 with 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 materials 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, on, cit., pp. 10—11.
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over 2900 pOpulation in the United States. Each of the communities in

potential search areas is evaluated in reference to the firm's require-

ments. This process of focussing all FFLS resources on the problem at

hand allows those areas which qualify for field investigation to be

isolated.

Comparative Analysis of Finally

Selected Communities

Field investigation is undertaken in all communities which appear

to have the necessary locational qualifications. FFLS representatives

evaluate and chart every facet of each community's economic and social

life.

All records are examined to determine availability of transpor-

tation facilities, current industrial deve10pment, available labor

supply, utility and sewer systems. Personal conferences are conducted

with city representatives concerning the community's attitude toward

industrial development. Complete information is obtained concerning

municipal services, tax structure, available housing, living conditions,’

banks, climate, and possible community inducements.

Interviews are conducted with local industrialists in order to

obtain information concerning their manufacturing eXperiences. This

provides data which is not distorted by community promotional effort.

Details are requested from these manufacturers concerning all aspects

of the desirability of locating in the community.

All desirable sites or suitable plants are evaluated in each city.

This includes examination of the general neighborhood. physical charac-

teristics of the site and/or plant, transportation facilities available,



70

utility analysis, and complete examination of probable price.

When 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 Comparisons

Locations considered as‘desirable alternatives are presented 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 comparative charts and

sufficient documentary material to support all conclusions reached.

The first chart presents a dollar and cents breakdown of potential

delivered-to-customer costs in each of the alternative communities.

In essence, this is 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 against potential costs at various new locations.

In this manner, the actual 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. Expense of

setting up operations at each point can be determined from this compari-

son. Intangible factors available at each location are evaluated in

'accord,with the client's desires and presented on this chart.

For most clients, this completes the work of FFLS. In some cases,

the representative may be requested to perform some additional duties,

such as purchasing the site, but these extensions are not pertinent
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to our current interest.

This discussion has presented an example of implementation within

the framework of applicational theory. As 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 development of FFLS procedure was also noted. Because of this

similarity, the procedures of FFLS was selected to illustrate imple-

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.
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CHAPTER VII

EI-JP IRICAL LEI‘HODOLOGY

The objective of Section Three is to report empirical observa—

tions concerning practiced locational procedures. 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.

EXPIRICAL XETHODOLOGY

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

prepared materials limits observations to available case studies, avails

only reported 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 inadequate for the purposes

of this study.

The second method of obtaining desired information was to conduct

field studies. The primary advantage of this method stems from control

over cases studied and materials analyzed. This empirical approach was

determined as the best method of obtaining information consistent with

the objectives of this study. .

73
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Geographical Study Area

The geographical area selected for consideration was the State

of Kichigan. While the total area available for consideration was

unlimited, Hichigan 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 highways--is relatively independent of

IOCation 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 hichigan. The factors under consideration are

immaterial to political boundaries.

Number Of Firms Studied

A sample size of six firms was selected for analysis. No attempt

was made to obtain a statistically representative sample of industrial

firms located in hichigan. Analysis of six locational procedures 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 questionnaires in obtaining desired information.

Selection Of Firms

Selection of the six industrial firms to study was made with the

co-operation of the michigan Economic Development Department. No

restrictions concerning type of industry, location of industry, or

prior location of industry was considered in selection of the firms

to study. Each of the firms selected had to meet the following

requirements:
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1) All shall have located subsequent to 1950.

2) All shall have selected new sites distinct from the

land on which prior facilities were located.

3) Each of the firms selected shall have different

ownership.

Through the assistance of one of the Economic Development Depart-

ment's industrial agents, a list of twelve potential study prospects

was obtained. Selection was based upon examination of firm files and

upon the judgment of the industrial agent. Only those firms with a

past record of co-operation in research projects were selected. Special

attempt was made to select firms of various sizes. Because of’the

consideration applied in selection of these potential-firms, a list of

twelve was determined satisfactory to obtain an acceptance 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 array of

different size firms. I

Classification of Sample

The six firms selected for analysis were classified into three

groups for analytical purposes. The basis of classification was

number of plants operated by each of the firms. Dumber of plants

operated was selected in order to provide some insight into the fre-

quency of locational problems confronted by the various firms. The

limits of each group are as follows:

Category One - Large Size Firms 7 or more plants

Category Two - hedium Size Firms - M to 6 plants

Category Three - Small Size Firms - 1 to 3 plants

Each of the categories contains two firms.
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Hethod of Contact \

Each of the six firms, selected as invitational prospects, 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 copy 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. Each

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 type

of question under consideration did not readily lend to specific ques-

tion structuring. Additional advantages of using interviews are that

the interviewer can obtain the "feel" of the firm, all information can

be classified on the spot, and perhaps more complete information can

be'o tained.

The objective of each interview was to encourage the person inter-

viewed to express himself freely concerning the locational procedure

utilized, and the influence of highways. Extreme caution was exercised

not to direct the interview by revealing any aspects of the theoretical

procedure under comparison. While a complete conversational atmosphere

4

was desirable, some structuring of the interview was necessary to

insure comparative interview results.

The actual interview utilized was structured on a stimulusuresponse
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pattern. mach person interviewed was asked two general questions to

guide the conversation. The first question stimulated the discussion

concerning locational procedures utilized. The second question was

directed at the locational influence of highways. Each 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 all cases, these questions

were structured as a 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 asked 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.



CHAPTER VIII

EXPIRICAL CASE STUDIES

Information obtained by way of field study is reported in this

chapter. The objective is to relate procedures which governed loca—

tion selections. No attempt is made to generalize upon the information

reported. In order 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

regarding the firm under observation. Data concerning the product

manufactured, size of the firm, markets served, and other items pecup

liar to the individual firm are reported. This introduction is intend—

ed to give the reader a "feel" for the firm and 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 is reported.

Utilization of this non-restricted approach allows the thought process

of each person interviewed to be presented. Attempts to categorize

practical procedures in the framework of applicational 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 reported. These

cases are not presented to justify the applicational approach, but

78
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rather to provide some insight concerning the relevancy of the assump—

tions made in formulation of the theory. Comparison of knowledge

gained from examination of practical procedures is presented in Chapter

IX. The influence of highways is considered in Chapter X.

Two shortcomings of the empirical approach, as used in this thesis,

warrant mention. With the exception of one case, only one person was

interviewed regarding each firm.1 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

apt to express the viewpoints of the firm.

