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FOREWORD

At the tlmé this study was undertéken the state of Texas was deepiy
involved in the de81gn and constructlon of the Interstate nghway System.
It was w1de1y recagnlzed that this massive facility would have a signifi-
cant impact upon both thé present and future economy of the state. rThe
exact natqte and>extent of this impact however, could not be accurately
estimated on the basis of previous expérience with older type facilities.

This study.is pért.of an overall research program designed to pro-
vide information to the Highway Department to assist them in their deci-
sion-making conéerning new highways. The purpose of this particular -
study was to determine the influence that the Interstate HighwayVSystem
of Texas has had on the location of industrial activity within geographic
areas serviced.by thevfacility.__More speéifically it &as intended to
providg information about the importante of frontage roads on industrial
plant location. |

As. the study progressed,rit becamé clear that a direct comparison
between highWay sections with frontage'rqads and those without frontage
roads would not be possible. There were not enough sections built with-
out frontagerroads to make a statistically reliqble'comparison possible
in each of the categories. VInsteadrthe gtudy was reoriented to an analy-
sis of the influence of the Interstate System on plént location in:general

with every effort being made to isolate and examine the differences between

sections with and without frontage roads.




It is felt that this analysis furnishes information that is critically
needed by highway planners, designers and administrators. It helps answer
"the questions "How many, what kindvand where will industrial plants locate

along the Interstate Highway System" and "How do frontage roads influence

these decisions."
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SUMMARY OF FINDINGS
General Location Factors

‘Contlnual reflneﬁentvin plant location-theory has in recent years :
 been supplenented byAempirical investigation.of factors affeoting a'c-’c'l.i:::;t:»]._:'E
‘vlocation decisions. A review of location:tﬁeory‘and selected:empirical’b
stuniea;has revealed that tne factors recognized by location tneorlsts
are susceptiﬁle to empirlcalAveriflcation.' lhese factors were especially
useful, as theoretical crlteria, to the denelopment'of'anlénpirical model
for the‘analfsié»of earVef data gathered dnring the course of this'stndf.

In éeneral there is considerable variationfamong the various types
.of.locationrfaotors influeneing_plant site selection accordinglto the
different characteristics of.the firms in the survey. For example, there
is a tendency forlslte selectlons 1nvolv1ng branch plants, new plants,'
plants with more than 24 employees, and plants Wlth annual gross sales Jin
'excess 0f7$500 000 to be prlmarlly 1nfluenced by elther transportatlon cost
'.or,marketeconslderations. On the other hand,_site selectlons 1nvolving
non—branch-nlanta;'plants with lesslthan-24 enployees; plants wlth gross
»sales less than $500 000 annually and relocated plants are found to be
Cprimarily 1nfluenced by elther productlon cost or 1ntang1ble factors

The. primary factors 1nfluenc1ng most plant locatlons included in
thersample were cost'factors;l The renenueTinereasing factor, whiéhgusually
7 impliea'accesaAto customers, was”important'inionlytthirty five §1ant loca~
tion decisions;erﬁerpurely neraonalrfactor:inflﬁeneed:sixty fourblocatiOn
deciaions._rProklmity toAthéfowner;managerl§ @omé and*thelaVailability_of
,industrial ﬁropérky that hadfalreadylﬁeen~nnroﬁasedror leaeedlwere:the

‘more important intangible influences.
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There was—somertendency for plants distributing products regionally
as opposed to locally, to locate on the basis of transportation considera-
.tions. In general, there is a tendency for industries producing non-
durabie goods to be influenced by either transportation.or market
factors in selecting plant locations, while durable goods industries
tend to consider either production costs_or,ihtangible factors as primary
location factors.

It may be concluded from this study that transportation factors are
generaliy considered as having secondary infiuence‘upon plant location
while production and market factors are given primary cgnsideration in
location decisionsﬂ

Concerning the type of investigatiqn used iﬁ finding and selecting
the plant éite; non—branch‘plants, relocated plants} plants with small
_employment, plants with loﬁ énnual sales VOlumg, and»plants distributing
locally tended to be located.on the basis pf a personal investigation by
a plant official. The lafger plants and branch plants, without regard
to size, are usually located by either an intra-company committee or with
some ﬁype of outside assistance. ‘

Although a few plant officials statgd that they would not seek a
site similar to the one they now occupy, if the.ppportunity were avail—
able, most plant officials interﬁiewed Werevsatiéfied With theit‘curfent
ﬁlant location. The disadvantages most frequenﬁly assogiatedbwith the-
present plaﬁf locations were largely in reference to the_lack of suitable
production factors (bui}ding, site characteristics, etc.) aﬁdvthé lack =
6fvtransportaticn services and fécilities, whilé market and intangible.
factors werebless frequentiy mentioned aé disadvantages.

.
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Interstate Highways and Frontage Roads as
Factors in Industrial Location

As a re#ult-ofithis_investigation and an analysis of the finding,
theAfollowing géneralizations and conclusions -in regard to Interstate
Highways‘ana frontage: roads as factors in induétrialAplant;location
decisions have been prepared.’ |

"The relative importance of frontage vs . non-frontage afeas to study
firms in the seleétioﬁ bf plant sites categorized by those firmsvldcatiﬁg
before'constfuqtibn of the facility and fhose locating after the facility
had'béen compléted'may be seen in the fact thatrwhile 68 percent of the
firms lo?ating prior to interstate cqnstruqtioﬁ chbse frontage road
Vlocations; 75 percent of the firms locating.after the interstate was

cdmpletedfselected sites in. areas where the;facility has.been-éonstructed
withrfronﬁage roads;'vFirmé locating after construction of the Interstate -
Highway'have'placed considerable importancé updn-the facility, and its
accessibility'by way of frontage rpads, in plant'locatioﬁ decisions. Just
-as impoftant, from the standpoint,of fﬁture<deveiopment,.firﬁs locating
pribr-to the completion of Interstate Highway constrUctioqfthaﬁ.now have

a facility with frontage road access serving their area, have experienced
significant changes in the'availability ofﬂtranspor£ati0n services to
‘their éite many of which may berattribﬁted»to the ajailabiiity.éf ffoqtage
roadé;‘ : | | | |

- Approximately ZOIpercent_of'all'indUStriél lpcations occurring during

the study ﬁeriod may be accounted for in-Texasi'fonr lafge,metropolitqn

cities. - Froitage road locations accounted for seven -out of ten of these
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locations. Iﬁ satellite communities surrounding the large metropolitan
cities, frontage road locations represent only 35 pefcent of all firms
locating in this city siée category. - A significantly higher proportion
of the firms locating in the smaller cities ranked the Interstate Highway
above all other facilities than did those who chose the metropolitan |
areas. The importance that firms, located in the smaller cities, placed
upon highways and streets is revealed by the fact»that three out of four
fifms locating in these cities made an evaluation of these facilities
prior tb their location, while one of three firms locating in the metro-
politan areas conducted this type study. Although more than one half of
theAstudy firms located in the ”fringe" area of the city, the city zone
has had little or no effect upon thé location of these firms ﬁhen mea-
sured by status of Interétate Highway construction i.e., with or without
frqntage roads within the zones..

During the period 221 of the 1,495 industrial firms included in the
universe, selected plant sités within less than one-half mile of an inter-
state facility having frontage road accesé. However, only 38 of these
»firms were»located on properties abutting frontgge roadé with direct access
to the facility by way of the frontage road. Highways, other than Inter-
state Highways, provided»accéss to the facility for approximately 46 per-
cent of the study firms. With the exception of the direct acéess firms,
status of Interstate:Highway construction i.e., with or without frontage
roads, has little dr>no‘effect upon the selection of a particular site
by type of highWay.or street access the plant has to tﬁe Intérsﬁate Highway.

Although firms locating within onehalf mile of the Interstate'Highway
ranked this faeility higher than all other highways.and streets as impor—
.fant to their locétion,.there appears to be no significant ﬁrend for firms

to select plant sites either nearer or further away from the facility
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based solely upon the availability of frontage road access.
Approximately two-thirds of the firms locating during the study

peridd chose sites within one-half mile of the railroad.  Firms locating

beydnd*éne’half;mile of the railfoad tend to be oriented toward the non-

frontage and programmed areas. Only ten percent of the stﬁdy firms chose

sites that would require the crossing of the Interstate Highway to have

‘railroad access to the plant. In general the findings suggest that non-

froﬁtage road locations made fheir strohgest shoWing in the least desirable
indqétriai‘areas,‘ Owned and leased firms were equally divided in the non-
frontage'afea. However, there is a trend for leased firms to be oriented
toward frontage road areas while firms who owﬁ‘their plant sites are

more prevalent in the programmed areas suggesting that some considera-

'tibn~has‘been given the future development of the Interstate Highway

System by the plant owners. Although statistical analysis do not indi-

cate a significant difference between owned 'and leased firms, in the

selection of frontage and non-frontage plant sites, analysis does indi-

cate that a significantly larger proportion of'fhe'firms who purchased
plant sites evaluated highway and streets sefving the Sife, prior to their
location, than did those firms leasing plant fécilities.

Sixty~three percent of the étudy firmé'maf be‘clasgified as having
beeri relocated from a previous site. Fiﬁdingsbdd’not indicate that these
firms differ from néW‘firms in the importance that is placed upon the
construction of the Interstate Highway, with or without frontage roads,
in the selection of a parficular plant sité, |

Non-frontage and programmed areas indicate little attraction for

- branch plants although the officials of these plants rank the Interstate

Highway over all other highways andnétreets;in relative importance to
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their plant Site. Main plants ranked highways, other than Interstate,
and streets as being of primaryrimportance to their current site. How-
~ever other findings suggest that firms in this category are experiencing
significant changes in transportation service which will increase the
importance of the Interstate Highway in future location decisions.

Firmé distributing their pfoducts to local ﬁarkets make up a large
proportion of the programmed area locations. It was found that as pro-
duct disttribution increases in scope, iﬁdustrial sites. in non-frontage
road areas become more attractive, prqgrammed areas become less attractive
and froﬁtage rQad areas indicate no particular effect. A relatively
small proportioh of the firms distributing their products iocally con~
ducted sﬁudieé to determine the availability of streets.aﬁd highways to
the plant site§ while a higher percentage of the firmsvdiétributing'their
products on regional and national basis made detailed evaluations.

Firms having gnnﬁal saléé_of’less than $250,000»tend to be located
in areas serviced by the Interstate With ffontage ?oadsf“ In general as
annual sales increase non-frontage road locations. become more:attractive’
as industrial sites. Size of employment tends to contribute to the
importance of the Interstate HighWay to individual plants. Plants with
small employment ténd to rank highways, other than‘Intérstate HighWays,
as most important to their plant location whilé ﬁhe Interstate Highway
is ranked first among firms with more than 50 employees.

Findings in this-study suggest that ﬁlantsrlqcéted_in_frontage
road areas differ signifiéantly from plants 1oéated in non-frontage and
‘programmed areas by type 6fAtranspoftation servicing_therplant and by
volumé of automobile trip generation.
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INTRODUCTTON

The construction of the Interstate Highway Sysfemvhas brought about .
:signifigant>changés in the tradi;iona} arraonf loqqtional factors
considered in the selection of industrial sites,‘ ;n_pafﬁicular, among
the transportation factors of plant location, highways'and trucks are
playing an_ingreasing role inrtheir importance to industrial develop-

" ment.

Cénstruqtion of the Interstate has 5pened up land for industrial
~development that_was previously inaccessible by any mode of trénsporta-
'Ation, ‘Just‘as important, the construction of the facility has also
provided highway access to'préperties with previous rail_and/or water
accessibilipy making these areas now prime industrial site locations.

Although interchangés have alwéys‘been an integral‘part'of the
Interstate SyStem.by providing access to pther highwgys and streets, -
frontage roads are becoming more iméoytant as the need for more frequent
access fo the faéility increases. Industry can be}expected to choose
sites along or withinveasy access to entrance points to the iptersﬁate
facility since these sites, even though somgtimeg located outside
.Vestablished indqstrialya:eas or in small cities} have»all ;he adyahtages
:oﬁ accessibility to suppiiers, related industries, markets, etc. that
a similar plant may have in'the'large metropolitan areas. The opening
of new interstate routeé makes available large tracts of land which
prqvide’not‘only.needed roon for’eXpansibn)_but also room‘for parking.

‘ -Also additiogal space for motor cérrié; docks tend to eqéourage_effiéient

highway transportation service.




However, the growing attractiveness of interstate abutting properties
for commercial and residentiél-use is causing the price of these laﬁds
to inqrease sharply.A Industrial manufacturers are faced with the choice of
substituting high cost abutting locations for lower cost properties which
may be located some distance‘from'the facility. This tendency of the inter-
state highway to inéreasé prdpérty values may in fact be a deterrent ratber
than an asset to industrial develépment, suggests an executive of a large
Chamber of Commerce In Texas.

As industry seeks'industrial'sites4located,near the intersfate high-
way having the "best" access available, how important is frontage road
access‘to the plant location specialist? Obviously, direct access may no
longer be the most iﬁpértant factor in the selectionrof a particular indus-
trial location. For example, relafed street access may now become an
integral part of the location decision. Othef locationa} factors also
change their gignificance, in their order of importance to the overall
site selection.

This report is beiqg presented'in three sections. The first section is
primarily a review of plant locatien theory and»is included{hefe in order
to provide a basic béckgrouﬁd.

Sectién IT describes the nature of the location process and the manner
in which decisiéns are made in regard té industrial plant site selection.

Section III brings together'background and descriptivé materiai, devel-
oped in the initial phases of the study, to provide an investigative épproach
to the relative significance of the»InterstatéVHighway sttem in Texas to

the selection of specific industrial plant sites.




To study this rather new relationship of industrial»sites to the
location of the interstate facility, whethef completed with or.without ‘
fronfagé road access, a broader band of Interstéte Highway influence
than juét abﬁtting‘ﬁroperties muét be analyzed: RFor ﬁhis reason, the
daté included in thiérstudy have been obtained by personal interviews
of 284-industrial firms réndomly selected‘froﬁ a stratified universe
of 1,495 manufacturing plants locating within five miles of the Texas
InterstateAHighway System‘during the period from Januaryrl, 1956 to
January.i, 1964. All interviews were conduétédAduriﬁg the period»ffom

June 1, 1964 through December, 1965.



STATEMENT OF OBJECTIVES

Given the restrictions in accomplishing the objectives as outlined in
the original progect proposal as described in the Foreword the primary
objectlve of this report is to furnish specific information for use in
evaluating the potential effects of frontage roads, or a lack of frontage
roads; on industrial development along theIInterstate Highway System.

To complete the ﬁajor'objeotive, the following sub-objectives were
aceomplished during the course of this study. These were:

&y Toaevaluate the originalAfactors in the plant site selection in

relation to the advéntages or disadvantages experienced by the plant

since locating near the interstate facility.

(2) To determine whether there are operational or physical charscteris—

tic differences between industrial firms that have located in areas

‘serv1ced by the Interstate nghway System constructed with frontage

roads and those locating along the Interstate Highway System constructed

without frontage road access.

:(3) To“determine benefits and advantages derived from the proximity

of the industrial plant to the Interstate,Highway facility and»to

evaluate the effeot that‘frontage roads may haﬁe had on the location

decision.
SCOPE OF THE STUDY

The Federal Highway Act of 1956, initiating the start of the National
System of Interstate and. Defenise Highways in the United States, was instru-
..mental in the selection of a beginning date for this study.' The year 1956
was selected as the point of beginning since it coincided with the initial

construction of over 3,000 miles of the Interstate program allocated to

A




Texas. Due to project requirements, the date January 1, 1964, wasbchosen
és the cut-off date. It was assumed that these eight years would provide
a sufficient period of time in which both Intérstate Highway construction
'and'industrial,development,1in areés serviced by the facility, -had pro-
gressed sufficiently for observation and study. Only industrial firms
1oéating.within five miles of the irterstate facility during the period

from January 1, 1956 through August 3, 1963 are included in the study.






SECTION I







REVIEW. OF PLANT LOCATION CONCEPTS

One . important function;of'locationutheory has been: identifying
the basic economic factors that infiuence industrial: location. A
cqntinubﬁs development in the theory of location has resulted in a’
general system of classification.in which all 1ocation'fact6rs are
groupea Undef one of three broad categories—¥either cést factors, demand
factors, orrintangible factors. -In the development of locatiqn theory,
each of these factors has'beén-identified by different loéaﬁion theorists

as essential to an understanding of plant location.

Coét Factdrs. In his theory of 1ocatidn, Von Thunen was con-
cerned'primarily'with agricultutal locations. His theory, never-
tﬁeless,:i& applicablé to_manufacturingVIOQations. Locatioﬁal cost
AdifferenCeSVWeré consideréa.to‘be due to land rent and transporf -
tation costs -at alternative sites.v'Von Thugen% theory essentially
states Fhat the cost of producing (growing)agricultural'prquCts.
varies inversely with transportation éosts,.whiqh vary prqportionately

with the distance from a given market center.

"For a discussion of Von Thunen's Der Isolierte Staat . . .,
ﬁee M. L. Greenhut, Plant Location in Theory and Practice (Chapel

i1l: University of North Carolina Press, 1956), p. 6.




Von Thunen assumes a uniform homogeneous piane which signifies
~that labor and capital are the same in unit cost and.productivity at
‘all locations.. Uﬁdér this assumption, land rent and transportation
cost are co-determinants of 1oqation.

It is'ofvinterest to note thaé Von Thunen, in emphasizing these
cost factors, failed to recognizé .the importancévof‘the demand factor
in locatién.

Anqther German location theorist, Alfred Weber, has advanced a
theory of industrial location.2 Though proceduraliy opposite of Von
Thunen= Weber's theory also emphasizes cost factors..

Webef's theory -is based upon three general factors of location:
transportation cqst,.iabbr cost, and_agglomerativg forces. He defines
the agglomerative fagtor as, "an advantage or cheapening of production
or marketing which results from the fact that production is carried

s . : 3
on to some considerable extent at one place. . ."” -

Weber regards transportation and labor cost as general regional
~influences while agglomerating advantages (external economies of

scale) are general local forces in the location of industry. Industry

tends to concentrate within a region because of agplomerative consid-

ZC; J. Frederich. (trans) Alfred Weber's Theéfy of PlantrLocation

(Chicago: University of Chicago Press, 1928), pp. 20-23.

’Ibid., p. 126




erations; for example, cost and service advantages associated with
locating in prdximity_to related industry and a concentration of
customers. On the other hand, industry—is attracted to certain
regions because of low transportation or’labor costs.