The second shortcoming evolves from the elapsed time since the

location decision was made. Depending upon the retention abilities

of particular individuals, as well as the resultant success of the

decision, the factors leading to site selection may be distorted. Two

checks were utilized to hold this second shortcoming to a minimum.

First, only firms located subsequent to 1950 were selected for observa-

tion. This reduced the span of time between location and observation

to a relatively short period. Second, the general validity of inter-

view results was checked against information obtained from the Michigan

Economic DeveIOpment Department. 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

company 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

intentional and unintentional bias presented in the case studies re—

mains an unknown ingredient.

Each case study is labeled in reference to the firm's size cate-

gory classification. This provides the reader with some insight regard-

ing the frequency of location problems confronted by the various firms.

FIRE A —- SLALL SIZE FIRM

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

equipment has been developed which can meet the necessary product

specifications. The firm normally experiences a high product rejection

rate which is attributed to human error, component defects, and extreme

vulnerability to dirt particles during product assembly.

All production undertaken is on a work order request at speqifica-

tions established by the customer. The typical customer manufactures

brand items which utilize Firm A's product as a vital component in

their finished product. The entire production of Firm.A is sold to

an industrial market. Six customers purchase 95$ of the firm's produc-

tion. Product shipment is normally by parcel post. An entire week's

production would readily fit in the trunk of an automobile.

Five years ago, this firm started as a two man operation. Within

a few months, the company's product gained market acceptance, and

additional manufacturing capacity was required 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 make a decision between establishment of a 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 original plant was con-

structed could not provide the skilled labor necessary to support a

multi-shift operation. Total population numbered less than 1000. In

addition, female labor was not available in this town for night work.

While the second shift arrangement worked as a temporary measure, con-

tinued growth required expansion of facilities.

A branch plant was located fifty miles from the main operation.

Both plants now employ a combined total of 150 full time employees.

The procedure analyzed in this study is that utilized in establishment

of the branch plant.

Location Procedure

Faced with the problem of selecting a site for a branch plant,

the owner first looked at the requirements which the new plant must

meet. Of primary concern was a location in close proximity to the

existing plant. Initial plans called for retention of all staff and

service functions at the primary plant. Only assembly functions were

to be performed at the branch.plant. Consequently, the first require—

ment for a new plant was location in close proximity to primary manup

facturing facilities.



82

Because of a backlOg of customer orders, the owner decided to

look for a plant which was available for immediate possession. 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 populated with

people of Dutch origin would encourage cleanliness in daily work areas.

As noted earlier, dirt control is a critical factor in product assembly.

Availability of female labor, at wage rates comparable with those paid

at 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 specifications.

The owner requested the Hichigan Economic DevelOpment Department to

locate an available plant within the area outlined. Five plants located

in various communities were considered. Each of these plants lacked

the necessary requirements, so all were rejected. During evaluation

of one suggested location, the community concerned became extremely

interested in obtaining the branch plant.

This community offered to supervise construction of a new plant,

and provided a satisfactory site upon which the plant could be built.

All of the basic requirements were available in the town; so, the owner

tentatively accepted. Prior to final 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 thee

employees convinced the owner that his tentative decision zas satis-

factory, and final commitments were made.
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Hiahway Influence

The owner of Firm A placed little emphasis upon the influence of

highways in selecting his plant site. Although the location of the

new plant is on a major highway, this was not a prime locational

requirement. He indicated adequate roads were necessary to transfer

workers, ut other than satisfying transfer requirements, highways

contributed little to over-all locational specifications. Potential

advertising that could result from location in close proximity to a

highway was not considered. In discussion of the advertising influence,

the owner felt it would benefit his particular firm very little. Eo

definite opinion was provided regarding community prestige resulting

from location on a well traveled road. In selection of the final site,

the highway factor had not been considered.

FIRH B -- SXALL SIZE FIRM

The second small firm studied owned a total of three plants. Two

of the plants have been in operation for a number of years; the third

plant is currently under construction. While small in terms of number

of plants, this company is considered as relatively large in the indus-.

try. The new plant under construction will employ 200 people when

completed.

The product manufactured is a basic ingredient in construction

work. Customers vary from industrial firms to individual consumers.

All customers purchase the finished product from retail stores or bui d-

ing supply companies. The market served is small in geographical area,

but has a very high population density per square mile. Within the
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market, sales are made to a variety of different customers.

Heavy weights of both raw materials and finished products has

stimulated firms in this industry to locate in close proximity to

markets and raw materials. An ideal site is traditionally one which

provides raw materials and is close to the market served. The industry

pattern has been to select a location near the market, if a site offer-

ing mutual benefits of both raw material and market proximity can not

be obtained. In cases where the market is selected over raw materials,

normally a deep water harbor is required. This allows the raw materials

to be shipped by cheap water transportation.

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 completed, will represent a major

expansion 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 complete analysis

of potential markets was undertaken. This analysis provided several

satisfactory markets, one of which was selected for penetration. By

evaluation of transportation costs, the company determined that the

suggested geographical area would allow economical operations. Within

this area, a search was undertaken for a site which provided adequate

raw materials. The search area contained several deep water ports

which could be utilized for shipment of raw materials, if adequate

natural resources were not located. 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 appeared desir-

able. Options were exercised on these sites in order to determine if

the raw materials available could meet production specifications.

Extensive analysis was undertaken 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 analyzed for the site under

consideration. At this point, intangible factors were considered for

the first time in the location analysis. Because of the potential

economy of operation that could be realized at this site, the firm had

almost definitely decided to locate prior to examining intangible con-

siderations. Nevertheless, a detailed examination was undertaken to

point out if location at the proposed site would be detrimental to the

firm‘s deve10pment. Analysis was aimed at pointing out potential un-

desirable features that could result from construction in this area.

This investigation 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 plant. An area of over 1000

acres was purchased for the new plant.

Highway Influence

In selection of the final site, location in close proximity to a

major highway was considered a primary prerequisite. The firm esti-

mated that 7575 of its finished product would be shipped to the market

via truck. The site purchased is bounded on one side 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 potential public relations were given no

consideration in deciding where on the site the plant would be construct-

ed. This lack of consideration is supported by the fact that the actual

plant will be 3/h of a mile from the major highway and not visible to

' passing traffic. No opinion was voiced concerning benefits of adver-

tising or potential community prestige that could have resulted from

construction adjacent to the highway.

FIRM C -- EEDIUM SIZE Fl M

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 plant. In total, five plants

are owned and operated by the corporation.

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

purchased by customers located in extremely different geographical
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areas. Major customers are appliance firms, power equipment manufac-

turers, and the government.

Each of the recent location problems confronted present interest-

ing examples 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

time, and costs of shipping 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

location selected is a considerable distance from the firm's primary

fabrication Operations. This decision has resulted in a strange paradox.

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 undertaken in the

same community 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 availability of trained labor. Of

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 IOCations.
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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 remainder

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 of the basic requirements, determination of critical

factors is not too difficult. Knowledge of the raw materials 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 possibilities with over-all requirements. For

Firm C, the area of potential location is easily defined. Prior to

making a field search, the area is evaluated regarding transportation

costs that will result from location at different specific sections of

the search area. By this evaluation, some sections can be given prior-

ity in actual search, and the limits of the potential area can be

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 construtm or purchase an existing plant is never determined

until field investigation has taken place.

Within the potential location area, communities which appear to

offer the necessary requirements are evaluated. General information

is obtained about the community regarding size, exact location. and

reputation. A surprising amount of information is obtained at business
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meetings, conferences, and from news releases that concern the community.

If the city appears to have the necessary requirements, a representa-

tive of the firm is sent out to investigate the community informally.

Firm C usually begins this evaluation by asking questions about

the town in local barber shops, restaurants, and other places where

the citizens gather. If the community appears desirable, the next

step is to ascertain if the community has an official 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 requirements can be met, the investigation is carried to local

manufacturing firms. Discussion with local manufacturers usually com-

pletes the picture for the representative of Firm 0. No 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 particular attempt is made to

match alternative communities. In the process of investigation, if

the first community analyzed can satisfy the Specifications of the firm,

it is selected for location.
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Highway Influence

Location on a highway is one requirement the potential site must

meet. While rail is used to transport raw materials, 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 facilities are not utilized at the assembly plant.

In reference to the advertising question, the executive interviewed

replied that it was immaterial 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

local 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 appearance. Location on a back

road is satisfactory if it can meet all transportation requirements.

FI H D -— MEDIUM SIZE FIRM

Established shortly after 1910, this company has experienced

steady growth at a moderate rate. Manufacturing 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 packaging of its customer's products. Firm D sells to a 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 employed.
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The five company plants are decentralized over a large geographical

area. Each plant serves markets which are in close proximity to the

plant. Both the weight of the raw material and the finished product

require that transportation costs be held to a minimum.

Normal expansion at one of Firm.D's major plants required that

management give consideration to increasing production facilities.

At the present location, the firm did not have room to eXpand in a

satisfactory manner. The decision was made to separate the finishing

Operations from the basic manufacturing process. The plan called for

the basic manufacturing process to remain at the primary plant,with

finishing and assembly to be transferred to the new plant. The pro-

cedure analyzed in this study is the one that was utilized in estab-

lishment of the branch plant.

Location Procedure

Firm D's management made the basic decision to purchase an existing

plant if possible. Establishing the specifications for the new plant

was relatively easy. The semi-finished product would be shipped by

truck to the finishing plant. This required that the new plant be

located in close proximity to current operations. The finishing plant

would serve the same market that was currently being served by the

primary plant. Therefore, any movement away from current operations

should be in the direction of current and potential markets. Finish-

ing operations required that the new plant must have considerable floor

space. In order to efficiently house the assembly process, a long narrow

plant was required.

A few unsuccessful attempts were made to locate an existing plant
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which could meet the firm's specifications. One of the firm's execup

tives, returning from a business trip, noted a vacant plant when

driving through a small town about fifty miles from the primary opera-

tion. A cursory examination was made on the spot. The plant appeared

to conform to the necessary Specifications.

At a later date, a more detailed evaluation was made of this

community and the available plant. The climate Of the town appeared

satisfactory. A necessary work force Of 150 peOple could be obtained

at desirable wage rates. Examination of the plant indicated that

minor modifications would render the plant suitable for the finishing

and assembly operations. All necessary utilities were available. The

location appeared satisfactory in reference to market proximity. Based

on the results of this analysis, a 90 day option was obtained on the

plant. This provided adequate time for completion of a detailed market

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 took extreme caution not to reveal its identity

until the purchase agreement was signed.

Highway Influence

The new finishing and assembly plant is located on a major highway.

A direct route to the primary manufacturing Operation facilitates

movement Of semi—finished products. All finished products are shipped
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to customers via truck. One of the major advantages of the new loca-

tion is a network Of roads which provides ready access to the major

markets.

In selection of a plant, no consideration was given to increased

advertising or beneficial community relations that could result from

location in close proximity to a major highway. No Opinion was voiced

concerning these potential benefits.

FIRM E ~~ LARGE SIZE FIRE

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 E 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 plant as strictly a custom

operation. This is necessary in order to assure proper consideration

of all facets peculiar to each particular plant. Yet, in the selection

of each location, there are basic principles which are followed in

selecting the specific location. These principles serve as a guide

to determine which department is responsible for each step 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 Firm E,

a brief review of corporate organization is necessary. Corporation E

is completely decentralized with respect to Operations. The firm has

more than 15 Operating divisions. The Operating divisions utilize two

basic types of plants—-automotive assembly and basic manufacturing.

Each Operating division is an autonomous profit center charged with

the responsibility of making sure their plants 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 types of plants. Automotive assembly plants are typically

located in close proximity to the market served. Experience has proven

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.

Location Procedure

The first step in the location procedure is taken long before the

actual planning of any specific plant. Corporation economists have

made careful studies of the economic and pOpulation trends Of the

United States. Based on the conclusions of this analysis, forecasts

have been made Of the automotive's industry trend, as well as Firm E's

trend within this industry. The Sales Department utilizes these

forecasts tO determine what type of units will be sold, how many of

each type, and in what part 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 Department. If they
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do not have the facilities to produce the required units, it is their

responsibility to request approval to construct additional plants.