Weber recognizédithat the basic problem in plantrlOéatidn——
either in selecting'tﬁe plant Sitezor iniunderstanding*a locational ~
trend--involved the substitution of spatial cost factors to arrive
at the least cost location. The optimum plant location is determined
by substituting the following costs in leastFCOSt combination: (1)
transport costs, which include the cost of shipping and the different
- costs of fuel-and raw materials at different sites, plus the agglémera*
ting factors (proximifyvtb auxiliary'industries, marketing a@vantages);
and (2) non-transport costs, Which.include'the cost of labor and the land
costs (rental, police andffiré protection), etc.)r

Weber’s theory, howéVer, assumed constant demand ana,hebomitted
institutidnal factors.v_These omissions rendered his‘theory-incompieté
and resulted in gh inadequate explanation of plant lpcation; especially
within a capitalistic‘economy.

Edgar M. Hoover offers a,moreVrefinedzapproachftq understanding

the forces in plant loc_ation.4 While recognizing the influence of

4Edgar M. Hoover, The LoCation~of,Eéonomic Activity (New York:

McGraw-Hill, 1948), pp. 58-61.




market areas and demand'deterﬁinants, Hoover, likévWQbér, concentrates
on the cost determinants, Hoéver, like Weber, concentrates on the cost -
determinants of location--especiaily institutional costs.

He separates locational cost factors into two groups, transporta-
tion and production factors. fransportation factors are the costs of
procuring the raw material and distributing the final product, Pro-
duction cost factors include agglomerative factors, labor, land, and

a wide spectrum of institﬁtional>considerations? such as geographical
differencés_in taxes, utility costs, labor markets, and banking facil-
ities. This incluéionvof institutional factors_represents a significant
departure from Weber's approach. Hoover's analysis is less confined,
for he is interested in all location factors that influence plant loca-
tiop rather than overly generalized regional féctors, His analysis,
therefore, is more penetrating than thét of Weber,

Hoover's major contributions to the refinement of lgcation theory
are: (1) by modifying Weber's assumption thgtAfreight cqstS'increasg

proportionately with distance in pointing out that freight cost in-

creases disproportionately with distance Eecause; (a) long haul ship-
ments'absorb proportionately less terminal expense than short hauls,
(b) competing modés-frail and water yefsus motorAcérfie;s-fhave encour-
aged lower freight rates, and (c) high 601ume,shipménps chargcterize
lqng Haulé:with feSulting 1ower\pér unit rates; (2) a more penetrating
ahalysis of Weber's agglometrative factor by*éxpaﬁding it to include
such cOnSiderations as: . better transfer sérviées; a brpadef, more
flexible_labor‘market, better fire'and police prétection, 1§w insuraﬁce

and utility ratés, and the availability of auxiliary:serVices; and (3)
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- the clear distinction between transportation and production costs as
they influence plant location.

Hoover recognizes that certain institutional costs along with
the traditional transportation and labor cost factotrs vary signif-
icantly among alternative plant locations and are, thefefore, important
considerations. Moreover, the transportation cost factor is given spec-
ial emphésis.

All three Weberian locational factors--transportation, labor, and

" agglomeration--are recognized by Hoover as subject to institutional
"distortion.' For example, the transportation factor is significantly
distorted by both technology and combined public and private rate-making
practices.

Greenhut has pointed out thiat Hoover's theory is very similar to
Weber's in that both emphasize the minimum cost location. In comparing
their approach, he observes that: 7 , |

The locational choice is again a problem of sub-
stitution among costs: mnow production cost and
transportation cost, the ultimate being the mini-
mizing of these expenses, In choosing from among .
alternative sites the Hoover adjustment is funda-
mentally one of a little higher transportation
cost in exchagge for a reduction in processing
burdens , . . ' - E S

Greenhut further observes that Hoover's greatest weakness was

! his failure to more intensively analyze the effect of market demand

upon plant location. This will be discussed in the followiﬁg section.

5M. L. Greenhut, Plant Location in Theory and Practice (Chapel
Hill: University of North Carolina Press, 1956), p. 20. .
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The importance of the demand factor. Both Weber and Hoover have

emphasized the overali impdrtance of transportation and production
costs in the location of industry. Ifrone accepts that these costs
are geographiqally'variable while the market,to be serviced is defined
as constant, the location problem reduces to finding a plant site with-
in a given market where total costs are minimum. It ié importént to
recognize, however, that a site selected.on the basis of minimumrcost
consideratioﬁs is not nécessarily the optimum ioéation. Consideration
must also be given to the extent of market (the number of»potentiél
cuStomers) a£ any giveh location. . As Symkay relates:

In reality, market areas are at least geographically

variable in terms of size, populatiom density, pur-

chasing power, consumer preierences and competitive

activity. 1In order to maximize proflts the firm

must adjust its total market effort to accommodate

the character of each market-se;véd.6

Chamberlin was one of the first economic thearists to recognize

the impaétvof spatial considerations upon the extent of a fimm's
.market. He recognized that the firm's potentiglrmarket depended to
a 1érge extent on its location near potential cgstqméfs where they
could be Sérved with efficiéncy aﬁd conveniénce; The iocation of a
branch plént, for example, would ﬁbt only entéii miﬁimizing costs
(transportation and productioh) butlwbuld élso'§¢terminé the great-
est number of customers that could be served caneniently and effi-

ciently. The ultimate goal of the locating firm is to secure "spatial

monopoly."

6Edward H. Symkay, D. J. Bowersox, and Frank H. Mossman, Physical
Distribution Management (New York: Mchllan, 1961), p. 152, '
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Chamberlin writes:

The availability of a commodity at one location rather
- than at another being of consequence to purchasers, we
may regard these goods as differentiated spatially and
may apply the term "spatial monopoly" to that control
over supply which is a seller's by virtue of his
particular locatiom, Other things being equal, those
who find their place of business most convenient to
their homes, their habitual shopping tours, their goings
and ‘comings from business or from any other pursuit, ’
will trade with him in preference to accepting more or
less imperfect substitutes in the form of identical
goods at more distant places; just as, in the case of
trade-market articles and of goods qualitatively
differentiated, buyers are led to prefer one variety
over another by differences in their pérsonal tastes,
needs, or income.’

'Atvanbther point, in discussing location as influenced by urban rent
costs, he points out that "rent is not paid in Qrder to save trans—
portation charges. It is paid in order to secure a 1arget volﬁme_of 

vsales.ns Alternately stated, he is Saying that the primary location
factor influencing urban site—éeiection is the ﬁarket; that the_exist;
ing and potential demand for the firm's prodgct aévitvyarieé from
location to locatiomn is reflectedrby variation in theAieasing costs.

Greenhut reaffirms this viéwband éxpiicitly,fecogniZea,the demand
factor as at least equally'imporfantjin piant location as cost factors.

As he relates, ''the concepts of market area and variability of consumer

demand per seller's location require a biroader approach to location -

/Edward H, Chamberlin, The Theory of Monopolistic. Competition
(Cambridge, Massachusetts: Harvard University Press, 1933, second
printing, 1958), pp. 62-63, ' :

81pid., p. 152,
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9 He further points out that demand

theory than a purely cost analysis."
influences plant location by: (1) forcing plants to disperse to mini-
mize freight costs in order to deliver their goods to certain buyers

at lower prices than can be achieved By rivals; and (2) forcing plants

to disperse to reducé travel time to. the customer and thereby compete
more effectively on service.k in both instances, demand within a certain
geographical area has encouraged the location in that area.

The location in market area ”A", for exaﬁple, as opposed to an
-alternative location in market area "B" results in greater long run
profits because greater unii revenue, relafiVe to unit cost, is realized
by encburaging greater product demand through efficient custpmer service
and 1Qﬁer prices due to lower freight coéts. Market "B" may offer a
location ﬁhere pfocessing costs (labor, taxes, etc.) are lower than in
7 market area "A", yet "A" offers the opfimum 1ocatiqn in terms of minimum
CQmEined transporﬁation and prbduction cos;srrelative to the existing
and potential market.

This type of anélysis is often presanted graphically to describe
the spatial-adjustment of a 1ocating'plapt.once the Weberiaﬁ assumption
of a fixed market is di3cardedj i.e.; constant demand is no longer
assumed, The assumptions norﬁally,includé: (1) a uniform geographical
dispersion of customefs;b(Z) freight rates that are linear with»distance;

and (3) customers which have, within the defined market area, identical

9Greenhut, Plant Location in Theory and Practice, p. 140; See also
M. L. Greenhut: 'When is the Demand Factor of Location Important?",
Land Economics, Vol, XL, No. 2, May 1964, p. 176.
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" preferences for the product offered; i.e., their preference or demand
for the product is limited only by ;heir'”indifferenée;”lo' This
indifference is influenced only by the delivered price of: the produét,
which in turn; is determined by the transportation cost as. a linear '
function of the unit distance to the custoﬁer.

Under these assumptions the analysis of plant location is placed

.in the proper spatial framework in which theryelative_influences of
cosﬁ and demand upon alternative locations are isolated- for theoretical
investigation. In effect, Spéce is treated as variable under static
timé conditions. To maximize long-run profits,. firms actively compete
for those plaﬁt sites that will give them a competitive advaﬁtage in
terms of transportation cost savings and customer service advantages.
Many bradanch plantsz for example, are located in.peripheral market
areas to take advantagé)of the lower transportation cosﬁ aﬁd service
advantages that accrue at thése sites. While processing costs may be,
and usually-are, higher at these peripheral locations, the branchbplant
is nevertheless'located there because»of favorable deménd. Moreover,
the peripheral branch plant will operate efficieqtly-by selling at com-
petitive prices (millrprice plus trénsporﬁation coéts) to a small mar-
ket. Thi$~prqfitable fringe location, however, ceases to.berdeterminant
when either non-price competition (préducﬁ‘aiffgrentiation) or various
discriminatory practices (basing point,pricing)_are,introduced.into the

framework,

1Ose_e Symkay et.al, op. cit., pp. 152-153; also M. L. Greenhut,
op. cit., Chapter VI, .
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To conclude fhis'section, the demand factor has been recognized
das an importaht determining- factor in:plant location depending upon
the firm's particular market requirements (importance qf customer
Vsérvice) and fhe influence of competitor's location (expansion of
existing or potential market by locaﬁing in proximity to peripheral

area customers),

Greenhut's general theory of plant 1oéation and the intangible
factor. Melvin Greenhut's'general theory is‘essentially an,integrétion
of the two general location factors~-cost aﬁd demand--into-a combléte
theory of plant 1o¢ati§n.11 Greénhut recogﬁizes that a firm's market
requiréments combined with the inflqence“of the competitor's location
will influence plant location as much és cost.

Hisrgeneral theory of 1ocation is essentially a genéral equilibrium
theory.in which transportation cost, produ¢tion c0$t, and demand in
the market are vieﬁed as‘the key vériablés. The final solution is the
optimum location of,ali firms within aAtheoretical region. Under the
fundameﬁtal postulaté of profit maximization, the location of each blant
is determined at'the site where transportétidn'and,proqessing cbsts areé
minimum and sales are maximﬁm (MR = MC). | |

Greenhut mentions that location factors,areAdivisible into three
broad. groupé: demand, cdstrand purely personal considerations (iﬁtan-

_gible factors). ¥From these factors he has developed the following

listing:

My, 1. Greenhut, "A General Theory of Plant Location,"
Metraeconomica, Vol, VIL, 1955. -
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The demand factors include:

(1) The shape of the demand curve.

(2) The location of competitors. ,

(3) The competitiveness of the industry in location and price. .
(4) The significance of proximity, type, and speed of service.
(5) * The extent of market area. TR

(6) The relationship between personal contacts and sales.

The cost factors include:

(1) The cost of land.

(2) The cost of labor and management-
(3) The cost of materials and equipment.
(4) - The cost of transportation.

. The purely personal factors include:

The extent to which the minimax principle outweighs the
quest for maximum profits. This principle includes:
(1) The importance of psychic income (size of plant).
(2) Environmental preferences.

-(3) The security motive.

"According to Greenhut, these factors are essential to. a systematic
explanation of plant location in a capitalistic ecomomy regardless. of
the time period under consideration; i.e., in the short run or long run.
They are an attempt to describe the basic forces in industrial location.
Moreover, every rational plant. location involves balancing these fac-
tors (purely personal) must be considered to complete the theoretical
explanation of plant location.

The purely personal or intangible factor describes at least three
types of location decisions. The first is influencéd~by psychic income
considerations. For example, the location decision-maker may, in select-

ing a non-profit maximizing plant location, be choosing personal satis-

faction over financial reward. Greenhut has pointedrout, however, that

12Greenhut, Plant Location in Theory and Praétice, pp. 279-281.
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even this type location decision may become profitable in the long

run by the owner-manager charging a lower imputed cost for his services
and by improving his productivity because of ‘greater satisfaction and
contentment,

The second type of purely personal loéation decision is charac-
'tefized by a-stfongkenvironmental preférence for a particular location.
An example would be when a site-selection is limited to the owner—>
manager's home town to-be near friends and family,

Finally, the purely personél factors mayrdescribe the location
decision when security ié.important. Thebowner-manager may -select an
7 inefficient 1oéation because there is either more assurénce of an ade-
- quate profit or the relative security of home satisfaction. The more
efficient location in terms ofvgreater'sales‘volume and lower pro-
duction cost is considered a greater>gamble.

This section has been devoted to éxreview-of therfundamental
facfors underlying.all plant location as recognized in lbcatiqn theory.
The next éection wili review some recent empirical attempts tb deter-

mine the actual significance of these factors,

Location Factors as Revealed by Empirical Study

Greenhut's case study. For empirical study, Greenhut has reduced
the ﬁultitude of factors that‘influghce plant sité-selection fo the
following categories:

(1) Cost Factors

(2) Demand Factors

(3)  Revenue-Increasing Factors
(4) Cost-Reducing Factors
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(5)  Personal Factors
' a. Revenue Increasing
o b. Cost Reducing 1
(6) . Purely Personal Factors
This broad system of classification may be used as” an "empirical model'.

and conforms to Greenhut's maximum profit theory of plant location.

Greenhut defines these major factors as follows: (1) Cost factors

refer to the overall expenses that enter into the. final delivered cost
of the product; e.g., labor césts, transpdrtation costs, and processing
costs such és raw materials and utilities; also important are land cost,
,Cépitél cost, insurance cost, depreciation cost; aﬁd*édvertising cost.

(2) Demand factors refer exclusively to forces which influence the -

attempt of an entrepreneur to exclude rivals from segments of the market;
e.g., locational competitiveness of firms influences préximate location

to customers. This factor describes the attempt to gain monopolistic

control over custqmers by location. (3)VCost~reducing factors refer

to certain "cost savings" that arise from locating in proximity to
population and industrial centers. This“is essentially the Weberian
agglomerative factor that was discussed in the firstvsgctiqn‘ In delin-
eating this factor, Greenhut is attempting to dis#inggish between the
savings'fhat accrue at certain locations due to the évailabiiity of
certaiﬁ factors and the cost of the locational factor_Egzwgg. Thgse
factors ihclﬁdegr the'availability Qf;varioué,éerviées; e.g., the quick
repair and‘replécemeﬁt éf machinery; the.avéilabilityfof réady capital

A

,lSGreenhut, Plant Location in Theory and Practice, pp. 167fl70.
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adequate transportation terminals; -and the availability of alternative

modes. (4) Revenue-increasing factors refer to those forces that

enhance market demand. These factors are also associated with agglom-
eration but with respect to sales. They include, for example, the need
‘for quick delivery due to buyer capriciousness and the need to be in

close contact with the customer. (5) Personal cost-reducing factors

and (6) Personal revenue-increasing factors refer to either a cost

saving or gain that is available at certain locations where personal
relationships between buyers and sellers have developed; i.e., the loca-

tion 1is influenced by reputation and good will, And finally (6) Purely

Bgrsonal_factors refer to psychic income gains at certain locations.

Greenhut éttempted>to determine the relative importance of these
factors by interviewing the owner-managers of eight small manufacturing
firms in Alabama. These case studies revealed that five of these firms

‘were located in deference to some personal factor.

According to Greenhut, these resulté have‘some implication for
location theof&. In five of the plant locations there was little
evidence that aemand and cost'detefminants influenced the decision,
This would not empirically substantiate the assumption thatiplant loca-
tion decisions are»motivéted by the.desire,fof maximum profit. ~However,
as Greenhut relates:

If psychic income is to be included as a 1ogétion ‘
factor, it is apparent that a sample of eight can

hardly be classified as a sufficient one; further,
the force which caused the location of these firms

can scarcely be proof of the relative importance of
location factors . . .Ll%4

L&y, L. Greenhut, "A General Theory of Plant Location,"
Metraeconomica, Vol., VII, 1955, p. 63,
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- A ‘survey of plant locations in Florida. Using a different approach,

Greenhut later attempted by surVey methods to determine the reasons
for recent plant locations in Florida.l3 This stndy differed from the
Alabama case studies by éoncentiating on factors that bring the firm
té a ceftain state rather than a specific location,

The étudy was based upon Greenhut's "empirical model”.Which was
discusSéd'iﬁ the preceding section., Each respondent (plant official)’
was asked to give his reason for selecting Florida for his plant's
loéation.i‘

‘f'The findings of thé survey show that 488 of the 752 plants loca-
tingrin Florida in 1956 and 1957 cited access to markets or anticipation
of market growth as the‘primary‘factof._‘TheSe results apparently reaf-
firm, in ong‘réspect, Greenhut's COntehtiOn'that demand is an important
locational factor, espeéially at the regional level.

Transportation costs were next in importancé as a'regiqnal factor,
The purely personal factor was operative”bnly'as a faqfor in selecting
from alterﬁative sites after the primary cost_ofrdémand_factbrs had
influenced the piant to locate in Florida,

The University of Michigan studies,. TWo Studiesbof particular

interest have been conducted by the Survéy‘Research Certer at the
,JUniversity of Michigan.l® Both studies involved depth interviewing

executives from manufacturing plants with over 100 employees.

: 15M; L. Greenhut, "Observations of Motives’to;Induétry Location;”:
Southern Economic Journal, October, 1951, Vol. 18, pp. 227-228.

.‘~f16George'KatonaWaﬁd James ﬁptgan; ”TheiQuaﬁtifétfvé”Study_Of'Faétbrs
Determining Business Decisions,'" Quarterly Journal of Economics, Vol. 66,
1952, pp. 67-90. ' '
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In the first study, the four,major factors influencing the loca-
tion were found té'be distance to markets, distance to matefials, pre-
vailing ﬁage rétes, and workers produqtivity.17

In the second study, which was based upon personal intéfvieWS with
239 executives, persdnal reasons répfeéenting the role of personal ties
to the community and historical aécident were mentioned frequently as
factors in the'original choice of location.l® This study's findings fur-
ther indicate thatAlocational factors vary according ta the type of de-
cision and the firm's characteristics. For example; larger firms, appar-
ently because they base location decisions‘on Veryvthorough investigations
and calculafions, are less influenced by personal considerations thén
small firms. Recently ldcated firns, irrespective of size, also seem
to base their location decision more on cost and»demand factors than per-
‘'sonal reasons. Also, the location decision thét invélves.an expansion
of the facility (a branch plant)»ié more apt to be "genuine and rational"
because cost and deﬁand factors are usually prime considerations.

In their~analyéis of these surveys, Kaﬁonavand Morgan.claim that
depth inter&iewing alone permits identification of the truly important
factors in piant 1ocation.19' They point out, that only by employing
the survey method is it possiblé to determine the significance of all

locational factors including such intangible factors of cbmmunity

17Un1ver31ty of Michigan Survey Research Center, Institute for Social
Research, Industrial Mobility in Michigan (Ann Arbor: University of
Michigan,vDecember, 1950).

18pya Muelléf Arnold Wiiken and Margaret Wood, Institute of Social
‘ Research, Location Dec131ons and Industr1a1 Mob111ty in Michigan, 1961
(Ann Arbor Unlver31ty of Mlchlgan 1961)

v 19Katona and Morgan,vog. cit., pp. 67590. 
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characteristics and attitudes; managerial preférence for hometown
environment; and executive attitudes toward labor conditions, taxes,
legal climate, etc,

The Hartford, Connecticut, study, The importancéFOf the personal

factor in the location of small manufacturing plants‘was the object of
a recent survey conducted in Connecticut.20 The final report was based
upon personal interviews with plant officials frqm a sample of 662 firms
that had recently located in the metropolitan érea“3urrounding Hartford,
Connectiéﬁt. Eighty-three usable interviéws,Were seléctéd from the sam-
ple for analysis. | | |

In interviewing these officials, aﬁ‘effort Qas made to determine
the "level ofilocation decision;” iﬁree levels of decision were desig-
néted: (1) the primary level, which‘involves the céﬁsideration'oﬁ broad
»loéétionai faétorsrthatviﬁfluenéellocation amdﬁg_regibns;_for example,;
the post.of‘lébor'méy indﬁce management to thinkAof S.dﬁ 6 stapes in
_.£he southern region; (2)7the seéondary 1éve}, Qﬁiéh entails consideration
of those facto?s thqﬁ inflpence the choice of location among several
communities ﬁitﬁinra:regiqn; e.g., the existence of sqitable transporta-
tion faciliéies, tag advantages, eté.; and (3) thg tertiary or site-
selectibn ieveI; which.relates to factors that vary from site to site
wifﬁin~a city{ Exam?les of‘thése would iﬁglude such items as drainage,
soil éonditions, aﬁa road surface parking conditions, By distinguishing

among the various levels of location decision, the authors believe that

ZQW. N. Kinnard and Zenon S. Malinowski, Personal Factors Influ-
encing Small Manufacturing Plant Location, preparéed by the University
of Connecticut under the SBA management research grant program (Storrs:
University of Connecticut, June, 1961). '
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a more meaningful tabulation of factor significance is possible.

Kinnard and Malinowski, in developing a framework for classifying
the survey's results, have utilized Greenhut's classification model in
which all factors fall into, essentially, three factor groups: demand
or market, cost, and "non-economic." The latter group is of particular
interest to the authors, and they define it much in the same manner as
Greenhut:

... . non—economic¢ factors which influence plant
location include regional predilections, environ-—
mental preferences, town or state loyalties, and
personal desires for such other "non-economic' ends
as proximity to family, security, and cultural and
social advantages.

Among small manufacturing plant locations, the survey indicates
that personal factors play an obvious but secondary role in the actual
selection of the site. At this level, 45% of the executives interviewed
mentioned personal factors in selecting the site while only 16% rated

them most important. At the secondary level (selecting a city), both

transportation and personal considerations dominated the replies. And

finally at the‘primary.Igvél, the executives thought that proximity to
customers and, to a lesset.eitént, personal attachménts were impoftant
in selecting Connecticut over other states. 'Tﬁe final'coﬁclusion is
that personal factors play a dominant rblerin.thello§ation of small
manufacturing firms at the tertiary and secondary levels qf decision.
The authors, hoWever,'have some misgiviﬁgs about tﬁe data used“

in the study. Three limitations were mentioned with respect to the.

2lipia., p. 6.
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nonébjectivity of the response: fifst, the reépéﬁdent may be offéring
theorefically sound motivésrrafherrthanraétual motives; éééond, the

" feasons for location méy hé&e béen operaéi&e at a different;deciSion
level than éuggested; and)third, reliaﬁdé onvmemofy may result iﬁ:.
fauityAreSPOnse.

An urban area study. 1In a mail questionmaire survey of 950 manu-

facturing plants located in Milwaukee Coﬁﬁty;‘Wisconsin, Stefaniak has
attempted to determine the relative iﬁﬁortance of locational sgéﬁfv
within an urban area'.22 The author empio&s tﬁe Héig "cost of friction"
approach, pdinting out that it is a mofe,appfopriate énalytical frame-
work for urban area'investiga%ion.thah thét provided by thé regidﬁal
.cbst analysis of Weber and Hobvér,

The "cost of friction" is essentially an attembf to explain.the
cbst_faCtorsviﬁfluenEing the location of avfifm within an urﬁaﬁ area.
A firm's location is, in effect, ngefnéd'by its réiafive cosf,position
at différént possible sites; vIté:cogt posifion, inrfufh,.is determined
by the ihteraction of site reﬁtals (1and pqst) and transpdftétiéﬁrcosts.
Assuming-that a plantis location is‘detéfmihéd.whereﬂcosté afé»miniﬁized
relative to the largest accessiblé:méfkéﬁ, :trénépoftatidﬁ costs énd
rental costs are optimally éombined;:>Fbr égamplé, a piéht wi th ?li its
markéet concentrated im the éore éfea of tﬁe city Wiii loéate thééé‘if

~the expected higher land cost is ndot prohibitive relative to the cost

'

22Norbert J, Stefaniak, Industrial Location Within an Urban Area,
A Case Study of the Locational Characteristics of.950 Manufacturing
Plants in Milwaukee County (Madison: University of Wiscomsin, School
of Commerce, Bureau of Business Research and Service, 1962). '
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of overcoming spatial friction (transportation) at a more distant
altérnafivevlocation vhere the rent is lower, In effect, unit rént
costs are being substitutéd for unit transportation posts because the
firm standé to profit by being more aéceésible to customers.
| "Stefaniak's study entailed the classificétion‘of 950 Milwaukee
‘manufacturing firms according to 37 different "locational measuremenﬁs.”
These plants were grouped by Standard Industrial Classification and
"measured" in terms of land area, land'aséessment, parking, émployée
size; truck_traffic, nuisance, labor, suppliers’' and customers' loca-
‘tion along with many otﬁer characteristicsi A large portion of the data
Vwas obtainéd from secondatry sources and the rest by mail questionnaire, -
In summarizing salient findings, Stefaniak concludes that: (1)

market accessibility is definitely a féctor in urban planf location;

the larger plants producing‘for the local area tend to locate in the
central area; while the exporting plant will tend to locaté in the periph-
erai areas to avoid tréffip congestiohg (2) larger firms prodqcing heavy
products require rail service, but there is a tendency for ;ther manu-
facturers to locate at sites without a rail siding; (3) plants employing
largely feﬁale or unskilled workers tend‘to locate in thevcity'svcentral
area where public fransportation is available;_and (4) most larger plants
seek out lower cost land in the peripheral.areas. Also, most of the

plants that leased buildings or land sites were located in the central

23

area of the city.

231bid., .p. 79.
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Studies concerned with the highway factor. & Since a portion of

this etudy will be concerned with determining the significance of the
.highway'in plant locetibn,'a review ofiprevions investigations concerned
with the highway factor wi11 be pertinent;?;

In addition to determining the role of the personal fector'in
small'piant locatidn;-as reviewed above, Malinowski and Kinnard were
concerned with the highway‘as.e'factor;in small plant locations, 2%
Seventy-six manufacturing plants that recentl& located in the
‘ Haftfora, Connecticut; atea'were intervieWed'to determine the signif-
icance of highways and highway proximity inrtheir site-selectione. An
additional 124 plants replie&.to a mail questionnaire

The flndlngs indlcate that (l) 1t is the network of ex1st1ng roads,
rather than any one spec1al hlghway or road that Lnfluences the loca-
-tional decision; (2)‘highways and highway access do nqt‘rank‘high among
reasons given for either eelecting the hresent site, leavingrthe previous
1ocation? or seleeting arnew’hypothetical location; (3) "good eccess" |
is measured differently by firns depending upon their oherational reqnire-
ments-—lt meant everything from direct entry to the hlghway to a site
two miles away from the nearest hlghway,v(4) access 1is usually measured
1nvterms of travel.timeras opposed to 11nearAdistance; (5) the larger
firms ate more ”seneitive" tovhighway access as a location factor--

they either tend to place great weight on highways as a location factor

24W. N. Kinnard, Jr., and Zenon S, Malinowski, HighwéYs'as a Factor

in Small Manufacturing Plant Location Decisions, prepared by the
University of Connecticut under the SBA management research grant pro-
gram (Storrs' Unlver31ty of Connectlcut 1961)
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. take them as a "given datum,

or ignore them completely; (6) highways usually enter into the location

decisions at the secondary (choice of city) or tertiary (choice of site
within a city) level; and (7) in general, the highway factor receives
relatively little considefation invlocationrbecausa @ost plant officials
n25

in conciusion,,the authors are convinced that the sample survey
technique is a useful method for studying plant lécation. Thay con-=
clude that:

The. real -significance for areas other than the Hartford
Economic Area lies in the indication that considerably
more can be learned about the needs, behavior patterns,
and locational decision making of manufacturlng firms

in any region, through relatively straight forward
interviewing and analysis. 26

In a national mail survey conducted by the American Trucking

" Association to determine the factors influencing recent plant loca-

-tion, highway ﬁroXimity was mantioned more frequéntly than any'other
factor‘(72% of the respondents).27 Other important factots includad:
‘the labafjaapply, availability of suitable 1and,iand proximityrfo mar-
kets.i |

These fesuita would seem to contradict thebfindiﬁgs Qf the:Connecta
icut Study in which highways were at most a seaondary consideration in
the location of small piants within an urban area. However, the two

studies differed vastlj in 8copevand method,

251bid., pp. 86-90.
261bid., p. 92.
27 James F. McCarthy, nghways ‘Trucks and New Industry, prepared by

the Department of Research and Transportation Fconomlcs American Trucking
Association, Inc., May, 1963,

28




Summary

V Continual-refinemenﬁ in plant locdation theory has in recent years
been supplemented by empiriéal investigation of factors affecting actual
location. - A revieW'of location theory and recent empirical studies has
revealed that the factors recognizéd bf.location theorists are suscep;ible
to empirical verification, especially:by survey methods.

This section of the report haé examined the deveiopment of loca~
tion factors_as theoretical-ériterig to provide an empiricgl model forxr
the analysis of survey data in the present study.

It was poiﬁted out that Weber, Hoover, and Greenhut have attempted
- to delineate the essentiai factors infldencing industrial location.
Greenhut, however, has developed a list ofvlbcational factoré that not
only influence regional location, but also community and actual site-
selection. The "eﬁpirical modei” to be gsed in this report is essen-
tially Greenhut's locationalbfactor‘listing.. |

‘It was apparent from the results oﬁtained in various studies con-
cerned with determining the actual factors considered invplant location
r.that intangible factors, alternately referred to as ”persbnal,” "non-~
pecuniary,' and "honreconomicﬁ reasons, wer? relatively important; A
high incidence'of pignts have apparently beén located on the basis of
such presumably non-pecuniary reasons aé environmental preferences,
town or state 1oya1t§es, security, and the.gﬁltufal-and social advantages.

of 4 particular community.







SECTION IIL






PLANT LOCATION PROCESSES AND DECISIONS IN TEXAS

The priméry purpose for thé~préSéntatibn of the discussion included
" in this section of fhe repqrt:i§f£b deScribé'the'nature of thé_location
process and theé manner in which dééis;oﬁs éxe'made in regard -to inddétrial
plant site selection.

The review of plant locagion cbnéepfé,>preSented in Section I, prbﬁided
a basis for the design of the empirical model thaf_ﬁas used in the étudyr
to delineate the éésential factoys influencing industrial fiant locétibn:'l

along the Interstate Highway System of Texas.
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. THE MODEL

In answering the question, "Would you miﬁd telling me what caused
you to 1oca#e at this site?”,’apprdximately 284 plant officials gave a
multitude df reasons which reflect little more than unrelated thought
processes.. In a study based on interviews and questionnaires, it is
very difficult to present the response in meaningful form, It is,
therefore, necessary to design a "model" or, for the present study, a
system for classifying the résponse.

As pointed.out in the previoué seétion,vthé model used iﬁ this
study is an adaptationlof a general system for ciassifying location
factors obtained in a survey conducted in Florida by M. L. Greenhut.1
The model was designed by Greenhut to serve as a reference point for his
study. It conformed to the maximum profit theory:of plant‘location in
that botﬁ cost and demand factors were considerea as relevant spatial
variables.

The model developed for this study divides location factors into
three main classes: demand factors, cost factors and intangible factors.
These major classes include the following sub-glaésesi

A) Cost

1) Transportation factors
2)  Production factors

3) Cost;réducing factors

]M. L. Greenhut, "An Empirical Model and a Survey: New Plant
Locations in Florida," Review of Economics and Statistics, Vol 35,

November, 1959, pp. 433-438,




B) Demand
1) Location of competitors
-2)  Market requirements
3) .-Revenue-Increaéing factors
C) Intangible
1) Personalvreveﬁue-increasing factors -
2) Personal Costsfeducing factors
3) Purely personal factors |
4) . Inertia
5) State and local encouragement
“6)  Community characteristics
‘Once the large number of actual reasons are classified according
to Ehis,model3rit is possible to determine the pattern, if any, among
the firms in the survey by industry group, size of operatién, etc.
Furthermore, it will be possible to determine what plants have been
located in deference to. cost andrdemand facfors-as opposed to intangible
considerations, As we discusséd.in_the first section, - this type of -
analysis will have implication for the fundamental assumption in plant
locaﬁion theory: that a plant selectS~a location in deference to séatial

cost and revenue variables, alone;

Cost Factors of Location refer to the overall'éXpenses that. enter
into the final product cost. JThey include all production: costs, such

taxes,

as the.cost of raw materials, labor, utilities, capital, land,
etc, A plant mentioning these factors as important in its location is

usually dependent upon those productive'factors that vary in cost among
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alternative sites. Rent costs, for example, vary considerably from

site to site primarily because of the immobility of intensively used
land.  1If land were as mobile as labor, rental costs would cease to

be a significant spatial cost variable; i.e,, land costs would not be

‘a very significant variable in plant location.

Transportation Costs refer to all costs associated with the ship-

ment -and receipt of goods, This cost usually varies considerably from

location to location depending upon the importance of shipping to the

locating plant's operation. Plants locating near the raw material source

atre usually attempting to reduce transportation costs.

Cost-Reducing Factors refer to certain gains that arise essentially

from either locating in industrial areas (agglomerating) or away from
them (deglomerating)., This general factor is important im many plant

locations and would include an exhaustive list of locational considera-

-tions. It refers especially to.the "availability" of cost factors that

refiect advantages in agglomeration or:deglomeratioh. 'Ihe‘cost-reducing
factor is distinguishable from the cost facthAEEr se in emphasizing the
relationship between physical distance and costs other than in terms of
transportation costs. For example, the availability of "suitable' land,
labor, utilities, capital, building, mééhinery, replacement. and. repair
services, transportation services (truck, rail, or water) and facilities
(highways and streets) all reflect the cost—re@ucing factor. The avail-
ability of these factors at cetrtain lpqationsvreSult in-a cost-saving.
The actual pricesAof each factor at alternative.locations,'hoWever, are

a different consideration and reflect the cost facfgr.
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Demand Factors of Location are important in the location decisions

of firms that attempt to exclude competitors from a certain market by
locating at the most strategic point in the market drea. - When market

requirements of the firm are 'such that it attempts to gain a monopolistic

control over-a certain market area by virtue of its location, demand--as
opposed to cost--is a detérmining factor. The demand féctor_usually
encompasses such reasoms as "proximity to a potential or existing market."

The Revenue-Increasing Factor, on the other hand, refers to increase

in sales that result from gaining quick and efficient access to a pafrti-
cular market which may be one customer or many customers located, for
example, in & specific city rather than scattered over a large market

area,

-Intangible Factors of Locatiqn refer to alllfaétors (reasons) that
cannot be conveniently classified as cost or démand influences, These
include the persomal factor, inertia, state and local encouragemént, and
community'characteristics,

Some personal conSidefétions reflect economic' advantage. Should
_ cost-savings;"or sales increases, arise because thé manager_ﬁas located

the plant close to personal friends who are either important customers

or suppliers, the advantage may be defined as Persomnal Cost-Reducing or

Revenue-Increasing.

The ‘Purely Personal Factor, on the other hand, is reserved to explain

the site-selection mahé in deference to some personal ‘whim of the owner/
manager. For éxémple,‘the sité may have been selected because it was his

hometown or native state: By selecting a hometown location, the owner/
t N . .
]

manager may expeérience greater contentment and security. While this con-
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sideration may result in greater profits or, in some cases, cost efficien-
cies because of greater sales.effbrt or produétivity, it is usually classi-
fied as an intangible determinant,and non-pecuniary in nature, |
In general, the purely personal factor is reserved to explain all
non—profit-motivés for selecting thé plant site, It is usually limited
to- some regiongl, stéte,vor hometowp'predilection of.the owner/manager.
Inertiéiis a term used in economic psychology to explain the type of
business decision that is habitual. Many plant location decisions reflect
this influence, In. this typé of decision there is usually no considera-
tioﬁ of alternativé locations. For example, many plants are located in
buildings or on sites that were purchased of leased prior to any con-
sideration of relocating or locating. It should be classified as an
intangible factor since no alternative locétions could be evaluated in
terms of spatial cost or revenue advantages.

State and Local Encouragement may refer to cost advantages that are

offered by different communities to attract thé firm; e.g., logal property
tax exemptions., In most cases, however, it fefers to the fselling job"
oflg Chamber of Commerce or an industrial_fqundation.. This type of
influence cannot be defined asra spatial cost'orbdemand determinant.

Community Characteristics are also an intangible influence in that

they cannot be convenientiy reduced to cost and revenuevfactors; These
include'such.considerations as the desirébiiity of a particular commﬁnity
Because,of.its attitude toward business, the'availability of adequate
recreational and,eduéafional facilities, '"'labor climate,”retc.