Plans are formulated regarding the size of plant needed, the general

location, and the date the plant should be completed. Prior to con-

struction, final authorization to spend the money must be obtained.

In order to provide a dollar estimate for the required facilities,

Specifications are forwarded to the Hanufacturing Facilities and.Plant

Engineering Departments. These two departments develOp a project appro-

priation request for the consideration of the Board of Directors. If

this request is approved, the search for an appropriate 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 De-

partment responsible for selecting the specific site.

The first task in site selection is to pin-point the places in

the general search area that will provide minimum transportation costs.

This analysis provides a list of preferred areas which are examined in

detail. Requests for potential sites are then sent out to industrial

development representatives of utility and railroad companies operating

in the preferred areas. General site specifications are included with

these initial requests. The typical site desired contains approximately

200 acres Of land, about hooo feet by 2500 feet, with a four lane his _

way on one side, and a mainline railroad on the other. The minimum

size community acceptable is one with a population Of 50,000. lost of

the sites offered can be eliminated without field examination. Company

files are checked in detail for all information regarding potential

sites and their reapective 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 tangible 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 detailed surveys are then placed on a large

chart for purposes of comparison. Quite often, almost 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 for purchase. If

the site selected is approved, the plant location problem is complete.

At this time, the identity of the firm is revealed for the first time

to the residents of the community selected.

Highway Influence

In the words of the executive interviewed, the influence of high-

ways is becoming "bigger and bigger." As noted earlier, the typical

site selected by this firm requires 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 good access to the plant.

The advertising potential of locating in close proximity to a

major highway was considered as one of the reasons for the prerequisite

of a four lane highway. Considerable doubt was expressed concerning

the direct value of such advertising. Indirectly, the firm feels their

product image is increased by such locations.

Likewise, the public relations aSpect of highway location is

considered in determining the site specifications. While 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.

FIRM F -— LARGE SIZE 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 implementing this policy, the decision

was made to seek a location that was geOgraphically 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 industrial

market. The largest group of customers is the automotive industry.
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In total, 12 plants are owned and operated by Firm F.

The plant relocation, studied in this case, specializes in the

production of one product. This product has gained market acceptance

rapidly. Increased production has made this item one of the major

product lines of Firm F. This particular product is almost totally

sold to the automotive industry. Other manufacturers of transportation

equipment do use the product, but their 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 undertaken 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 required that the new location be in

close proximity to the major market served. Based upon this require-

ment, a search area was outlined. This area included parts of three

different states. In consideration of whether to construct a plant

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. Experience obtained from production of the new product

provided a good estimate of what additional equipment would be required.

Floor space needed for initial production was estimated. Forecasts

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 electroplating equipment, prOgramed for

use in the new plant, 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-operative

employee-employer relations. While conscious of the effort necessary

to develop this relationship, location in an area with a desirable

labor record was a prime prerequisite. Based on these specifications,

the search for an adequate site was undertaken.

In an effort to locate an available plant, all attention was

focused upon communities which offered manufacturing facilities.

Innerous plants were analyzed, but none met the necessary specifica-

tions. The normal 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 appear-

ed promising, additional investigation was to be undertaken. This

additional investigation proved unnecessary. Only one plant appeared

at all desirable; other factors ruled out purchase.

Disappointed in an attempt to purchase facilities, the decision

was made to construct a new plant. The desired type of building was

designed. The plans outlined the needs of initial production facilities

as well as potential methods for expansion. This new plant was designed

so expansion construction could be undertaken without work stoppages.

Based upon analysis of building plans, exact specifications for the

site were determined. When all of the new specifications had been

ascertained, field investigation was once more undertaken.

Field search now assumed a different complexion. Communities
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which appeared to offer the basic requirements were selected for field

examination. This required that some communities, earlier by-passed,

had to be given additional consideration.

The first step in evaluation 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 detailed

evaluation was undertaken. The community was measured in terms of

available facilities and costs of operation. As noted earlier, power

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 communities that provided the

necessary requirements in varying degrees. Location in any one would

have allowed economical qperations, but the decision was made to con-

tinue search for a better location. After evaluation of more potential

locations, an extremely desirable community was discovered. No attempt

was made to directly compare this location with the others evaluated.

Based upon experience accumulated during the total field analysis,

selection of this community was almost automatic.

Highway Influence

Firm F placed substantial weight on the highway facilities avail—

able in each community. In evaluation of various sites, only those

which had ready access to at least one major highway were considered.

All shipment to and from the new plant utilizes trucking facilities.



101

Similar to the assembly plant located by Firm C, Firm F's new plant

has rail facilities available which are not presently used. The

executive interviewed stated this was only smart business--future

deve10pments may make rail transportation 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 an industrial market.

Consideration was given to community prestige in determining the

way construction would be undertaken on the selected site. The plant

was well landscaped and parking lots were placed close to employee

entrances. This increased the attractiveness of the new plant. Firm

F did not feel location had to be on a major highway to achieve accep-

tance as 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—

wav.
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CHAPTER IX

COKPARISOR OF THEORETICAL AFD PRACTICED.

PLANT LOCATION PROCEDURES

The objective of Chapter IX is to measure the extent to which

practical location practice reflects applicational 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 suggested theoretical procedures of

plant location utilized by businessmen in selection of

their plant sites?

Section Two presented location theory in procedural perspective

for use in comparative analysis. Applicational theory was defined as

a framework for considering location problems. This framework consists

of two procedural steps that can be utilized to guide executive deci-

sion making.

The first procedural step suggested is general delineation.

During general delineation, management 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. Based upon this analysis,

general specifications are formulated. These specifications guide the

remainder of the deductive process of site selection.

The second procedural step is specific delineation. Specific

delineation consists of three additional steps necessary to reduce the

103
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geographical area of concern to a specific site. Location Specifica-

tions are used to evaluate alternative regions, communities, and sites.