There is no presumptipﬁ that these locational factors mutually ex-

clude all the actual reasons given for selecting a plant location. Many
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‘reasons "overlap" into several different categqries.'.Moreover; a most
'diffiéult‘task is to diétinguisb between the true intaﬁgible factor
consideration and the actual cost and revenue factors thatjafé épatially
variable, | |
It is importaﬂt,fo recognize that cost and demand féctdrs’éfe feally

important in all plant locations. The location dééisibnlthét is made on
some personal basis is usually under some cost or demand constraint. A
plant site is selécted only if it is anticipatéd that minimum redﬁire-
ments of market access, production, and tfénsportatidn Will be satisfied
Withih the immeﬂiate area, A'decision-maker will selept his hometbwn.
for his plant operatiéh for personal reasdhs ohiy'if market and pfodhction
costs permit a minimum standard of bpefation.r While "ﬁersonal reasons"
appear important injmany plant Site-seleétionsg'thé§ may be only a
"sufficient" condition along with the "necessary' condition of market
~and cost in a general expiénation'of the forces in plant location.

ﬂihis fempirical model,f howeﬁer,rdpés rgflect the general loéational
“variables uSUally COnsidEred in the ﬁheofy,of_industrial_locatiqn. The
intangible faétors have beeﬁ included toidétermine their significénce
relatiﬁe to the coéf and demand factorsiin'aétuai plant locations.

Codinglthe_ReSPQQSel

" Before presenting the feéults of the éﬁfvey, the ﬁetﬁod used in
,édding:éach general factor will be explained by réferfing to actual
" interviews, | | |
"A new plant employing‘five peop1e and_pfpdﬁcihgrqffiéevfgrnitﬁ?e

has_seléctéd a particular location beééusevof,low rent. This factor is
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classified as production costs. Rent cost on a building is a good

example of spatial cost. Suitable existing'buildings are not ubiéuitous.
The reneal cost, therefore, will vary from area to area and consequent}&
influences the location of many plants. The small manufacturing fifm,start—
ing out in business is particularly sensitive to this factor because
ehort—run rental costs must be minimized to opefate efficiently, ingt

all. - |

The ceet-redecing factor - is evident in those location decisions
that are influenced by the availebility_of some cost-saving production
factof such as a suitable existing building with machinery. A medium
size plant produeing pre~stressed coﬁerete materials has selected;a.
location because a similar'operation had existed there. The eavings
that resulted in purchasing the exis;ing facilityrere of a cost-reduc-
ing nature.

A branch plant of a major computer corporation located in Dalles
because, according to the manager, "we boughe out a company of éimilar
"operation that produced a check—sorting device, . The plant was purchased

to strengthen our production in check~sortingedevices which has always
"been Weak." This is another examplebof~a plant that was located in
: deference to a cost-reducing factor, |

The démand factor was important inethe site-selection-of a paper box
manufacturer with 30 emplpyees. The ownet stated that_therplént‘wes
1oceted in a.certain city because,_”it Was_centrally located from the stand-
point of transpertation facilities." Another firm producing.eransformers
withH27 employees'iocated in Dallas because it is, ”cenﬁrelly located to -

the Southwest market area . . . we can ship in any directionvby truck -




~and give any customer,overnight service.'" "Both cases reflegtra'cbnsid-
eration of the firms' market requiremenﬁs_and are therefore classified
as demand factors.

Revenﬁe-increasing'factors were important in selecting the loca-
tion for a 1arge-pr§ducer of acetylene gas.” This plant was ‘located next
to a large -customer in order to pipe acetylene directly to his plant. 7
Another large manufacturer of extruded rubber products located in the
Houston area, "because the headquarteré of our customer's companies are
all based ih-the Houston area," AA manufacturer of plasfic_marine acceg-
sories selected a Grand Prairie site ”basicaliy to get cipSer-to customérs

. ." Each of these reasons were coded as revenue~increasihgvfactors
becauserin each case there was an attempt to gain better physical access
to customers,

Many plaﬁfsrwere located in the manager's hometowpvgsreitﬁer a
personal prefekencé or because a plant's.reputation had béen established
,thgre. This type of locational preferénqeris classified as»a_purely.
personal factor, since there is no direct financial inducemept invplved;
e.g., lower transportation and production costs or.greaterbrevenue by
locating in proximity to a large market.

Inertia is an attempt to exﬁlain the type of 1ocati§hrdeqision that
is limited to a particular site becaqse‘it was purchased or 1eééed prior
to any consideration to select a new site; Thus, a small burial vault
manufacturer has récently iocated on property that the owner purchased

~in 1947, Inranother_caSe, the plant wés.relocated in a particular city
because of prior leaéing'commifmenté. In bdth of theée»plant locatiOns,

there was no attempt to investigate alternative plant sites.
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Limited evidence of state and—local'enébufagement,is apparent in
some plant locations, especially in those cases where there was either
financial inducement or a strong "selling job" by the local Chamber
of Commerce or industrial foundation,

Communlty characterlstlcs are 1mportant con51derat10ns in many
plant locations. Aside from the avallablllty of recreatlonal ‘and'
educational facilities, the,éttitude of" the community toward busines's
may loom as an important’factor, A large-manufacturer of 01l and
wheel seals relocated in an East Texas communlty because of the "attltudes

of the people and the communlty "
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NATURE OF THE LOCATION PROCESS

This section is essentially a presentation and anélysis bf cer--
tain respéhses to the questionnaire discussed in the previous section.
Responses to séme of the questions.in this qugst;onnéite are‘pErtinent
to the investigation of factors influencing actual plant locatibn
decisions, Thé nature Qf thé lécation process in the present’cbhtékt
refers to a combination, (2) the type of offig;ai involved_ih thé loca~ -
tiop deciSion, (3) the method by which the plant si;e was discbvergd
énd Selepted,’(4) the extent of alternative site'éonsiderations; (5) an
evaluation of the location, and (6) the disadvantages_associated with
the present 1o¢ation; B R

In ééch of these areas the response has been classified into dis-

crete categories before tabulation.
Reasons for Selecting the Plant Site

'Table 1 ,shbws a tabulation of all factors or reasons mentioned
in reSpbnse to the question, ”Would.you;mindAtelling me what caused,r
you to locate at this site?" In‘the survey, two hundfed>e?ghty~four
plant officials throughout Texas were encouraged to expreSS their rea-
sons for locating at a specific site, There was no attémbf to provide
a list of locational factors from which fhe plant official could select
those factors deémed important in‘selecting the locatiOn. Consequentiy,

" the response was spontaneous,
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TABLE 1 .
REASONS FOR THE PLANT LOCATION
(All Mentions Within Each Category Counted)

Percent of
Total Mentions

Nﬁmber

Reasons of Mentions

Production Factors

- 1148

Land and Building Costs 1 81 - 7.1%
Capital Costs 16 1.4
Taxes 14 1.2
Labor Costs 12 1.0
Utility Costs 4 .3
Availability of Land 148 12.9
. Availability of Building or
Existing Plant _ 114 9.9
Availability of Labor 42 3.7
Availability of Utilities 11 1.0
Availability of Services 4 .3 :
Total , 446 38.8%
Transportation Factors:
Availability of Transportation
Service and Facilities
Roadways and Trucking 86 7.5%
All Types 58 5.1
Rail 22 1.9
_ : . ' 166 14,5
Proximity to Raw Materials 66 5.7
- Transportation Costs 31 2.7
, Total 263 22.9
Market Factors :
Access to Customers 110 9.6
Market Area 67 5.8
Market Potential _ 42 3.6
Advertising Value of Site 18 1.6
Location of Competitors 14 1.2
Customer Traffic Near Site 9 .8
Total 260 - 22,6
Intangible Factors .
Personal Factors .
Psychic Income- 82 7.2
Inertia 37 3.2
Cost Reducing - 15 1.3
. » 134 ’ 11.7
Community- Characteristics 25 2,2
Total A 159 13.9
- State and Local Encouragement 20 1.8
TOTAL 100, 0%
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The reasons most frequently mentioned by the respondents were.con-
veniently categorized as production factors. Almost 39% of the total
numbér,of-reaspns mentioned by all the respondénts were of this tYPé;;
Next in ffequency of mention were_transportétion factOrSA(22.9%)..

These factors were considered slightly more often than market facto;s,:v
which comprised 22.6% of the total mentions. Intangible factorsx
(13.9%) and state and local encouragement (1.8%) were apparently less
frequently considered by plant officials. -

Factors mentioned. The reason most frequently given by the deci-

sion—maker'Was usually in reference to the,availability.of the site
and/or building, Approximately 22.8% of all‘thg reasons givgn were in
this category. The availability of ”suitable"»labor, utilities; and
services wereAconsidered leés.frequeﬁtly.

- In Table 1 the "availability" of certain productive factors in
necessary. amounts is distinguished from the actﬁal costs of these fac-
tors at alternative locations. It is interesting.tq-note that plant
officials in the sample were more influenced by the availability,of cer-
tain productive factors (27.8% of the,total.number ofsmentions) than
the actual unit cost of these factors (ll.OZ)IatAthe site selected,

With.reference'tb the laborvfactor; for éxample,_sﬁch consider-
ations as the prevailing wage level; cheap semi-skilled labor, and .
the avoidance of high Wages~werergi§en less ffequently than such rea-
sons.as:proximity to professional_and‘téchnical 1ab§r, area labor market,
availabili£y~bf frained labor, and availability,of unskiiled labozx,

With réference to utilities, low éost utilities ﬁere meﬁtioned
less_than,accéssrto utilities:or the_availability_ofAcity water and

'édequate sewage»dispdsal.
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While rental cost or purchase price of the building and/or site
was mentioned frequently (7fl%), the availability of suitable land
and/or building was considered even more important. . Such reasons as-'
reasonable rent, appropriate real_esfate costs, reasonable land prices,
etc,, were mentionedvlessvthan-the'availébility of a suitable site,
building, or exisfing plant facility.

The next important considefatién_was‘the transportatioh factor.
Again, the more common reply was in reference to the "avail;bility”
of tfansportation services and;facilities (14.5%). The avgilability
of adequate physical access and_frqck(service from the plant site was
frequently.mentioned,»especially'with reference to the highway facility
(7.5%); In a large number of interviews, however, reference was made
to the availability of all types of.suitable transportation services
and facilities including rail and water (6.0%).

Proximity to raw materials and suppliers and transportation cést
was mentioned by only a few officials as a factor. Onithe othérAhand,
such considerations as access to raw materials -and proximity to éup—
pliers were mentioned frequently by the plant officials.

Market factors were mentioned withAslightly Lless frequency than
transportation factors (22.6% of the total mentions). The most important
conéideration was accessibilié& to customers. This typé ofAconsideration
is distinguiéhed froﬁ a considefation of the market area. Such reasons
as proximity to existing markét, geographical center of the markeﬁ, lack
of coﬁpetition:in,market area, and marketrpOtential in Texas refer .to

market area considerations. On the other hand, to provide better service

to the customer; to supply a specific industrial plant; and to locate. in
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the cehter of a metropolitan area.all implytimprovement of access to the
customer.

Stgte and local encouragement wés relativel& insignificant in influ-
encing the plant location (1.8%). While a few plant officials did”
indicate some financial iﬁducemént by community‘groﬁps as an importént
influenoe, most encouragemeﬁt was of a non-financiéi nature; e.g., the
"selling job" of the Chamber of Commérce}

VIntangibie-factors referring to commUnityicharacteristics and
personal reéasons were mentioned with surprising frequency. Community'
charactoristiosrwere usually in reference to the labor climate and
business attitudes.of the community (2.2%).

Porsonél factors (19.7% of the total mentions) were frequently men-
tioned by owner-managers who were interestod inbestablishing the plant
in their hometown because of,eétablished teputatioh_or to be near family
and friends. Another common consideration was the ownorship of the
plant~site by a member of the family priorvto the establishment of the
heﬁ plant;r In most‘of these cases, theto was no consideration of an
alternative site. The decision; therefore, was to remain in the same
looal'area (Inertia--7.5%).

Soﬁe of the personal reasons for stayiog in the homotown may resuit
in cost savings or increases in sales because of favorable financingb
through a friend or prokimity to helpful business associates (cost-

reducing/revenue-increasing factors--1.3%).
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Which Factors Were Most Important?

After_the respondents had mentidnedball of'the reasons for selecting
the plant 1oéatioﬁ, they were asked to indiéate which redsons thef con-
sidered most important.f These primary or_”first-rank" factors are
presénted in Table 1 .. .In this analeis,rprddUCtion fa;tors appear
to be the most_impoftaht of the.primary considerations. This category
includes 34.8Apercentrdf the total number of primary reasons.

Market factors appareﬁtly are alsorimportant as a primary factor in
7 1oca£ing the plant. Tﬁese factors comprise 27.9 pefceﬁt of the total
)'number of primary reasons. It is interesting to note that intangible
factors increased in importance as a primary consideration. This
category included 13.9 pércent of the tdtal number of'all reésons
mentioned and was foufth in our list of categoriés in Table 1 .. However;
it ranks third asva primary factorrwiﬁh 22.2 percent of the total number
of reasons mentioned in Table 2 . Traﬁsportgtion faétorg? however,
declined in importance from a sepond—fanked factor bn the basis of total
mentions (22}9%) to a fourth-ranked factor on the basisrof primary con-
siderations (13.3%). State and local encouragementrreﬁained)at the same
level of importance.‘ |

Most important factor mentions. .Availability'of building and machin-

ery loomed as an.important factor in the résponse.' Thebavailaﬁility of
a suitable exisfing building or an existing plant facility was mentioned
by 45 plant.officials (16.1%) as the most important considération in
iselecting their plant's logaéion.

Another importént-factor was the aVéilabiiity of a suitable land

site which was mentioned by 10% of the firms in the sample.
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TABLE 2

MOST IMPORTANT REASONS FOR THE PLANT LOCATION
(Only One Mention Within Each Category Counted)

Number

Percent of
Total Mentions

"Reason

Production Factors
Land and Building Costs
Capital Costs '
Labor Costs: -
Utility Costs
Taxes )
Availability of Building or
Existing Plant
Availability of Land
Availability of Labor
Availability of Services
Availability of Utilities
Total -
Market Factors
Access to Customers
Market Area
Market Potential
Advertising Value of Site
Customer Traffic Near Site
Location of Competitors
Total
Intangible Factors
Personal Factors
Psychic Income
- Inertia
Cost Reducing

Community Characteristics

Total
Transportation Factors
Availability of Transportation
Services and Facilities

Roadways and Trucking
All Types
Rail

Proximity to Raw Materials
Transportation Costs
Total
State and Local Encouragement

TOTAL

of Mentions

97

78

30

21 -

62

18
16

b :
| e
ol G

- 6.8%

27.9

22.2

R N
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Figure 1
RANKING OF ALL REASONS FOR SELECTING PLANT LOCAIIONa
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, 8 This chart is based upon 1148 total mentions that were cate-
gorized into five major factor groups, The rank of each factor mention
was original with the responding plant official,
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It is ndteworthy that the production cost consideration (purchase
price or leasing cost of the site and/or building, wage' level, taxes, *°
etc.) was notiaﬁ’important primary. factor. Rather,’the73vailabiiity of"
these factors was, in many cases (76 firms), the most important loca-
tional determinant.

The most important market consideration was accessibility to
customers. This category included 13.9 percent of the total number of -
reasons. The existing or potentiai ﬁarket area was less frequently
mentioned as the.most'important}reason for selecting a particular
location. A few plants were located at specific sites becaUSg of the-
physical attractiveness-to the éustomer (1.7%). The 10Caﬁion of com-~
petitors, although an importgnt consideration in location theory, was
an insignificant consideration in the survey (0.8%).

‘Intangible factors were a priméry"influence,in 62 piant locations
(22.2%). Persoﬁal factors were mentioried by 19.7 peréent of the respon-
dents, while cqmmunity characteristics were a primary consideration in
only 2.5 percent of the plant locations.

Many'plaﬁts were 1dcat¢d in fhe_Owner-manager's hqmetownvfor per-
sonalvreasons. This facfor'Was usuall& a primary consideration. 1In
some of these locations other factors.were'not even considéred. This
would account for the large number of personal factorsaphatZWere listed
as primary considerations-relative to the total mentioned.

“Transportation faétﬁrs wéfe primary factors when either'thevaVail-
ability of transportation serviées and faciiities or proximity to raw
materials or suppliers was neéessary for the'plantis efficient operation.

Approximately 6.5 percent of the plants in the sample were oriented to

49



particular sites because of the supply of suitable transportation

services and facilities. The quality of highways and street access and

_trucking services were mentioned by 4.7 percent of the plants-as a pri-

mary 1ocationa17factor. Traﬁsportation costs were the most important
factor in only 1.1 percent of the location decisions.

State and local enéouragement was relétively insignificant as‘a>
primary locational factor.v This category idcluded only.1.8 bergent of
the total number - of primary reasons.

Ranking of all reasons fdr the plant location. -Most of the respon-

dents attémpted to rankrat_least three factors_that were important in
seiecting,their_plant's location. Many ranked as many as five factors.
In Figure 1" - it is possible to comparé the relative frequency of thg
ma jor 1écationai factors accordiﬁg to the ranking of the respondeﬁts;
Market factors appear more frequently asva primary.factor than as a

secondary or tertiary consideration. Intangible factors are'alsormore

frequently considered primary than secondary determinants in the site

selection. Transportatidn factors, on the other hand, are mentioned
more frequently as a second and third-rank factqr than as a primary
faétor..AThere.does nbtt howevér, appéar to be much variation in the
frequency of production factor mentiohs as:tﬁey arérranked. State and

local encouragement occur more frequently as second and third-rank factors.

Conclusions from adjusted.tabulations. In Figure 1 the results
indicate that,market and‘intangible;facfors are usuaily_primary loca~ -
tional considerationsg, whereas transportation factors are usually
important only as a secondary consideration. Other planf locatidns Wete

primarily influenced by some personal reasdn_pr'better accessibility to
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customers. In most of the plant locations, the availability of suitable
trénSportation-facilities and serviceéIWas mentipned as a factor butv
not as a primary:consideration. |

Proﬁuction factors were commﬂnlyrmentioned at all 1¢Vels qf»cbn-'

: sidé;atibn. ihere was some tehdenéy for these factors to be mentioned
. more frequently as a secondary consideration.

The-ipdividual factors mentioned most frequently were the avail-
aBility 6fvtransportation services and facilities; availability of
sﬁitable 1andisite,_bersonal factots; ahd access to customers—4in that
order. ’Thg most'impoftant 1ocational factofsf-in qrder_of frequéncy

Vmentiqne&—éwererpetéonal factors?‘availability_of building and machin-

_ery, access to customers, and availability ofvsuitable land. site.

ImpbrténCeVOf costs. An aftempt was made to check the consistency
of1ﬁheirespondents inAdetermining-the imporﬁance‘gf'¢bst‘in selecting
‘the plant ;océtion.- Table 3° shows the disﬁributibﬁ of resbpnsa té the
' .question, ﬁIn &hédéing this site; ﬁhat kind of costs were you parﬁiqd—,,
larly trying to keep down?"! |

According to;Table_B 407 of the plant officials in’ the samplé_

_stated that their decision to locate—the plant at-a specific—tocation
.wés ﬁot,significantl&-iﬁfluenced by ptoduction,_transPortation, or. any
other typevof_cost., Fdrty-three percent, hoﬁevef,:did'mentipn some
tybe of»productiontqbst_gsgan,importanﬁninflugnge, . The most frequently
méntioned proﬁuction coéfs were;,in“order_of impgﬁtange,_reht, reéli
egtéte»cOsts, téxes, and‘lébor. 7Traﬁép§ptation cpsﬁs‘wére_aisobaA
frequent'consideféfibn,‘having beén ﬁehtioned by 14%,of7the pl&nt

officials. A féw,officials did not care to épecifyvany particular cost.
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TABLE 3

INFLUENCE OF COSTS UPON THE LOCATION DECISION

Type Number .
of Cost . ‘ of Plants . Percentage
No Costs 114 40%

" Production Costs o 123 ' 43
Transportation Costs : -39 14
All Cost 8 3.

TOTAL 284 100%

It is important to‘recognize that in those‘décisions'in which cost
was not .an apparent factor, certain "enabling" factors were dften
mentioned instéad. bThus, the évailability of production factors (1and,
Building, and equipment) and transportation facilities and services often
superceded the actual cost consideration.

Also, it is interesting to note that both transportation and pro-
duction costs werevmentioned with less frequéngyrin Tablé 1 than.in
Table 3. Production costs comprised_10.9% of the total mentions while
transportation costs were mentioned even less frequently (2.7%). In
Table 3 these costs were mentioned by 43%_and 147, of thevplqn; éfficials
>vrespebti§é1y.

This may indicate some inconsistency in the response. It is, however,
also possible that man&lplant officials could ﬁot or would not make 31 
distincﬁion between the "availability' of production factors and the

production cost per se.
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. Who Made the Location Decision?

The majority of the‘plantsrin the samplé were reiatively small,

- and, consequently; the location decision was usually made by either the
owner or president. Table 4. gives the distributién of decisibn-makers
byrtheir title or position. It is apparent that the majbrity'oglloca-'

 tiomn decisions were madé by one individual. Those deciéioﬁs thét,did

involﬁe several company officials (béard of directors, president with

other officials, etc.) were usﬁally larger plant locations.

TABLE 4

TITLE OR POSITION OF LOCATION DECISION-MAKER

v Number : :

- Title R o ' "~ of Plants Percentage
President : : - 90 0 32%
Owner _ : : 70 .25
Manager . 13 "5
Vice-President : : 10 3
Board of Directors - 10 3
President with other officials 17 _ 6
Owner with other officials 11 . 4
Vice President with other officidls 10 .. : 3
Manager with other officials 11 4
Other company offlcials ' : 42 T 15

TOTAL = o 28 TIo0%

How Did You Happen- to Find This Location?

>Thirty-three'percent ofrthe flants'in thérsample wEre located after
only a personal 1nvest1gat10n by.the decision- -maker (See Table 5).
.Thls type of investigation usually 1ﬁv01ved no out81de a331stance..,The
‘responsible plapt official maderthe site-selection after a personal

survey of the available sites. o
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TABLE 5 .

USE OF OUTSIDE ASSISTANCE

Method of ' Number

Finding Site : o " of Plants Percentage

No Outside Assistance 92 33%
Personal .Investigation 92 33%

Outside Assistance 106 37
Chamber of Commerce: : 21 - 7
Real Estate Agency 23 8
Personal Contacts : 24 9
Other Means : ] 32 11

Intra-Company Committee 6 2

No Investigation 23 _ 8

No Response ) 63 22
_TOTAL : 284 100%

Other_officials stated that some outside assistance, usually a
Chamber of Commerce or real,estate agent, was used in fiﬁding the loca-
tion. This type of investigation was made by a tool and die manufacturer’
prior to selecting a site in a smalllurban area city. A poftion of the .
actual interview is presented below:

Who made the 16cation study?
Mr. X and his financial backers.

Can you give me a brief description of the study?

" We wrote various Chambers of Commerce in different
sections of Texas. We then assimilated all the informa-
tion into a report and drew up a map marking potential
industrial concentrations. The various industrial areas
in Texas were compared to determine where there was
potential for tool and die shops. We then presented the
study to other members of the board., These other members

- and myself then came to Dallas to physically investigate
the various sites, We selected a Mesquite site and con-
tacted the real estate agency for leasing arrangements.
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What specific things were considered?

(1) State right-to-work laws, (2) proximity to industrial
concentration, (3) proximity to skilled dependable

machinists and tool and die workers, (4) market potentlal
(5) room for expansion, and (6) ease of access to market.

A thorough-investigation of this type was rarely encounteréd in fhe
survey; however, thirty-five percent.bf theAréépondihg planﬁ officials
did makeAuse of some outsidefaésiétancé; |

Several plants Wefe located on the basis of advice b& personél
contacts; e.g., business associates aﬁd friends.

In the larger blant locétions, an intfa—compaﬁy coﬁmittee waé often
' responsibleAfbr making the sife—Selection. A large building pfoducts
corporation made this type of investigation prior to»selectiﬁg a small
town for a sizeable branch plant operation. The plant manager, in this
investigation, headed a site survey team which gathered information from
railroadé; local Chambers of Commerée, and utiliﬁy companies. This pre-
liminary information was correlated by various corpdrafe departments‘

. prior to a field survey of possible sitesf In the final stage of the
investigation, the site survey feam worked very closely with local power
utility companies in selecting alternative sites. These alternative sites
were ulfiﬁately presente& to the home office for the final decision.
However, several plénts were 1qcatgd on pfbpéfty,thét héd already been pur-
chased or leased by the newly located firm; In these instances, no inf

vestigation was required since no alternative sites were considered.
Were Alternative Sites Considered?-

Not all plant officials in the sample seriously considered alternative
plant sites before making a decision. For example, in the response to

the question, "Did you consider alternative sites?"
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Slightly more than half of the firms revealed that at least one
alterhative plant 1ocation was COnsidergd. However, there remains
a sizeable portion of the plants, that did not consider sites other
than the one chosen for their plant location.

Many of the decision-makers who did consider other sites looked at
more than one othef site. Of the 139 responding firms, 34 percent-con~
sidered one additional site, 16 percent considered two, 23 percent |
considered threé, and 24 percent considered four.

Most of these alternative sites. were located within the same city
‘(56%). Table 6 gives tﬁe distribution of where these alternative sites

were located.

TABLE - 6

LOCATION OF ALTERNATIVE SITES

. ) ] ~ Numberx- .
Location - . Of Plants Percentage
Within same City 66 ‘ 56%
In other Cities 43 . 36
In other States T 10 ' 8
TOTAL - 1197 B 1007

465 firms did not respond.

It is apparent from‘Table 6  that very few firms (8%) made a
regional location decisibn; Indéed, ﬁoét of the firms did not consider
any 1péation oﬁtside a particular city or‘metropolitan area. Forty-~three
plants, however, were located after a-consideration‘of at least oﬁe other

city in Texas. 1It-is, therefore, evident that the most common location
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decision in the sample was made at the secondary or tertiary level. This
would have implication for the type of factéré>inf1uencihg these plant
locations. Regional locational factors would not be as important as(
thosewfactors that inf1Uence 1ocation in a particulaf cityrqf at avéaffiCQQ
lar site. This may partially explain the importance of.pfoduction féctors
as a factor in.site-selection among the sample plants. Such tertiary con-
siderations as the availability of a suitable building or land site were
more common that such regional factors as market proximity and transporta-

tion costs.

Evaluation of the Plant Site:

In answering the question, "If you had the decision of plant site-
selection to make, would you choose this again?,” most plant officials
responded in the affirmative. Fifty-six officials or twenty pergént‘of
the total number in the sample, however, would not seleét théir.present
ﬁlant site again.v Moreover, 177; or ovet 62 percent of the resébnding
officials mentioned af least one disadvantage associated with ﬁheif

preserit location. . ' -

Disadvantages associated with the plant location. Table 7 provides
a list of all‘digadvantages that were aSSéciatedeith the sité~se1eétipn.
These disadvantages have been c¢lassified in the same categories as the.
reasons f&r selecting the site given in Table .

In Table 7, = it is apparent that an unsuitable dquantity, quality,
or costAof some production factor was mentioned more frequently‘by plant
officials than any othér major factor (43.4%). ‘Either the site or the

building has proven unsuitable for the plant operation (27.1%). Taxes




TABLE 7
 DISADVANTAGES OF PLANT SITE?
(A1l Mentions Within Each Category Counted)

A Number ’ Percent of
Disadvantages of Mentions Total Mentions
Production Factors
Land and Building Costs 3 2.8%
- Taxes : 6 2.1
Labor Costs 3 1.0
Capital Costs. : 1 .3
Utility Costs : 0 0.
Unsuitable Site , ‘ 58 20.4
Unsuitable Building 19 6.7
Utilities Supply - 13 4.5
-Services Supply < .9 3.2
Labor Supply and Productivity 7 2.4
, Total : 124 43.4%
Transportation Factors
Transportation Services and - ‘ A
Facilities 16 5.6%
All Types 55 19.2
Roadways and Trucking Service 13 . 4.6
Rail ' : ‘
Total , v 84 o 29.4
Distance to Raw Materials or :
Suppliers - ' , 13 4.5
 Transportation Costs _ 9 o © 3.2
Total . 37.1
Market Factors : »
Access to Customers B | .

1
Market Area 7
Advertising Value of Site 6
Customer Traffic Near Site ' 1 .
4
4

NN W

h~£\u3h=b~c

Market Potential
Proximity to Competitors :
Total : 33 11.5
Intangible Factors ' :
Persondl Factors - undesirable

=

location . ) . 11 3.9
Community Characteristics 11 o 3.9
Total 7 22 7.7
State and Local Encouragement , 1 3

TOTAL - . 286 100.0%

8177 of the 284 plants in the sample respdnded,
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and the lack of utilities were also freéequently mentioned as diéadvantéges.

The lack of adequate transportation facilities and service was |
mentioned more than any other factor (29.4%). Respondents usually men-
tioned the lack of trucking service or poor road access (19;2%) and'the
lack of rail service; e.g., ho rail siding avaiiable (4.6%) .

.Market factors were mentioned as a‘digadVantage'by dnl&la few firms.
Under this éategory,'poor’access to customers was freqﬁentlyvgiveﬁ as a
disadvantage (3.9%).

Intangible factor disadvantages were usually in reférence to the
undesirability of a certain city or site. A few officials were dissat-
isfied with either the general attitude of the community or the physical
characteristics of either the site or area surrounding the site.

Evaluation of the plant location with respect to the mearest com-

petitor's location. An interesting check on consistency in the response

involved asking each respondent to evaluate hié‘}pcation By compariné it
with the location of his nearest competitor. Only 10% of the'respéndipg
plant officials considered their location was worse than their ngareét
competitor's site. Thirty-two percent Stétédvthat their present site was
better, While approximatély thé saﬁe number said theif Iocation>was about
equal with their nea;eét competitor's location.

A chi-square test of independence on the response data presented in

Table 8 shows that plant officials were apparently not significantly

‘influenced by the distance from their competitor's plant site in making

an evaluation. Distance from the competitor apparently had little

influence upon the type of response. The ﬁroportion of plant officials

who could not evaluate their nearest competitor's. location was approxi-
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mately the same regardless of the distance separating the two plants'
1océtions.

It'is noteworthy that most officials evaluated their competitor's
location in terms of market and transportation factors. The evaluation
frequently involved such observations as, ”beﬁtervaccess fo customer than

“competitor,'" "this location is mofe centrally located to the market than
competitor," and ”éompetitor is closer to raw materials."” T.ess consid-
eration was given to production énd intangible factors in making an

evaluation.

TABLE 8

EVALUATION OF PRESENT PLANT SITE WITH RESPECT TO
NEAREST COMPETITOR'S SITE

Distance from How would you compare your location o
competitor with competitor's location? : Sample
in miles ' Doesn't Know - Better Worse  Equal Size
. 0'to 10 miles - 36 51 14 53 154
11 to 100 miles 13 21 7 19 60 -
Over 100 miles 19 13 5 14 51
TOTAL 68 . . 85 26 86 265

Chi-square = 5.14 with 6 degrees of freedom; P less than .70,

417 plants did not respond.
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TABLE 9
CHARACTERISTICS OF SAMPLE

Number

Characteristics o : : ___of Sample
Total Moves : o 279%
Type of Plant ‘ ,

Branch Plant . ' 74

Non~Branch Plant ' ' C - 205
Type of Location _

New Plant ' ' ) 183

Relocated Plant A N 96
Size of Employment o i

24 and Over ' o 110

Under 24 A 7 » ~ 169
Annual Gross SalesP o : . ,

$500,000 and Over © 100

Under $500,000 , ) 150
Distribution of Product A - o

Regional and International - o L 167

Local and State - = 112
Tenancy » » _

Own : ' : - 158

Rent » 121
Major Industrial Classification

Durable Goods ‘ ‘ 157

Non-Durable Goods : _ 122

8rive plants did not give any reason for selecting the plant location.

bos the responding plants, 29 officials would not or could not give
their annual gross sales. :
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ANALYSIS OF LOCATIONAL FACTOR RESPONSE

The purpose of this section of the.report is to analyzé the factors
influericing plant location by~c1aésifying each location decision according
to the model discussed in the previousrsection. After evaluating the

response from interviews with the decision-makers responsible for the'
plant location, it was assumed that each deciéion was primafilyAiﬂflﬁa
enced by one of three general locational factors. These fadtofs'are'as
follows: (1) cost factors; which Weré a primary influence in the'lo->
cation of 116 plénts; (2) market factoré which influenced 86 piant
locations; and (3) intangible factors which were an important coﬁsideration
in 77 plant Iocétions,A The method for classifying each location decision
according to these factors was explained in the preceding section.

The analysis‘of plant location decisions involves iéolating the
~ characteristics of those decisions that were particﬁlarly'sensitive to
certain locational factor_conéiderations. The first task is to divide
the plants invthe sample according to éertain characteristics. Then an
analysis Will be made of the variation of the iocation factpr response
with the chi-squaré test.

Thé-problem is, essentiélly, to determine the size, produc;, and
other fa;tsvébout the plant'operation and compgrerthese with the type of
geﬁeral 1ocatioﬁ factors that influeﬁced management's decision in select-
ing a site.

This section will also be concerned with the.different types of
investigations used'by manageﬁent-prior to sélécting a site. Thisbis
followed by an anélysis of the circumstarices surrounding Ehe unsatisé

factory plant.site-selection.
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Variation in the Factors Considered to be Important
In the Choice of Plant Location.v

Table 9 shows the distribution of sample plants according to dif-
ferentbcharaCteristics of the plant 0peratioﬁ and location. These ihclude
the type of plant, type of location, size of employment, annual gross
sales, market area, tenancy, and industry group. The distribution of
sample plants according to eaéh of these characteristics is divided into
two categoriés and compared with thermajor'factofs influencing the site;
selection.

The chi-square test. The analysis involves’dividingrthe sample plants into

two discrete groups, as shown in Tablé 9.  These groups are divided
again according to the majdr factors that have influenced each plant's
1ocati§n. Factors considered to be important in the choice of plant
locatioﬁ:have been categorized as Follows:

1. VTranSportation Cost

2. Production Cost |

3.‘ Market Factors

4. Intangible Factors
Applying the four factors as listed abo?e,jto_éégh dichotomy in Tab1e19,
a series of tables was developed fdrianalyéis.purposes. Each table was
"tested for independence through.use;of.the_chi?square‘test.

It is hypothesize& that if the two categories are independent, the

contents éf the indiviaﬁal cells should Be pfoportiohal to the frequencies

exhibited by the border totals. The test criterion (chi-square)AiS

1)The complete classification of location factors developed
for use in this study are shown in Figure 6, Appcndix.
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reported for each table, together with an evaluation of the probability
that such value could arise due to chance alone. |

In the following seriéé of tests, the variétion from the "expected"”
freduency»exhibited by the border totals will be designated and discussed
as'“significant" if the probabiiity of no variation is less than 0.10.
It is recognized that this specificationris arbitrary but necessary in
discussing significant variation among the important‘locational factors.

From the results obtained in Table 10, the chi-squaré results in-
dicate that there is a significant différence between branch and non-
branch plants in major 1o¢étion factorsrconsidered in plant site sélection.
Therefore, branch and non-branch plant locations decisions are influenced
by different Locational requirements. A higher proportion of branch
plant locations in the sample tended to‘be influenced by_either trans-
portation cost or market requirements, while non-branch locations in-
cluded a higher ratio of plantsrthat considered either productiop cost

or intangible factors.

TABLE 10

CHI-SQUARE TEST OF INDEPENDENGE ON THE LOCATION FACTORSV
CONSIDERED BY BRANCH VERSUS NON-BRANCH PLANTS

Location

Factor ' o Branch NoneBranCh . Total

"~ Trahsportation Cost 12 17 _ 29
Production Cost 15 72 _ 87
Market Factor o 38 .48 ' 86

" Intangible Factor : 9 68 : 77

TOTAL ' 74 205 ' 279

Chi-square = 29.59 with 3 d.f.; P less than 0.001.
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A significant chi-square in Table 11 tends to confirm relative

- differences in the major faptor'requirementsbof plénts with more than

24 employees when compared with plants with less than 24 embloyees. A
higher proportion of the plants with more than 24 employees considered
transportation cost and market factors. Production cost and intang-
ible féétors were relaﬁivei& mofe importanfrto piants With léssrthan

24 employees.

TABLE 11

CHI-SQUARE TEST OF INDEPENDENCE ON THE LOCATION FACTORS
CONSIDERED BY PLANTS WITH OVER 24 EMPLOYEES '
- VERSUS PLANTS WITH UNDER 24 EMPLOYEES

Location

Factor 24 .and Over =~ . Under 24 . Total
Transportation Cost ~~ - 17 . 12 ‘ 29
Production Cost 30 ' 57 87
Matrket Factors : 4l < 45 : Lo 86
Intangible Factors _ 22 55 77

TOTAL . 110 169 . 279

Chi-square = 11.61 with 3 d.f.; P less than 0.01.