Section Three presented six empirical case studies. In considera—

tion of these cases, emphasis was placed upon the reported procedures

of location. For Firms C and E, the general location procedure was

noted. In all other cases, the procedure utilized for selection of a

specific plant was elaborated. No attempt was made to generalize upon

the information reported. Observations were presented in a general,

but consistent, format rather than in the framework of applicational

theory.

This chapter generalizes upon observations made during empirical

study. First, generalizations are presented in reference to the pro-

cedural steps of applicational theory. This will provide insights

concerning practical utilization of the suggested procedural steps.

Second, conclusions are made concerning comparison of over-all theo-

retical and practical procedures. This provides some insight concern-

ing the relevancy of application theory.

GEEERALIZATIONS COFCERK HG PROCEDURAL STEPS

OF APPLICATIOEAL THEORY

General Delineation

l. 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 varied details regarding

requirements which the specific site must meet. Firms B, E and F

established the most detailed requirements.
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3. Only one firm, corporation E, conducted an evaluation in

proportion to that suggested in applicational theory.

h. Pre-search analysis undertaken by all firms was sufficient

to establish the general area in which the new plant should be located.

5. None of the firms studied made a detailed cost analysis of

their operations prior to relocation. Neglect to consider this phase

of analysis may be the result of the expansion characteristics of

firms studied.

6. Each firm expressed little difficulty in determining factors

critical to their location problem. This may indicate that a detailed

analysis 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 appeared most critical in

formulation of specifications. With the exception of Firm A, these

factors concerned some aspect of transportation costs.

8. In formulation 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. Consequently,

no plant was located on purely a leastecost analysis.

9. Only two firms gave detailed consideration to intangible

factors during the general delineation stage of location procedure:

Firms A and E.

10. Each firm rigidly maintained its pre-search Specifications

as guides throughout the remainder of the location procedure. The only
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exceptions to this rule were noted when Firms A and F could not locate

satisfactory plants. This provides some insight regarding the value

of detailed analysis of objectives and requirements.

11. In establishment of location specifications, only Firms C

and D gave detailed attention to their potential growth requirements.

12. No relationship is observed concerning the frequency 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 detailed analysis.

Specific Delineation--Regional

1. Selection of the general region for plant location received

the least amount of direct attention in the location process.

2. None of the firms studied conducted field investigation in

more than one general region for any specific plant. Consequently,

the regional cost comparisons suggested in applicational theory were

not utilized.

3. Specifications resulting from pre-search evaluation were

sufficient to reduce location possibilities to one relatively small

geOgraphical area. This may indicate that the Search area for most

firms is strictly dictated by the critical factors of location.

N. All firms did outline a specific search area prior to conduct-

ing field investigation.

5. Only Firm E 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 smaller preferred

location areas within the larger search area prior to field investigation.
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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 procedure indicates that firms serving a national

market may consider substantially larger areas when selecting locations.

Specific Delineation--Community and Site

1. The point, in the selection process where community and

site analysis is completed, varies substantially among firms. Conse-

quently, 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 undertaken varied among firms, but

no relationship is observed between frequency of location problems and

intensity of evaluations.

h. All but one firm felt it was necessary to locate satisfactory

sites prior to evaluating communities. Firm C alone felt it was neces-

sary to select a community prior to searching for a site.

5. The number of different communities and sites analyzed varied

extensively among firms. Firms B and E required that some alternative

locations be given consideration. Those firms searching for ready

constructed plants only evaluated communities offering the necessary

facilities. For example, Firm B evaluated only one community. Those

firms which required a Specific type of site evaluated only those

communities offering potential locations. Only Firm E required that

all communities with satisfactory Sites receive complete evaluation.

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

munity analysis.

7. All firms, in making initial community evaluations, placed

primary emphasis Upon 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 acquisition and labor. Firm

E considered complete costs of acquisition, set-up, transportation,

and operation.

9. All firms considered some intangible aspects of potential

communities prior to final site selection. Firms A and B were the

only firms which had established definite requirements prior to the

evaluation of specific communities.

10. Emphasis placed upon intangible factors varied among firms.

All firms agreed that a community would be rejected if it proved un-

desirable. Once again, only Firms A and E had qualified what Speci-

fically was an undesirable community.

CONCLUSIONS REGARDING COMPARABILITY OF THEORETICAL

AND PRACTICAL PLART LOCATION PROCEDUEES

1. All firms studied completed each of the four procedural steps

of applicational 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 types of

location problems. Each of the firms observed established locational

specifications based upon particular principles suggested in applica-
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tional theory. Only one firm made an evaluation in proportion to

that suggested. Investigation points out that firms tend to emphasize

the influence of cost and competitive factors when forming specifica—

tions, while generally neglecting the influence of intangible factors

when forming specifications. This points out a basic inconsistency in

the practical 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 requirements. Gen-

erally neglected was the initial cost analysis of present facilities

suggested in theory. Specifications were formulated without the bene-

fit of this analysis. In conclusion, comparison points out that the

general delineation phase of applicational theory presents a relevant

framework for considering customized location problems.

3. The specific delineation phase of applicational theory pre—

sents a framework for guiding the deductive process of selecting a

specific site. Each of the steps suggested in this stage of applica-

tional theory was completed by all firms studied. Each firm defined

a search area, evaluated one or more communities, and analyzed one or

more sites. The extent of evaluation completed at each stage and the

pattern of analysis varied among firms. Observation of case studies

suggests that the specific delineation phase of applicational theory

presents a framework that is too rigid for customized location prob-

lems. The concepts of analysis for each stage are valid, but the

suggested order of evaluation is not adaptive to the problems of various

‘firnm. As noted earlier, only one firm evaluated communities prior to

g;tiidying available sites. The applicational approach should be modified
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to make community and site evaluations co—extensive. The multiple

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

solution of a location problem. In conclusion, the specific delinea-

tion phase of applicational theory is relevant in concept. Hodifica—

tions noted above should be considered regarding the order of the pro-

cedural approach.

R. Based upon analysis of practical location procedures, with

due consideration for the rigidity noted above, applicational theory

is determined to be a relevant guide 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 practical procedures

utilized concepts relevant in applicational theory. In accord with

the data presented throughout this thesis, applicational theory is

tentatively considered as a practical and relevant guide for executive

decision making.