TablelZv is particularly intereStipg_in that a very significant
chi-Squére apparently indicates that pléﬂts Qifh over $500,000 annual
gross sales tend to bé more concerned with,different locational factors

v . i
than plants with gross sales under $500,000 ﬁer year. Firms with larger.
sales volume were proportionately more influénced by eifher tranéportation
cost or market factors, Firms with smaller éales volume tendrto‘consider

either production cost or intahgible factors}as most important to sel-

ecting a plant site.
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_TABLE 12

CHI-SQUARE TEST OF INDEPENDENCE ON THE LOCATION FACTORS CONS IDERED
BY PLANTS ACCORDING TO THEIR ANNUAL GROSS SALES

Location ' Over Under o
Factor ‘ $500,000 $500,000 . Total
Transportation Cost 14 9 , 23
Production Cost 24 58 - 82
Market Factors - 43 31 74
Intangible Factors . 19 52 71

TOTAL 100 _ 150 250

Chi-square = 23.40 with 3 d.f.; P less than 0.001.

Non-éignificant chi-square results in Table 13  and TaBle‘14 - indi-
cate that the market éfea,and tenancy arrangément has little implication
for the type of location factors considered in éelecting a plant site.
It is_noteworthy, however, that in those plant 1ocations-ihvolvingrleas-
ing rather than purchasing the site, a higher proportion of‘pianfé were .
primarily.éoncerned with séme production cost; e.g., reptal_cost,_while
lbwef,proportion of plant locations involving the purchase of a site were

primarily influenced by production cost; e.g., purchase price.
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TABLE 13

CHI-SQUARE TEST OF INDEPENDENCE ON THE LOCATION FACTORS
CONSIDERED BY PLANTS ACCORDING TO THEIR MARKET AREA

Location , ‘Regional & " Local &

Factor National ’ State .., . Total
Transportation Cost 21 .8 29
Production Cost ‘ 48 39 87
Market Factors , 54 .- 32 , 86
Intangible Factors 44 o 33 77

TOTAL 167 , 112, _ - 279

Chi-square = 3.24 with 3 d.f.; P less than 0.50.

TABLE 14

CHI-SQUARE TEST OF INDEPENDENCE ON THE LOCATION FACTORS
CONSIDERED BY PLANTS ACCORDING TO TENANCY

Location S

Factor : "~ Own , Rent Total
Transportation Cost 21 , 8 - 29
Production Cost B 43 : ’ 4Lty ’ " 87
Market Factors _ 50 36 : 86
Intangible Factors f 44 o 33 _ 77

TOTAL . 158 : 121 279

“Chi-square = 4.88 with 3 d.f.; P less than 0.20.

Piants,that,conside;edvboth,the market and cost in site selection

_In the reyiéW‘Qf_lotation,theqry,,it'was,poiﬁte&_out that optimum
plant location ié to be gained only if both the market and cost (transpor—’
tation and production) are considered. Tn this section én attempt is made
to_deterﬁine what circumstances accompany those plant 1ocationsAin which

both cost and the market factors were mentioned by:the plant official as
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significant factors in the location decision.

Of the 279 plant officials that gave reasons for selecting a new
éite, 169 responded that they considered either production, transpor-
tation or cost reduéing factors along with the market factor in selecting
a plant sife. The remaining 110 plants/Were located onrthe basis of
only one of these faétOrs.

In Table 15 significant chi-square results tendgtq confirm a
difference in the type of factors considéred in branch and non-branch
plant location decisions. 1In particular, a highef proportion éf branch
plants tend to considef both caét and market in making a site-selection

than non-branch plants.

TABLE 15

CHI-SQUARE TEST OF INDEPENDENCE ON THE TYPE OF LOCATION
FACTORS CONSIDERED BY BRANCH VERSUS NON-BRANCH PLANTS

Location

Factor ) Branch . Non-bfanqh Total
Cost or Market o 28 141 v 169
Cost and Market ‘ 46 64 2110

TOTAL : 75 205 v 279

Chi-square = 21.80 with 1 d.f.; P less than 0.001..

It is apparent from Table 16 . that a higher proportion of officials
from plants with annual gross sales over $500,000 tend to consider both
cost and the market rather than only one bf.fhesé'factots in selecting a

site.
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. TABLE 16

CHI-SQUARE TEST OF INDEPENDENCE ON THE TYPE OF FACTORS CONSIDERED
ACCORDING TO ANNUAL GROSS SALES OF THE PLANT

Location Over s Under :

Factor $500,000 ~ 8500,000 : Total
Cost or Market 45 107 152
Cost and Market : 55 43 98

TOTAL 1OQ 150 250

Chi-square = 16.62 with 1 d.f.; P less than 0.00L.

In other tests, it was determined that tenancy, market area, employ-
vment size, and type of location (new or relocated plant) have little
influence on whether both market and cost factors are considered in:sél—
ecting the plant location. The chi-square results.in gach of these
analyses were non-significant.

Variation in locational ‘factor response according to industry group.’

TaBlé 17 providesva list of the sample plants according to.major
industry'groups. While the major'twd—digit standard*industrial classifi-
cation»offers,oﬁly a'§ery-brogd ansSificatibn of induétry by.product type,
it does: make sufficientvdiStiﬁCtién ﬁétweeﬁ certain indUStrégs{lpéfficu—
larly with referencé to thé typerof factors considered in selecting a new
_ plantylocation. For example, those 17 plants which are classified as
printing and publishing (SIC 27) were usually small concerns which tended
to locate near the downtown business area.. The operation of this type of
plaﬁt is usually charécterized‘by frequent shipments in small lots to
many customers that are located nearby. Consequently, hong of these plants

mentioned transportation costs as a factor in selecting their plant site.
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~ TABIE 17
- PRIMARY FACTORS INFLUENCING THE PLANT LOCATION
BY MAJOR INDUSTRY GROUP

Ma jor sic? Iransportation Production Market Intangible - Total
- 20 4 5 , 7 ' -9 25
22 e - 2 - 2
23 : 1. b 2 1 8
24 2 : 10 -- e 16
25 1 . 4 2 6 13
26 : 1 1 7 5 14
27 - SRR 6 : 5 5 16
28 ..o .8 w5 9 2 24
29 : . 1 -- 2 - 3
30 . 1 10 5 2 18

32 , : 8 8 3 24
33 e 2 -~ 3 5
34 ‘ . 1 14 : 12 12 39
.35 2 : : 8 - 11 8 . 29
36 : ' - 2 5 4 11
37 . L om- 2 5 6 13
38 - S | 2 2 2 7
39 LN 3 1 5 9

TOTAL - T2g | 72 TR 77 279

: 8Major SIC refers to major 2 digit standard industrial classification.. These
are SIC: 13 (Crude Petroleum), 20 (Food), 22 (Textiles), 23 (Apparel), 24 (Lumber) ,
25 (Furniture), 26 (Paper), 27 (Printing), 28 (Chemicals), 29 (Petroleum Refining),
~* 30 (Rubber and Plastics), 32 (Stone, Clay, .and Glass), 33 (Primary Metals), 34
' (Fabricated Metals), 35 (Machinery),‘36-(ElectricalxMachinery), 37 (Transportation
Equipment), 38 (Instruments), and 39 (Miscellaneous Manufacturing).
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Most of these plants, however, did consider some production . factor--the
availability of a suitable bgiiding?-or the market, particularly access
to customers.

In an effort to reduce transpdrtation costs, chemical plants (SIC 28)
usually select sites near their raw material soufce. Asvshown iquable
2% | eight of the 24 chemical plant locations were primarily influenced
by transportation costs considerations in the selection of the site,

While the data of Table 17 offers many interesting comparisoﬁs
amoﬁg induétry groups of the différent locational factoré influencing
plant site-seléction,\a more compact and'meaningfﬁl analysis is pfesented
in Tablg 18.  In this table, all the plants by ma jor industry groups
are divided into_durable and non—dﬁrable product manufaéturers. With
these groups'furtﬁer divided according to the primary factor infiueﬁce
—in plant site~se1ection.

The chi-square analysis of Table 1€ indicates no significant varia-.
tion among major lqcational factors considered by those plants produping

durable gobds'when compared with the plants producing non-durable goods.,
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TABLE 18,

CHI-SQUARE TEST OF INDEPENDENCE ON THE TYPE OF FACTORS CONSIDERED
BY PLANTS PRODUCING DURABLE GOODS VERSUS PLANTS
PRODUCING NON-DURABLE GOODS®

Location ’ Non- ' :

Factor = , Durables Durables . Total
Transportation Cost 12 17 A 29

Production Cost ‘ 52 35 : 87
Market Factors - 45 _ 41 86
Intangible Factors 48 29 77
TOTAL : ) 157 - 122 ‘ 279

Chi-square = 4.74 with 3 d.f.; P less than 0.20.

Durable producing industry groups (accoiding to major 2 digit SIC)
are: 24 (Lumber), 25 (Furniture), 32 (Stone, Clay, and Glass), 33
(Metals), 34 Fabricated Metals), 35 (Machinery), 36 (Electrical
Machinery), 37 (Tramsportation Equipment), 38 (Instruments). Non-
durable industries include the following major 2 digit SIC groups: 13
(Crude Petroleum), 20 (Food), 22 (Textiles), 23 (Apparel), 26 (Paper),
27 (Printing), 28 (Chemicals), 29 (Refining), 30 (Rubber and Plastics).

Variation in the Type of Investigation

An'important process in plant location is the invéstigation that
precedes the actual site-selection. 1In the presenf étudy, 193 plant
officials gave‘sufficient'information abéut their mgthods for finding
and selecting their piant 1§cations tp enable such investigations to

be classified in Table 19.
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TABLE 19

TYPE OF INVESTIGATION PRECEDING SITE-SELECTION

Type of Number
Investigation " of Plants
No Response 7 91
Personal (No help) 97
Personal (Outside help) : 28
Intra-Company Committee 33
Made by Public Utility ’ 5
Made by Real Estate Agency . 19
Made by Chamber of Commerce
or Industrial Foundation , 11
TOTAL : 284

In Table 20, the variation in the type of investigation is con-
sidered between branch and non-bfangh piant locations. It is very
apparent that branch plants tend to rely on intra-company committees ip
finding and selecting thé site, while personal investigations are more
apparent in non~-branch plant locatiqns. Significant chi-square results

éqnfirm.both of these observations.
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TABLE 20

CHI-SQUARE TEST OF INDEPENDENCE ON THE TYPE OF INVESTIGATION
' USED BY BRANCH VERSUS NON-BRANCH PLANTS

Location . _ Non-

Factor Branch . Branch Total
Personal (No help) 7 90 97
Personal (Outside help) 10 18 28 _
Intra-Company Committee 26 ' S 33
Made by Public Utility -3 2 5
Made by Real Estate Agency & 15 19
Made by Chamber of Commerce _ 4 : 7 - 11
' TOTAL 54 139 193

Chi-square = 67.24 with 5 d.f.; P less than 0.001.

Further chi-sqﬁare tests.on the typé ofIIOCation (new vs. relocated
planéS)5 employmeﬁt siie, sélés Volume,vandvmarket area of distribution
all indigate significant variation inEthe type of investigation. Relo-
cated plants tend to rely more on the personal investigation than new
planfs;' Plants with lesé than 24 employees tend to be located on the
basis bf'arpersonal investigationh by séme piant official with no outside
heip. This type of investigation is also apparent among plants that
gross sales less than $500,000 annually. Plants that distriBute'théir
pfoduct‘regionally tend to rely less upon personal investigations without

outside help.
Dissatisfaction with the Site Selection

Approximately one out of five responding plant officials considered
their present plant location to be unsatisfactory; The following series

of chi-square tests show that the plant official's evaluation of the
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plant site-selection varied little according to the type of factors con-
sidered, the type of iﬁvestigation, and'ﬁhe-néture'of thé plantuoperation
"in general. o |

In Table 21 the non-significant chi-square results indicate that
satisfactidn or dissatisfaction with current plant location. is not de-

pendent upon major location factors.

TABLE 21

' CHI-SQUARE TEST OF INDEPENDENCE ON THE SATISFACTORY VERSUS
THE UNSATISFACTORY PLANT LOCATION ACCORDING TO-
THE ORIGINAL LOCATION FACTORS CONSIDERED

Location, ) , _

Factor o ~ Satisfactory Unsatisfactory Total
Transportation Cost ' 22 - A 26
Production Cost A S 64 22 . 86
Market Factors 7 B 69 14 . 83
Intangible Factors L 65 ) o011 . .. 76

TOTAL ‘ ' 220 . 51 - 271

Chi-square = 3,92 with 3 d.f.; P less than-O.SO.

Although twenty of the thirty-eight planf officials who considered

their current location to be unsatisfactory, the fesu1t of the chi-square

analysis shown in Table 22 indicates that the types of investigation
employed by both the satisfied and dissatisfied plants were not insig-

nificantly different prbportion.
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TABLE 22

CHI-SQUARE TEST OF INDEPENDENCE ON THE SATISFACTORY VERSUS
THE UNSATISFACTORY PLANT LOCATION. ACCORDING TO
' THE TYPE OF SITE INVESTIGATION ‘

Type of ‘ _

Investigation Satisfagtory _ Unsatisfactory Total
Personal (No help) 76 _ 20 96
Personal (Outside help) 22 5 27
Intra~Company Committee - 28 4 32
Made by Public Utility 5 0 5
Made by Real Estate Agency .13 6 19

Made by Chamber of Commerce
or Industrial Foundation 9 2 11
TOTAL : : 152 ‘ 38 190
“Chi-square = 4,12 with 5 d.£.; P less than 0.70.
A significant chi-square in Table23 | indicates that a statical

significant higher proportion of the firms that lease rather than own
their plant sites Wére‘dissatisfied with their current location. " In
fact, more than 50 percent of the unsatisfactory locations were found

among the lease firms.

76




TABLE 23

CHI%SQUARENTEST OF INDEPENDENCE ON THE SATISFACTORY VERSUS
THE UNSATISFACTORY LOCATION BY TENANCY

Evaluation -

of Site , Satiéfactory A Unsatisfactory |  Potal s
o : 131 23 " o154
Rent . 93 28 0 121

Chi-square = 3.02 with 1 d.f.; P less than 0.10.

The,chi—squaré in Table 24 . indicates tﬁat a significantly higher .
' ratio'of neW~p1ants were located on unsgtisfactory sites as evaluated by
51 plant officials. - Pr&portionatelylléés'of the officials from relo-
cated plants were dissatisfied with their site-selection.
; Further éhi-square.tests revealed that‘thé\evaluafion.oﬁ the plant
1ocation‘did not vary sigﬁifiééntly among plants with different annual

gross sales, market areas,'and employment size.

TABLE 24

CHI-SQUARE TEST OF INDEPENDENCE ON THE SATISFACTORY
LOCATION VERSUS THE UNSATISFACTORY LOCATION
BY THE TYPE OF LOCATION |

Evaluation o : S L :
of Site - Satisfactory ) Unsatisfactory = Total
New - 140 - w180
Relocated .. .84 , 11 _ - 95
TOTAL 294 CTRr 775

" Chi-square = 4.66 with 1 d.f.; P less than .05.
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SUMMARY AND CONCLUSIONS

This Study nas'been an attenpt to.deiineate the important variables -
" in plant location by intervieningrthe deéision maker. The pattern of.
industrial 1ocation in areas serviced by ‘the interstate hlghway in Texas
is apparently determlned by a. mnltltude of factors depending upon
individual. plant 10cat10na1 requlrements. It was determined that the
basic locatlonal requ1rements of productlon cost, transportation cost,
narket and intanglble consideratlons vary accordlng to the size of
plant, type of product, and other. characterlstlcs of the plant operation.

As a‘result of this:investigation:and the analysis of the findings,
the following:generalizatiOns enﬂICOncIusions were reached:

(1),=In general; onlp one .major location factor tended to dominate
the plant 1ocation,decision; e;gf, cost.(transportation_andrproduction)5
demand, or some :inténgiole factor. | -

(2) HoWever there was a strongvtendency for branch plants and
plants Wlth over- $500 000 annual gross sales to have’ considered both
.spatlally varisble costs:andimarketing differences ;n selecting a plant
'1ocation.> | | | -
| 3) In a general tabulation of the type of factors that were.con-
sidered in selecting the plant locatlon, 1t was found that: |

[(a)v the market (access to customers), product1on factors
'(availability‘of suitable site and/or building),
band_intengible.fectors (community chéracteristicskand peré_
_SOnal reasons) tended to be 1mportant asre primary |

con61derat10n in selecting a plant locatlon whlle :
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(b)

transportation factors (availability of éuitable trans-
portation facilities and services) wefé more important

as a secondary consideration;

intangible factors--personal reasons aﬁdbcommunity charac-
'teristics-~were the primary influence in 62 plant

location decisions.

(3) Additional findings indicate that:

(a)

(b)

(c)

(d)

most plant location decisions were made by one individual
who was either thé owner or president of the firm;
'dutside assistance was used abouf és frequently as a
personal investigationvwith né outside help in finding
the site;

approximately Half of the firms in'thé sample considered
alternative sites which are primarily in Texas; |

only 51 plantlofficials weré dissatisfied with their site
selection while mentioning such aiSadvantgges asrthe
‘lack of suitable production.(building, site, labor, etc.)
~and transportation (highway services and facilities)

- factors more than market related factors.

(4) 1In analyzing the variation in location behavior patterns by

a)

‘type or size of plant, it was determined that:

the primary factors influencing the,pléht locations.

. covered in the sample were cost factors (116 plants),

demand factors (86 plants), and intangible factors

(49 plants);
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(b) a high proportion of plants with the fbllowing charac-
teristics were located on the basis of some transportation
cost or market factor: branch plant, over $500,000.
annual grosé sales, over 24 employees, and a new operation;

(c¢) - small plants, especially non-branch plants, and relocated
plants tend to have been located on the basis of some
production cost or intangible factor;

(d) the primary factors conéidered by plaﬁts within different

| industries--as determined by major two-digit standard
industrial classification--varied considgrably; however,
there was no significant variation in the type.of loca-
tional factérs influencing durable goods' producers as
opposed to non-durable manufacturers;

(e) non-branph plants, relocated plants, plants with rele-
tively small empiofment and sales vinme, and plants
_wiﬁh local préducﬁ distribution tend to have been
1ocated on the basis of a personal investigation with
limited outside assistance usually from a real,eétate
agency;

(f)  branch plants, new plants, and plants With relatively
high sales Qolume’andﬂemployment tend ﬁo have been
located by either an intra-company committee of with
some outside assistance.