SUGGESTIONS FOR FUTURE IKQEIRY

Suggestions for continued inquiry flow freely from a study which

attempts to present a broad coverage of a detailed field. From the

vieWpoint of the author, some of the most significant and relevant

suggestions are presented below. Investigation in the field of plant

location has revealed areas which appear to need additional understand-

ing. Empirical inquiry concerning these suggestions will expand plant

location knowledge currently available.
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Suggested Areas for Additional Study

1. As indicated earlier, transportation appeared to play a promi-

nent role in five of the six cases analyzed. Assuming that this influ-

ence is universal, additional understanding of the implications of

this broad field appears paramount to understanding successful location.

For example, the railroad sites required, but not used, by Firms C and

F are particularly interesting. Undoubtedly, from the viewpoint of

potential expansion, this is a sound decision. Investigation into the

bargaining 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 presents

an area for additional understanding. Assumptions concerning the

undesirable influence of labor unions are readily expressed in location

literature. As pointed out in deve10pment of applicational theory,

some benefits can be realized by a high degree of labor organization.

Additional information concerning labor influence upon location is

needed in order to ascertain what relevancy supports these assumptions.

3. Detailed investigation of the influence of taxation upon in-

dustrial location is needed. As pointed out during theoretical con-

siderations, this influence appears to be secondary. This generaliza—

tion was supported by the few case studies analyzed. Current political

debate is not consistent with these generalizations. For advancement

of locational knowledge, complete implications of tax influence should

be ascertained.

M. While no relationship was observed concerning frequency of

location problems 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 problems 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, and F

were cautious to maintain maximum security concerning intentions.

Investigation concerning the implications of premature announcement

would help to classify the relevancy of maintaining maximum security.

6. Three firms studied mentioned the implications of locating

in a community which had been previously "black—balled" by a firm.

The general Opinion was that these communities should be avoided at

any expense. Two firms actually by—passed satisfactory sites because

of this factor. Additional investigation of the validity of these

assumptions appears relevant for the affected community as well as for

firms passing up locations desirable from all other aspects.

7. The demands of some firms that communities should provide

inducements for location opens up an interesting area for considera-

tion. Observations pointed out that this demand varied according to

two factors--size of firm and type of industry. Large volume firms

appear 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 payrolls appear to demand more inducements from the community.

One such inducement noted in the studies completed was the demand for
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free sites on the part of some firms. An interesting observation is

that these sites were only granted in smaller communities. Investi-

gation into all implications of community inducements appears beneficial

in determining the desirability of such gifts.

Evolution of Apnlicational Theory

This thesis has attempted to present an approach to location from

the perspective of the individual firm. The framework suggested ap-

pears relevent; but, at best, the potential of an applicational theory

has merely been surfaced. In this section, the author has taken the

liberty to idealize the optimum deve10pment of an applicational approach.

The relevancy of complete attainment of this ideal is left for the

individual reader to evaluate. Idealization is based on the assumption

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 perfection.

Additional investigation regarding critical location factors is

the first prerequisite to extention of applicational theory. The

broad concepts presented in this thesis must be developed in detail.

Only by complete 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 analysis. The concepts of

competitive and intengible influences must be eXpanded to provide

insight into the forces at work. Provided this more detailed body of

knowledge, an executive will be better able to isolate the factors

critical to his specific location problem.
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Additional empirical inquiry is necessary to provide more insights

concerning the procedural aspects of applicational theory. The rele—

vancy of the applicational approach stems from the practical orienta-

tion of theoretical concepts. Only if an executive can readily see a

guide for implementation will a detailed knowledge of critical factors

be of benefit.

Assuming attainment of the expansions noted above, the next step

in achievement of Optimum application theory is to depart from general

concepts toward the deve10pment of methods of analysis. The practical-

ity of applicational theory will expand as the executive is provided

means for evaluating critical factors at each step of delineation.

This development should first take the format of general tools for

implementation, such as check-lists for determining critical factors.

Each suggested check-list must be tested and evaluated. At this point,

theoretical deve10pment by empirical inquiry must be supplemented and

possibly replaced with experimentation. When methods of analysis are

attained, the executive will be provided with direction in formulating

and implementing location specifications.

Next, agplicational theory should be narrowed to specific indus-

try models. This advancement can only be accomplished after a complete

body of verified knowledge has been obtained. The dangers of depart-

ing from a general application approach must be measurable. Specific

industries should be studied in detail regarding all location factors

relevant and peculiar to that industry. At this point, a science of

plant location begins to evolve. All factors can be measured in refer-

ence to critical causes. The dollar effects of conformance or departure



115

can be measured and evaluated. To the extent that this cause-effect

relationship is develOped, plant location errors can be controlled and

held to a minimum. Advancements in the field of Operations research

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 knowledge

assuring maximum relevancy as a guide for decision making.



CHAPTER.X

ANALYSIS OF HIGHTAY IHFLTEHCE

In Chapter X, the secondary problem under analysis in this study--

highway influence--is considered. This secondary problem resolves to

the following question.

What priority was given to highways as influential factors

in selection Of final sites?

The first part Of this chapter is devoted to a brief discussion of the

general influence of highways upon industrial location. Examples Of

intensive industrial development in areas adjacent to new highway

construction are noted. The general reasons why industry attracts to

these new areas are reviewed. The second part Of this chapter reports

Observations made from case studies concerning the consideration given

to highways during selection Of plant sites. In addition to reporting

general highway influence, attention is directed to the consideration

given to advertis1ng and public relation benefits which can result

from location near a highway. The value placed upon each of these

factors in selecting final locations is noted.

HIGHWAY INFLUEHCE UPON INDUSTRIAL LOCATION

Numerous studies can be found in current literature to support

the statement: There highways are constructed, industry mushrooms.

These studies point out that land values increase and industry is

attracted to new locations made available for plant sites.

The "hagic Semicircle" is one good example Of a highway which
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has attracted industrial deve10pment. Located near 30ston, fiassachu—

setts, the land adjacent to route 128 has eXperienced amazing industrial

growth. Since 13h7, twenty-eight new plants owned by twenty-five dif-

ferent companies have been constructed in this area.1 Over 100 million

dollars has been invested in these new industrial and commercial enter-

, 2

prises.

The land recently made available by the New York Thruway has been

utilized for similar ind-strial development. The first section of this

highway was opened in 195M. Despite this short period of operation,

major enterprises have earmarked some 150 million dollars for new or

improved plants along the thruway.3 These enterprises will have a

100 thousand dollar annual payroll and will employ 30 thousand persons.1+

The areas adjacent to the well established Pennsylvania Turnpike

and the newer Ohio Turnpike have experienced this same phenomenal

infiltration of industry. In Ohio, a 60 million dollar tractor plant

is being erected adjacent to the new road. This plant will employ

over 1500 persons.5

Similar industrial development can be observed along the Gulf

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

 

lFrankPrendergast. "Boom on Highway 128," Industrv, (June, 1955).

Reprint, p. 2.

Thomas lac New, "Industrial and.Eusiness Expansion Will Follow

The New Superhighways," Automotive Industries, (December, 1956), p. 82.

 

3B. D. Tallamy, Speech presented at the 1956 Ohio Highway Engineer-

ing Conference, Columbus, Ohio, (April h, 1956), p. M. (himeOgraphed).

ulbid.

5
Iac Hew, on. cit., p. 8“.
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new highway which provides desirable land for industrial use.

The reasons for this mass movement to new industrial lands are

many. Rising 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 Space is the vital requirement

for quick and economical transportation to the market. Requirements

for a constant and economical flow of raw materials can better be satis-

fied by adequate highway facilities. Availability of labor is another

reason for location in close proximity to major roads. One California

firm feels that location on a freeway has made selection of desirable

personnel less difficult. Prior to freeway construction, prospective

employees, living some distance from the plant, were reluctant to travel

long distances to work.

One writer ably summarizes the highway influence in the following

ouote:8
..

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 vast conveyor belt that lies

before us.

Advertising and more desirable public relations are two additional

benefits that some firms feel result from location in close proximity

to highways. The fact that some companies consider highways to possess

 

r

O

Prendergast, on. cit.

7John F. Kelly and.Edward P. Reilly, "Industry and Frontage Roads,"

California Highways and.Public Works, (July-August, 195%), p. 5.

mac New, on. cit., p. 85.
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immeasurable advertising value is pointed out by a plant survey conduct-

ed in California. That survey attempted to ascertain the benefits

enjoyed by firms which had selected a location adjacent to the freeway.

Six of the nine plants located on the Santa Ana Freeway reported that

their location is an asset to the business from anedvertising 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 prestige of his company has increased by the attitudes developed

among the large number of people that pass his plant each day. (2) Se-

curing employees is easier because peOple like to become identified

with a well known company.10

Common sense dictates that the major benefits of increased acreage,

movement of raw materials and finished products, and convenience of

labor mobility, resulting from location in close proximity to highways,

be accepted as relevant. Of concern in this study is the priority

given to these benefits in selection of specific sites. In addition,

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?

 

9Kelly, op, cit., p. 6.

10Yaseen, onI cit., p. 156.
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GEKERALIZATIONS AHD COECLUSIOKS COHCEREING HIGHWAY

INFLUENCE IN SITE SELECTION

In selection of the firms studied, no attempt was made to obtain

plants located near a particular type of highway construction. Con-

sequently, no observations can be made concerning the type of highway

and the degree of influence.

As a means of ascertaining the universality of advertising and

public relation influences, two direct questions were asked during

interviews.11 Each interview contained a brief summary of the reasons

for requesting highway information. This presentation prefaced the

general discussion of highway influence and served as an introduction.

No mention was made of advertising or public relations benefits. Until

directly asked the two questions, the person interviewed was not aware

of the interviewer's interest in these factors. In evaluating the

observations and conclusions regarding advertising and public relation

benefits, the reader's attention is again directed to the fact that

only two firms studied, B and E, sell to a consumer's market.

Observations Concerning General Highway Influence

1. With the exception of Firm A, all firms studied felt that

location in close proximity to a major highway was a prime prerequisite.

These firms would not consider locations that did not offer adequate

highway facilities.

2. Specific requirements concerning desired type of highway

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

 

11Appendix C, "Interview Outline," presents the two questions

asked during each interview.
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specifications that it was necessary for a four lane highway to border

one side of any potential site.

3. Each plant studied is located on or near a major U.S. highway.

Firms B and F are the only companies that are not directly adjacent

to a major road.

h. Only Firm B can not be seen by passing traffic.

5. With the acception of Firm A, truck transportation is one of

the major means of distribution. The consensus of opinions was that

this mode of transportation will increase in importance during future

years. \

6. Consideration given to highway influence in selection of sites

did not vary according to the number of location problems confronted

by the firm. No relationship was observed between the size of business

volume and the consideration given to highway influence.

Observations Concerning Advertising 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 regarding 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 above, Firm E gave attention

to this influence when establishing Specifications; Firm 3 did not.

When completed, Firm B's plant will not be visible to passing traffic.

M. Firms B and D expressed no Opinion regarding possible advertising
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benefits that could have been realized.

5. Firms A, C, and F expressed the opinion that serving an

industrial market made consideration Of the advertising factor un-

necessary.

6. Two firms gave consideration tO the public relation aspects

Of location. Firm E considered this factor during establishment Of

U
)

pecifications. Firm F gave some consideration during construction

Of their plant on the selected site.

7. Three firms, A, B, and D. did not express Opinion regarding

public relations benefits.

8. Firms E and P felt that some desirable public relations re-

sult from location in close proximity to highways. Firm F felt that

this benefit could be realized without location on a major road.

9. Firm 0 feels that benefits of public relations result from

factors other than location on a major road. If your firm Offers a

desirable place to work, peOple will find you regardless Of your

location.

10. Although the two firms considering public relation benefits

happened to be the firms which participated in the largest number Of

location problems, no relationship between size and consideration can

be inferred. Each firm gave the problem consideration from different

vieWpOints. Consequently, no relationship is Observed between frequency

Of search and value placed upon advertising or public relation influence.

Conclusions Concerninngighw y Influence

1. Location in close proximity to a major highway is a factor

considered in location. The highway needs must be satisfied for
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successful location. No firms had to reject a site because Of inade—

quacy Of roads. Therefore, the influence Of highways is considered as

paramount, but not critical.