(g)_ a higher proportion of new plants (as Qppbsed to relo~
cated plants) and plants that lease (rather than own)

‘tend to be located on unsatisfactory site according
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to the plant official.
(5) Plant officials tend to rank the interstate highwéy as more
important to their plant operation than other types of roads.
In general:

(a) plant officials that ranked the interstate highway
first were from branch plants: located within 0.4
miles of the nearest interstate highway, having more
than 50 employees,'having a regional market distri-
bution, and‘locating in non-metropdlitén areas;

(b) Aplant officials that ranked some other toad fdcility--
usually city sfreets and expressways or state and U. §.
highways-fas more important were from non-branch plants:

located mBre than 0.4 miiés from the interétate highway,
located within a‘metropolitan area, and with a local

- market distribution.
Relationship of Findings to Theory and Practice

Theofz. This portion of the study offers little more tﬁan ”éommon
sense'" conclusions. It doés, héwever, tend to subst;ntiate what pre-
viously had been cpnjecture or surmise concerning the fundamental '"forces"
in plant location accoraing to cerfain theorists; e.g., Weber, Hoover,
Greenhut. If nothing else, the findings repréSent some verification of
the fundamental location factors that have'Eeen isolated in past deduc-
tive analyses. |

The study's findings indicate that to some extent spatial cost and

demand factors were recognized in almost every location decision. Of
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necessity, most plants have been located under some basic cost and demand
constraint; i.e., each plant must have considered to some extent the
antigipated market and cost at the site selected. However, not all
plant officials specifically mentioned both factors as important in
their 1§cation decision.

A majority of the plant officials either mentioned only one domin-

-ant cost factor, demand factor, or mentioned neither factor, referring -

to some intangible influence instead. If fhe 1atter factor‘has been
correctly delingated; there is sﬁbstantial evidence that many plant
1ocation3‘are a result 6f'some peréopél bias of the owner/manager or
some other non-pecuniary consideration; e.g., community characteristics.
The fact that non-pecuniary motives are relatively significant in
plant location adds weight to M. L. Greenhut's contention thgt location
theory lacks generality under the assumption that plant location de~

cisions are motivated solely by the drive to maximize pécuniary profits,

It should be pointed out, however, that recent theoretical reformulation

of the "rationality assumption" to'include thekeiement‘of uncertainty

renders this finding untenable as empirical evidence or irrationality.

Unfortunately, there was no attempt to probe the plant official moti-

vated by some intangible influence in selecting a plant site to determine

the extent to which his decision was either a "wild gamble" or extremely
conservative with little probability of success. Many of therplant
location decisions influenced by intangible cdnsiderations may indeed

have been very rational when analyzed in this manner.
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SECTION III







PLANT LOCATION AND THE _
INTERSTATE HIGHWAY SYSTEM IN TEXAS

The purpose of this section Qf the report is to bring together the relétion»
ship between. theory of location process, as summarized in Sec;ion]ji with
the practice of industfial location actively along the Interstate Highway
Systém of Texas, as described in Sectioﬁ iII'in order to evaluate the
potential effects of Interstate Highway System construction, with or with-
out frontage roads on industrial developmeﬁt within Texas.

As é result of fhe procedures thliat Weré followed in a study of location
decisions making processes. Among industrial plant officials éeeking
sites along the Iﬁterstate Highway System of Texas a relatively large
data base was estaﬁlished. To convey a more meaningful analysis of the
data obtained during the course of the study 6nly those data which proVide
statistical reliable inference have been included in this report. Other
data are available for review and analysis upon request by appropriate

agencies.

Interstate Highway System Classification

One of the first objectivés in the design of the sample for the
selection of study firms was to categorize and classify each segment of
the Interstate Highway System in Texas according to frontége road con-

- struction. This.objectivé was met by coding specific- information rela-
tive to the status of Interstate Highway construction provided by the
" Planning Survey Division of the Texas Highway Departmentf A map of the
VStatus of Improvements to the Interstate Highway as of January 1, 1964,
is shown in Figure 25. From this source coded information relative to
the status of the 3,000 mile Interstate System was placed on punéh cards.

These data included the Interstate route number, date construction began

1
L
1
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or was completed, city code, county code and the status of construction
Aof the facility and frontage roads within each segment.l These data

-were essential to‘the development of the identification card that would

be completed for eaéh indﬁstrial,firm locating along the desigﬁated Inter-
staté,Highway system dﬁring the period 1956-1964.

Table'25 _illustrates the overall mileage of‘each Interstate Highway |
included in the study. It'should'be'pointéd out in'regard to thié_table,
that 1if theré were frontage roads on both sidés of the primary facility,
the ratio of highways to frontage roads would be 1:2. In other words,
every mile of,highway facility would be cdmplemented with two miles of

-

frontage roads.

lThe length of each segment varied from less than one mile to more than
30 miles, depending upon the status of improvements to that particular
section of the facility; however, the averdge segment is approximately

three miles long.
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Figure 2
Texas Highway Department, Planning and Survey Divxsion
Status of Improvements
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TABLE 25

Texas Status of Improvements to the Interstate System
(in miles and tenths of miles)

PRIMARY FACILITY = . . o _ _____ FRONTAGE ROADS

| Under Under ‘ Y
Interstate 'Completev Construgtion_ Programmed - Total| Complete Construction Programmed  Total

10 237.1 . 75.9 564.8 877.8 313.2 . 40.4 1353.6

20 o 273.6 125.4 236.9 635.9 307.5 - 109.2 ‘ _ 416.7
30 77.1 44.0 49,0 170.1 130.7 71.5 202.2
352) 337.4 54.6 112.5 - 504.5 554.5 65.4 619.9
35W . 21.5 12.3 50.6 84.4 33.9 21.1 55.0
37 4.9 2.4 134.9  142.2 4.5 4.8 9.3
40 - 94.0 . 15.4 68.2  177.6 22.1 20.6 . 42.7
45 ' 171.2 © 34,5 78.8 284.5 260.9 42.4 -~ . 303.3
410 24.5 14.0 .6 39.1 50.4 ©11.1 61.5
610 10.2 15.0 13.3 38.5 26.7 20.0 46.7
635 o - 40.4 40.4 : :
820 20.0 7.9 7.1 35.0 31.1 7.5 38.6
TOTAL. 1271.5 401.4 1357.1 3030.0 1735.5 414.0 2149.5

.'1) Frénﬁage fééd.mileageviniﬁfbgrémmed area not availaslé
2) Includes IH 35E A _
. Source: Texas Highway Department, Planning Survey Division, January 1, 1964.




It is obvious from this table that frontage roads have not been constructed
along the totél highﬁay facility. vﬁéﬁe&er, the table does indicate that
almost 70% of the Texas Interstate Highways, completed or under construé-m
tion, included frontage road access. One of the major difficulties in

the design of the study is related to the location of suitable ''non-
frontage" study areas where industrial development had occurred. This
problem was magnified in the large metropolitan cities where a high per-
centage of the staté's manufacturing industry is located. For example,
study data indicate that approximately 80% of the imterstate facilities

in metropolitanvareas are constructed wifh frontage roads.

A second major objective in the desigg of sampling procedures was to
identify and catalog all manufacturing industries locating within areas
serviced by the Interstate Highway during the study period. The basic
data to méeﬁrthis objective were obtained from the Bureau of Business
Research at the University of Texas. The_Bureaubprovided data address
cards for 2,331 manufacturing industries which had selected sites along
the Interstate Highway rbutes during the,studyrperiod. The following
information was made available for each firm: 1) name and mailing
address; 2) number of employees; 3) date when production began; and 4)
major product by Standard Industrial Classification.

The 2,331 address cards were then sub-divided_into,two ma jor groups.
One group waé maderpp of 1,495 firms, or 65 percent of the totél.univerSe,
which had -located in areas serviced by the designated Interstate System,
while the other group consisted of 836 firms, or 35 percent of the uni-
verse, locating in areas which have not been programmed to beAincluded

in the Interstate System. At this point this is not to say that the
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Interstate HighWay is .a significant factor in the selection of a plant

‘site; however, it does provide a measure by which specific areas for

étudy were selected.
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The 1,495 industries locating in areas serviced by>the Interstate
were plotted on Texas Highway Department,.city and caunty maps'as>near to
their actual location as scaling techniques would permit. After each
firm's location was plotted, the following data were coded from the maps:
1) distance the firm was located from highway, railroad, and water (if
applicable); 2) type of street or highﬁay location; 3) type of gécess to
Interstate Highway from planf site; 4) location of the firm with respect
to the city; and 5) location ofvfirm with respect to railroad and Inter-
state Highway. This informationﬁwas then coded and keypunched to proﬁide
an identificatioﬁ punch card for each of the 1,495 firms. This was done
in order to provide for mUIti—pur@ose retrieval and listings of all per-
tingnt data relative to the selection of the sample firms. The distri-
bution of these 1,495 firms by their geographic location with respect to

Interstate Highway routes is shown in Figure 3.

DESIGN OF THE SAMPLE

Rather than select firms at random from the total universe, it was
decided that more meaningful data could be obtained by employing strati-
fied random sampling techmiques. :Therefbre, the universe was divided into
distinctive homogeneous classes (or strata) and the sample was»drawn at -’
'random from eacﬁ of the specified ciasées. This approach seemed more
desirable because it made possible the ébility to distinguish between
classes that differ among and between themselves with respect to a stated

characteristic. For example, the primary reason given by these firms
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for selecting their respective locations may then be statistically
analyzed among the various sfrata.

Firms were stratified on the basis of whether they had frontage
road access, the size of the city in which they had located, their
distance from the nearest interstate highway, and by Standard
Industrial Classification.

Figure 4 is the Cell Chart used in the selection of the study
firms. An examination of this chart reveals that only 1,364 firms were
included in the.éample design. Although 1,495 firms located in the
study area during the period from January 1956 to January 1964, at the
time the sample was drawn, data were not available for the 131 firms

locating during the last four months of 1963.

It is also to be noted from Figure 4 that over 200 cells were empty,
with élmost one half of the empty cells occurring in the smaller cities
where the Interstate Highway has been constructed without frontage
roads.

Oﬁher céllsrthroughbut the Cell Chart were representéd by from one to
éightyvfour firms. The following criterié we?e uéed to draw sample firms
from thése cellé: |

1. From each cell represented by one or more firms, a single
firm was drawn at random. - |

2. From egch.éell représented by more than five firms, a
second random selection was made;

3. From each cell with more than 20 firms, a ten peréent
proportionai sample was drawﬁvat random; and

4, Wherever‘possibleg alternates were selected for each
‘sample firm.

92




€6

Figure 4
CELL CHART,

A STRATIFICATION OF ALL MANUFACTURING FIRMS LOCATING IN TEXAS BETWEEN JANUARY, 1956 -—— SEPTEMBER,1963 ON THE INTERSTATE MIGHWAY SYSTEM

STATUS INTERSTATE HIGHWAY INTERSTATE HIGHWAY INTERSTATE HIGHWAY
) WITH FRONTAGE ROADS WITHOUT FRONTAGE ROADS PROGRAMMED
- - [TOTAL

CITY SIZE ' 2 3 L -] 1 2 3 4 L] | 2 3 4 3
INTERS‘I’::’? ‘H’::W::O'S‘YSTEM tl2(3|r|213l1j213|t]|2|S|1j2|3fjtj2{3t1|2|3ft|2{3|v]j2|3(1]|2{3f1j2|3]sf{2!3|l|2|3[t]|2i3|t]2!3
FOOD 8 KINDRED PRODUCTS 5 (191 4 1 (18 .2 21 2|2 4jrgt|l7 [ 1 it ti2] 44 2|2 3o 95
APPAREL & PAPER ISt JEZENENEEENE N 2{tj1 5 s|7}|2 2 1 t 113 3 a3
WOOD & FURNITURE - 16|38j10; 11112 IZRRERE AR (8211114 ‘ 1 [ [ ] 222 1 128
PRINTING & PUBLISHING 131371411 ]2|312|4)14 11 2|52 1]2 3 1{3]47]1 |2 9
CHEMICAL tqlzriv{2lsjnr2!2|3;7113(7 3jije7|2 1 it 1 e 273 F{&l1f127
RUBBER | 7Tl]2817 rie 3111 1 4i511{271 1t 3 ' i €9
STONE, CLAY, & GLASS Hijwo|r]le{2]4[2(10](4]5]31 2|2 4161 4 174 it I g 61 g 374( 404
METALS 374120 (2316|413 2({1 71723 3|32 Tis |t b [ s|tio]7 10|51 2 234
MACHINERY . 2984 20] | 13175 (a1 ]2 1[rigv|ieja|2(|3 (1071 12 1212 1tjadr1 el ] 3 243
TRANSPORTATION EQUIPMENT T8 2 1|4 EEREN 1 4 t]13}s | 1]2 1 57
MISCELLANEQUS MANUFACTURING [0 |32(8 |3 3jtjej2j1l213|1 {1 |3][s|ejal2]|2|7 [ ] 4 514 1 L 125
TOTALS 151 (388 97} 12| 12| 34|18 [71128]19])21[33) 6 |27|9 jasje4|2t] 8)20{at |4 |2] 1|t j0j2]2]|1[2({4]9|5]|4]|20] 8] 8|a2|36]8|4]|3|1]30]5 [1364

K THIS CHART USED TO SELECT PERSONAL INTERVIEW SAMPLE FIRMS




The random selection resulted in a sample of 632 firms (including alter- -
nates) of which 284 were eventually contacted by @ersonal interviéw.
Figure 5 1is a map of the State of Texas showing the distribution of
these personal interview firms by their geographic location with respect

to Interstate Highway routes.

CHARACTERISfICS OF THE UNIVERSE

Tablgs 26 through 28 show the aistribution of firﬁs by city size,
distance located from the Interstate Highway and Industrial Cla331f1cat10n.
'Slnce these three classifications are used in the stratification of the
universe it should be of value to point out some of the more significant
facts that appear when groupings are made by arranging the firms as to
tﬁe status of the Interstate Highway at the time the study wés conducted.
City Size

Aé éeen in_Tableb 26. approximately 58 percent of the study;firﬁs
iocated in one of the four large metropolitan cities of Texaé. Wﬁen the
satellite city,firmé are added to this group, the total number of metro-
politanvfirms represeiit apprcximatelyrjo percent of all industrial
locations occurring during the study period. Tﬁevheaviest concentration
of non-ffontage road locations appear in the satellite.city group while
the lightest is in thg 50 to- 100 thousand pOpulation'gatégory. Fron;age
road locations aécounteb for approximately seven ouf of ten loéations
in the metropolitan cities. However, in the satellite communities
surrounding the large metropolitan cities, frontagé foad locations repre-
sent pnly 35 percent of all firms iqcating in this city size category.
, Althdpgh the two smallest city size groups accounted for only 30 percent

of all‘industrial locations, it is significant that more than one half
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Figure 3. :
Distribution of Manufacturing Firms Within Influence
R ko, - 2 - of the Interstate Highway System Locating in Texas
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Table 26
Distribution of Firms in the Universe By
Size of City in Which Plant is Located

. Status of IHS

Metropolitan Cityl)  Satellite City?2) Large City~)

Small City®)

‘TOTAL

Distribution of Firms in the Universe By
Distance from IHS (In Miles)

Number Percent ‘ Number Percent  Number Percent  Number Percent  Number Percent

With Frontage Roads 605  (69.5) 62 (35.4) 125 (53.0) 133 (62.1) 925  (61.9)

Without Frontage Roads 165 (19.0) 73 (41.7) 7 ( 3.0) 33 (15.4) 278 - (18.6)

. Programmed 100 (11.5) 40 . (22.9) 104. (44.0) 48 (22.5) 292 (19.5)

TOTAL 870 (100.0) 175 (100.0) 236 (100.0) 214  (100.0) 1495  (100.0)
Table 27

374 (100.0) 319 (100.0) 470 (100.0)

\ Less Than 0.5 0.6 - 1.0 1.1 - 2.5 2.6 - 5.0 LOIAL
Status of THS ‘Numiber Percent Number Percent  Number Percent  Number Percent Number Percent
With Frontage Roads 221 (59.1) ' 194  (60.8) 321  (68.3) 189 (56.9) 925  (61.9)
“Without Frontage Roads- 85 (22.7) 61  (19.1) 56 - (11.9) 76 (22.9). 278  (18.6)
Programmed 68 (18.2) B 64 (20.1) 93 _(19.8) 67 (20.2) 292 (19.5)
TOTAL 332 (100.0) 1495 (100.0)

‘15 AMetropolltan C1ty
includes only
~2) Satellite City:

Fort Worth, Dallas, Houston, San Antonio

“includes all small cities w1th1n these four metropolitan areas

3) Large City:

includes all cities over 50,000 population not included in either the Metropolitan or Satellite

Category
. 4) Small City:

inecludes all urban areas with 1ess than 50,000 population




of the firms locating in programmed areas chose this city sgize for the
location of their plants.

Distance from Interstate Highway System

Firms locating less than one half mile from the Interstate Highway
either completed, under construction, or programmed accountéd-for one
égt of four of all firms locating'dufing the study period. ﬁrom Table
27 it may be seéen that the most frequent distagce category chosen for
a plant site was between 1.1 and 2.5 miles. There seems to be no signi-
ficant trénd for firms to éélect plant Iocations, either nearer or furthef
away from the facility, based solely upon the availability of frontage
road access. However there does appear to be a similarity between the

distribution of firms locating in programmed and non-frontage road areas.

Induétrial Classification

Approximately 70 percent of the plants.may_be ciassified as 1ight
industrial manufacturing @oncerns. VData;cpntéined in Table 28 indicates
that the distribution of both classes of'firﬁs, by status of the Inter-
state Highway, is not significantly different from the distribution of
all firms. Therefore, it appears that there is little consideration
éiven to ﬁhe status ovanterstate Highway cénstruc;ion as it may affegt‘
the selection ofra site by either the light or heavy industrial concerns.

Téble |

Distribution of Firms in The Universe
By Industrial Classification

Light Heavy ‘ TOTAL
Status of IHS _'Number Pe:cent _Number Percent Number Percent
With Frontage Roads 652  (62.8) 273 (59.9) 925  (61.9)
Without Frontage Roads 199 (19.2) 79 (17.3) 278 (18.6)
Programmed : 188 = (18.0) 104 (22.8) 292 . (19.5)
TOTAL 7039 (100.0) 456 (100.0) 1495 (100.0)
97




In summary, with the exception of two city sizes (satellite and
large city), the stratification of the universe by city size, distance
located from ‘the Interstate Highway, and>industrial classificatioﬁ pro-
duces groups of firms which are distributed gpproximately in the”same
proportion; Qithin the categories of with frontage roads ‘and withéut

frontage roads as may be found in the total universe.

CHARACTERISTICS OF THE SAMPLE

Som e indicatiqﬁ as to the representativeness of the sample firms
may berseen from the data presented. in Table Zé, By comparing the per-
cent of total sample representation Wifhin each Standafd Industrial Class-
ification, with the percent of total firms'locating during the study period
and those included only in the universe of firms locating during the study
perio&, only slight differences aré noted.i | |

For example; fabricated metals plants (SIC 34) répresentéd 12.6 per-
cent of togalbplant locations occufring.during the study beriod. These
same firms.also accbunted for 15 percent of the firms included in the
universe~andA14.1 percent of sample firms.