2. The advertising benefit resulting from location was considered

by some firms. Normally, this factor is viewed as an extra benefit

which can be realized at almost any location. NO weight is placed

upon advertising during selection Of specific sites. Some difference

in the value placed upon 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 vague. Considerable doubt was expressed

concerning the value of attempting to locate in order to realize this

benefit. Beyond doubt, this is not a factor in location. What benefits

that can be realized appear to be independent of the type of road to

which the plant is adjacent.

SUGGESTIOES FOR ADDITIONAL IKQUIRY

1. The basic necessity Of locating in close proximity to a high-

way is paramount for most firms. Additional study concerning the

benefits that can be realized from location adjacent to different types

Of highway construction appears beneficial. As noted in the study

Observations, only one firm specified that a four lane highway was

desired. Industrial development that was reviewed earlier has all

taken place in close proximity to limited access roads. Additional

inquiry into the reason for this trend may indicate some factors that

all industries should give consideration when selecting a site.
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2. The results of this study do not agree with those of the

California survey concerning the advertising benefits resulting from

location in close proximity to a highway. No generalizations can be

safely made concerning the markets served by the California firms.

Consideration Of these opposing results suggests two areas for addi-

tional inquiry. (1) Study Of the type Of market served may provide

some insight into the value Of locational advertising. (2) All Cali-

fornia firms were located on limited access roads. Michigan firms

were primarily located on unlimited access roads. Additional inquiry

into advertising benefits resulting from location on different types

Of highway construction may provide some insight into the basic in-

consistency between these two studies.

3. NO specific suggestion can be made regarding additional in-

quiry into the aspect of public relations. At this point, a very

thorough analysis of all studies available should be completed to

ascertain if this factor has been considered in other location prob-

lems. If additional study is warranted, this detailed investigation

should point out topics for consideration.



1
\
’

fi
;
)
.
.
’
.
.
;



The objective for presenting

APPEHDIX A

OUTLIFE OF LOCATI E PROCEDUEE UT:

FAETUS FACTORY L CATIHG SERVICE

LIZED BY
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the following outline is to illus-

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

within the procedural framework of applicational theory. This outline

represents the major areas considered by Fantus when confronted with

a location problem. Formally labeled: "Standards of Industrial

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

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

I. AHALYSIS CF PRESENT FACILITIES

A. Brief Historical Outline

Market Analysis

Principle Raw Katerials

Labor

Utilities

1. Electrical Power

2. Coal or Oil

3. Gas

H. Water

Workmen's Compensation Insurance

State Taxes and Laws

Local Taxes

Present Plant Analysis

Specifications For New Plant

‘

Plans For Construction of flew Plant

During



II.

III.
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L. Locational Preference

X. Cost Relations (Optional)

N. Computation of Present Costs

1. Transportation

2. Labor

3. Plant Overhead

1+. Utilities

5. Taxes and Insurance

6. Xiscellaneous

TERRITORIAL DELINEATION

A. Chart Xarkets

B. Chart Raw Katerials

C. Chart Comparative Earnings in Industry

D Chart Living Costs of States Under Consideration

3. Compare Labor Backgrounds of States

F. Comparative Labor Laws

G. Comparative Corporation, Real and Personal PrOperty, Income,

Franchise, and Other Taxes.

H. Comparative Workmen's Compensation Insurance Rates

I. Politics

J. Comparative Net Debt and Budgets of States

K. Climate and Other Statistical Information

CCXPARATIVE ANALYSIS OF FINALLY SELECTED COKXUNITIE

A. Location and Population

3. Description of Community

C. Transportation



IV.
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l. Railroads

2. Highways and Hotor Carriers

3. Wateivays

M. Airlines

5. Intercity Bus Lines

Existing Industries

Labor Supply

Utilities

Water and Sewer Systems

municipal Services

Taxes

Housing

Living Conditions

Banks

Climate

Community Co-operation or Inducements

Employer Experiences

Site Analysis

1. General

2. Physical Characteristics

2 Transportation Facilities

M. Cost Estimate-Purchase

PRODUCTION AND DISTRIBUTION COST COIPARISON

A. Presents a comparison of potential delivered-to-customer cost

of each selected community with present location.

Presents comparison of non-recurring costs and intangible

factors for selected communities.
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31332me B

Irraonrcnor 33112:

July 3. Isis

liar:

Address

City and State

Dear Sir:

We are in the process of completing a study concerning plant location

procedures. As you probably know considerable attention has been given

to various aspects of plant location in theoretical literatures. Un-

fortunately very little of this theory has been concerned with proce-

dures of location. Research completed to date has for the most part

not been substantiated by empirical inquiry. The purpose of our study

is to expand the body of knowledge currently available concerning

procedures of location. By procedure, we mean the actual steps taken

during the process of selecting a new plant site.

Your recent decision to locate a plant in has been brought to

our attention through the co-Operation of the Lichigan Economic Develop—

ment Department. We believe your experience can be a valuable asset -

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

What will be required of you in this research? Essentially we would

like one hour of your time. Donald Bowersox, a graduate student who

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

a trip to your plant to conduct a patterned interview. The purpose

of this interview is to obtain information concerning the procedures

you utilized in locating your plant. Our objective is to make obser-

_vations which can be used to test the relevancy of current theoretical

assumptions. Your identity will be treated in the degree of confidence

you desire.

Hr. Bowersox will be traveling in your area during the week of July

7-11, and would like to call on you at your convenience. Looking for-

ward to your co-operation, I am

Sincerely yours,

Arthur E. Warner, Acting Head

Department of Insurance, Law

and Real Estate Administration

AEW/hga



APPENDIX C

IL ERVIEW OUTLINE

Introduction

A. General discussion of reasons for requesting interview and

objectives of research.

Procedural Discussion

A.

C.

Brief explanation of desired information concerning loca-

tional procedures utilized by the firm.

' First general lead question: What procedures did you follow

in selecting your plant site at ?

Direction questions as needed.

Highway Discussion

A.

3.

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 highway?

Direction questions as needed.

Specific questions:

1. Advertising-~In selecting your site, did you consider

the potential advertising that can result from location

on a major highway?

2. Public Relations-430 you feel that location on a rajor

highway will increase the community prestige of your

firm?
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