Other characteristics of the sample also indiqaﬁe represeﬁtativeness.
For example, although the sample was not stratified by size of employment,
market area of distribuéion, type of plant location, city size of loéation,
and énnual gross sales volume, the sample does cover the component groups
involved in ﬁhese categorieérrather well. | |

The distribution éf plants by size of employment indicates that
plants with relatively s@all empioyment éomprise a 1arge"percentage of
fthe Sample firms. As seen from Taﬁle30 :  ap§%oximgte1y 61 pgréent of.the
plants included in fhe surVe? employed 1éss>than 24 peopie.
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: Table 29
Distribution of Manufacturing Plants Locating in Texas
From Jan. 1, 1956, to Jan. 1, 1964
By Major Two Digit Standard Industrial Classification

- Total Plants Percent Total - Percent Total Percent
Major SIC ‘ _Locating in Texas of Total Universe of Total Sample Plants. of Total
13 Crude Petroleum | 82 . 3.5 9 0.6 3 1.1
19 ' QOrdinance . ' 4 0.2 3 0.2 NR* NR
20 Food o 223 9.6 - 103 6.9 26 9.1
22 Textiles 17 0.7 7 0.5 2 0.7
23 Apparel 112 4.8 59 4.0 9 3.2
24 Lumber : _ 129 5.5 71 4.8 16 5.6
25 Furniture T 100 . 4.3 67 4.5 13 4.6
26 Paper 54 2.3 IAA 3.0 14 4.9
27 Printing ' o 191 8.2 140 9.4 16 5.6
28" Chemicals = _ ‘ 198 8.5 130 8.7 24 8.4
29 Refining ‘ o 25 1.1 14 0.9 3 1.1
.30 Rubber/Plastics o 93 4.0 71 4.8 19 6.7
31" Leather : o 14 0.6 -6 0.4 NR NR
32 Stone/Clay/Glass : 226 9.7 111 7.4 25 8.8
33 Primary Metals ' 32 ¢ 1.4 20 1.4 5 1.7
34 Fabricated Metals . 294 12.6 224 15.0 40 14.1
35 Machinery : 218 9.4 166 11.1 29 10.2
36 - Electrical Machinery 105 4.5 87 5.5 11 3.9
37 Transportation Equipment 86 3.7 59 4.0 13 4.6
38 Instruments . 35 1.5 32 2.1 7 2.5
39 Miscellanmeous - 93 3.9 12 4.8 9 3.2
o TOTAL 2,331 100.0 1,495 100.0 100.0

*NR -- no response.




Table 30
Distribution of Plants in the Sample
By Size of Employment '

Number of , Number o ' Percent
Employees Of Plants , , of Total
Under 8 84 _ 30%
8 to 24 89 31
25 to 49 57 ' 20
50 to 99 25 ' 9
100 to 249 ' 17 6
Over 249 - _12 4
TOTAL : 284 100%

The large number of smail plaﬁts employing less than 24 workers is
partiélly explained bf the type of location. Data from Table 31 indicates
that more than 40.percent of the plant locationé'in the sample involved
new plant operations that had not begun/to expand their business. An
additional 20 pefcenﬁ of the plants were classified as rew branch planté

indicating that this group may also be in the initial étages of plant

operation.

: Table 31 ,

Distribution of Plants in the Sample

By Type of Location

Type of o : Number : Proportion
Location , of Plants ' . of Plants
New Plant 121 | = 43%
Relocated Plant 88 _ : 31
‘New Branch Plant 57 : : ' 20
Relocated Branch Plant 18 ' 6

. TOTAL 284 i o - 100%

Table 32 shows the distribution of plants in the sample by annual
gross sales. The fact that over 60 percent of the study plants had
annual- gross sales of less than 500,000 suggests further evidence of the

frequency of small plant locations.
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Table 32
Distribution of Plants in the Sample By
Annual Gross Sales Volume in 1964

Annual Number - Proportion
Sales Volume , of Plants " of Plants
No Response 29 ' 10.2%
Under $100,000 56 ' 19.7
' $101,000 ~ 250,000 : 55 19.3

251,000 - 500,000 44 ' 15.4
501,000 - 1,000,000 29 ' _ 10.2
1,001,000 - 5,000,000 54 19.0
Over $5,000,000 _ 17 _ 5.9

TOTAL 284 | 100. 0%

The distribution of plant locations by city size is of particular
interest since the sample was stratified on this basis. The large per-
centage of plants locating in metropolitan cities is largely due to the

specifications placed upon the universe. It may be recalled from an

‘earlier statement of the scope of the study, that only those firms that

" had located wiﬁhin cities served by the interstate highway were to be

included in the universe of study firms. Moreover, oply those plants
that were located within approximately five road miles of the nearest
interstate highway were to be included. The data indicate that the
majority of recent plant locations have been‘in metropolitan‘afeas
served by the interstate highway. Table 33 shows the distribution of
firms by city classification. The data included in thié table-iﬁdicafe
that.60 percent of the saﬁple firms located either in tﬁe_metﬁppolitan
city or the satellite city of one of the iarge metropolitaﬁ areas.
Table 34 shbws that 65 percent of the ﬁlants in the survey distri-

bute their product over at least a regional market area while only 8 per-
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cent of the étudy firms identified local areas as their total area of

product distribution.

Table 33
_Distribution of Plant Locations by City Size
. Number Proportion
City Class of Plants ' of Plants
Metfopolitan City 114 . 40%
Satellite City 58 ‘ ' 20
Large City .47 17
Small City 7 : 65 ' , .23
TOTAL 284 100%
Table 34

Distribution of Pladts in the Sample By
Market Area of Distribution

Area of Number ' Proportion
Distribution ’ of Plants v v of Plants
Local ' , 23 . - o 8%
District 40 ’ 14
County : 25 . 9
State 26 9
Regional : 75 : 26
National 61 22
International 34 17

TOTAL 284 , 100%

Location of Sample Firms

The size and area of tﬁe:city in which a firm chooses a plant site
is to some degree influenced by tﬁe'aﬁéilability of street and highway
access to that area. To measure this'effecﬁ several tables, grouping
the sample firms by status of interétaté highway construction and plant
site location, have been prepared. |

When the sample firms were categorized by the size of the city in,

which they located, sbme.measure of the significance of frontage roads
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to firms loéated in varioué city sizes is noted. For example,‘Table 35
indicates that approximately 55 percent of the sample firms locating in
the metropolitan and large city classes chose areas with frontage road
access. HowéVer, the satellite aﬁd small city classes were not as evenly
distributed. - Only tw§ sémple firms, in the small city category, chose
non-frontage areas for the location of their plant»while 39 firms in this
city size category selected areas with frontage road access. 1In the
satellite city size non-frontage locations exceeded frontage location by
-only a single firm.

Table 36 shows that slightly more than 50 percent of the sample
firms were located in areas serviced by frontage roads. However, only
46 of the 284 sample firms located within ome half mile of an interstate
facility having frontage réad'aqcess. Except in,the distance category
‘six tenths of é mile to one mile the distribution of sample firms in
each distance category, by ayailability of frontage roads, does not differ
appreciably from the distribution of all firms locating during the study
period.

Firms that may be classified as light manufacturihg industries
accounted for 186 (or 65 percent) of the 284 Sampléifirms. Téble 37 .
shows only slight differences between the distribution of 1ight and heavy
industries in areaé whefe the Interstate'HighWay_is constructed with
frontage roads, without frontage roads or was oni& programmed for construc-
tion at the time the study was made .

Table 37 provides a distribution of sample fi?ms by city zones and
‘type of Interstate Highway construction. It may be,ébserved from this

table that city zones have little or no effect upon the distribution of

plant location included in the sample. Also the percentage of firms
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Table 35 -
Distribution of Firms in the Sample
By Distance from Interstate Highway

» (In Miles)
Less than 0.5 0.6-1.0 1.1-2.5 2.6-5.0 TOTAL

Status of IHS  Number Percent Number Percent Number Percent Number Percent Number Percent

With Ffontage.Roads 46 ( 56.8) 20 ( 40.8) 39 (.59.1) 46  ( 52.3) 151 ( 53.2)
Without Frontage Roads 16 ( 19.8) 12 ( 24.5) 10 ¢ 15.2) 20 ( 22.7) 58 ( 20.4)
Programmed _ 19 € 23.4) 17 (. 34.7) 17 ( 25.7) 22 ( 25.0) 75 ( 26.4)
TOTAL T 81 (100.0) 49 (lOO.O)f~ : 66 (100.0) 88 (100.0) 284 (100.0)

Table 36

Distribution of Firms in the Sample
By Size of City in Which Plant 1s Located

" 'Metropolitan Satellite - Large Small
_ City City : City - City ' -TOTAL
Status of IHS = Number Percent Number Percent . Number Percent Number Percent Number Percent
With Frontage Roads . 63  ( 55.3) 21 ( 36.2). 28 ( 54.9) 39 ( 63.9) 151 .( 53.2)
' Without Frontage Roads 34 ( 29.8) 22 (. 37.9) - e 2 ( 3.3 58 ( 20.4)
' Programmed 17 14.9) 15 " 25.9) 23 ( 45.1) 20 (. 32.8) 75 ( 26.4)

"TOTAL . 114 (100.0) 58 (100.0) 51 (100.0) g 61 (100.0) 284 (100.0)
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Table 37
Distribution of Firms in The Sample
By Industrial Classification

Light Heavyl) TOTAL
Status of IHS Number - Percent Number _Percent Number Percent
With Frontage Roads 102 ( 54.8) 49 ( 50.0) 151 ( 53.2)
- Without Frontage Roads 38 ( 20.4) : 20 ( 20.4) 58 ( 20.4)
Programmed _46 ( 24.8) 29 (29.6) 5 . ((26.4)
TOTAL 186 (100.0) 98 (100 0) 284 (100 o)

DHeavy industry is deflned as those 1ndustr1es whlch manufacture goocds from raw materials and certain

semi-finished products.

Table 38 v
Distribution of Firms in The Sample

By Zone of City in Which Plant is Located*

Intermediatel) Fringe?) Outer>) TOTAL:
. Status of IHS. Number  Pércent - Number Percent Number  Percent Number  Percent
'With Frontage Roads 39 ( 51.3) 82 ( 53.6) 29 - ( 54.7) 150 ( 53.2)
Without Frontage Roads 17 ( 22.4) 31 ( 20.3) ) 10 {( 18.9) 58 . ( 20.4)
Programmed . 200 (26.3) 40 . (26.1) 14 ( 26.4) 74 ( 26.4)
"TOTAL 76 (100.0) 153 (100.0} : 53 (100.0) 282 (100.0)

*Two firms were not coded for this analysis

1)Intermedlate zone:

generally deflned as the hlgh density street area of the c1ty (excludlng the downtown business

dlstrlct)
Z)Frlnge zone:

The low den31ty street area of the city bordered by the city limits.

3)Outer zone:

Areas outside the city limits but contiguous to the city.




selecting sites serviced by the Interstate Highway with frontage roads,

without frontage roads, and in programmed areas varies insignificantly
ﬁithin city zones, between city zones and between the totals.

The type‘of stréet or highway serving the locations chosen by the
sample firms is indicated in Table 39. More than one half of the firms
located on secondary city streets while only nine firms actually chose
sites located directly on the Interstate Highway. The abutting Iﬁterstate
Highway locations represent 1§ss than four percent of the sample firms,
however, this group also accounted for less than three percent_of the

total universe. In fact, only 38 of the 1,495 firms locating during the

study period selected sites directly on the Interstate Highway.

VAlthough more than one out of two firms located on secondary city
streets less than one out of five had acceés by way of these streeté to
the Interstate Highway. Eﬁighways, oﬁher than the interstate, prbvided_y
access to the interstate~f§r éppfoximately 46 percent of the study'firms.
Table 40 shows that with the excgpﬁion of those fifms havingidirect
Interstate Highway access, the status of Interstate Highway construction
- has littlevor no'effeC£ upon the type of access the firms have to the
facility iﬁ'the selectién of éarticular plant sites.

Only one out of four of the 1,495 firmsvlocating piants during the
study period selected sites within one haif‘miie of the Interétate High~
way. HoweVér, two out of three of the 1,495 firms>1qcated wiﬁhin oné
half mile of a railroad. As éhOWn in Taﬁle 4l‘_f sampling producedIZQS
firms locating within one half mile of the railroéd. This'représents
apprdximétely 72 péréent of th; total study firms;r Although firms locat-
ing withiﬁ'pne half mile of the railroad appear to be distributéd in the

same -proportion as the total sample, by status of the interstate lhighway
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~ Table 39
Distribution of Firms in the Sample
By Type of Street or Highway Location

Distribution of Firms in the Sample
By Type of Interstate Highway Access

Secondaryv : Primary Interstate Other »
. City Street City Street ‘Highway Highway TOTAL

Status of IHS Number Percent Number Percent - Number Percent Number Percent Number Percent
'With Frontage Roads 77 (50.3) 41 ( 53.2) 9 (100.0) 24 ( 54.5) 151 ( 53.2)
Without Frontage Roads 37 ( 24.2) 12 ( 15.6) -- -—- -9 20.5) 58 ( 20.4)
Programmed ' 39 (25.5) 24 ( 31.2) - e 11 ¢ 25.0) 74 . ( 26.4)

- TOTAL 153 (100.0) 77. €100.0) 9  (100.0) 44 (100.0) 283* (100.0)
*0One fifm'could not be classified; ‘ ‘

Table 40

' Secondary - Primary . Interstate

48 (100.0) 98 ¢100.0) 6 (100.0)

Other
o City Street City Street Highway Highway TOTAL
Status of IHS . - Number Percent Number ‘Percent  Number Percent Number Percent Number Percent
With Frontage Roads. 26 ( 54.2) 53 ( 54.1) 6 (100.0) 66 ( 51.2) 151 ( 53.7)
‘Without Frontage Roads 9 (18.7) 19 ( 19.4) -- - 30 ( 23.2) 58 ( 20.6)
Programmed .~ 13 (27.1) 26 (. 26.5) . - - 33 (. 25.6) 72 (. 25.7)
TOTAL

129 (100.0) . 281* (100.0)

*Thfée firms éould not‘

be hléssifiedlb




thésé locating beyond ‘one mile tend to be oriented toward the without
frontage and programmed areas. This fact is also observed in the universe
vwhere approximately 46 pércent of the firms locating mofeAthan7oﬁe’mi1é7‘““
from the railroad chose non-frontage and programmed areaé.

Considering transportation as a primary location factor ther"best”
location for an industrial firm is generally accepted to be omne that
provides ready access to both highway and rail transportation services.
As seen from Table 42, approximately 90 percent of the sample firms
chose locations that would provide this type of access to rail aﬁd/or
highways. Only ten percent of the firms located at sites where it would
be necessary to croés the Interstate Highway in order to have access to
railroad facilities. The same rélationships are found in the universe
where only 130 of the 1,495 firms chose to cross the Interstate Highway
for railroad access. It is also interesﬁing to note from TaEle 42 that
although those firms located in areaévwithout frontage roads represented
slightly more than twenty percent of the study firms they accoqnted for
more than thirty-five percent of‘those firms locating where it was nec-
éssary to cross the Interstate Highway to have railroad access. Of the
107 study firms located between the Iﬁterstate Highway and the railroad
the without frontagé road group included only fourteen percent of these
firms,

Plant Ownership and Organization

More than one half of the sample firms indicated that they owned
the site at which their plants are operated. ‘Table 43 provides data
relative to the distribution of the owned and leased firms by type of

Interstate Highway construction. It may be observed from this table that
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a relatively higher proportion of firms who lease their facilities sought
frontage road locations while there were twice as many owned firms as
there were leased category firms selecting programmed areas as plant

sites. Approximatelyfthe same number of owned and leased firms located

in the non=-frontage areas.
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Table 41
Distribution of Firms in The Sample
By Distance From Railroad

(In Miles)
, ~ Less Than 0.5 T0.6-1.0 1.1-2.5 3.6-5.0 ~ TOTAL
Status of IHS Number Percent - Number Percent Number Percent Number Percent Number Percent
With Frontage Roads - 112 ( 54.6) 22 ( 59.5) 12 ( 40.0)- 5 ( 41.7) 151 ( 53.2)
Without Frontage Roads 43 ( 21.0) 5 ( 13.5) 10 ( 33.3) —— ee- 58 ( 20.4)
Programmed : 50..( 24.4) 10 (27.0) 8 (26.7) 7 (.58.3) 75 ( 26.4)
- TOTAL S T 205 (100.0) 37 (100.0) 30 (100.0) 12 (100.0) 284 (100.0)
Table 42
Distribution of Firms in The Sample
By Plant Location with Respect to Railroad and Interstate Highway
“Plant Betweén ‘Réilroad Between  IHS Between Where Railroad
4 Railroad and IHS IHS and Plant Railroad and PlantIntersects IHS TOTAL _
Stdatus of THS Number Percent - Number Percent Number Percent Number Percent Numbe: Percent
With Frontage»Roads - 56 ( 52.3) 43 ( 53.8) 13 ( 46.4) 1 39 ( 56.5) o181 53.2)
Without Frontage Roads‘ 15 ( 14.0) 20 (-25.0) 10 ( 35.7) 13 (18.8) = 38 ( 20.4)
.. Programmed. 36 (.33.7) 17 (.21.2) -5 (17.9) . 17 ( 24.7) 75 (.26.4)

TOTAL : - 107 (100.0) 80 (100.0) - 28 (100.0) - 69 (100.0) 284 (100.0)




Table 43
Distribution of Firms in the Sample
By Plant Ownership

Owned . Leased TOTAL

Status of IHS ' Number Percent Number Percent Number Percent
With Frontage Roads ' 79 ( 49.1) 72 ( 58.5) 151 ( 53.2)
Without Frontage Roads 30 ( 18.6) 28 (-22.8 58 ( 20.4)
Programmed A 52 (32.3) 23  (18.7) .75  ( 26.4)

TOTAL ' 161  (100.0) 123 (100.0) - 284 (100.0)

Although Table 44  shows that apéfoximately‘two of three study
Vfirms were new‘planté, rather than relocated facilities, it does not
reveal aﬁy gignificant differences in the proﬁortion of,ne& and relocated
plants selecting sites based upon Interstate Highway cdnstruétion.

Table 44

Distribution of Firms in the Sample
By Type of Plant Location

New Relocated - _TOTAL

Status-of IHS ° Number Percent Number Percent Number Percent
With Frontage Roads 97  ( 54.5) 54  ( 50.9) 151  ( 53.2)
Without Frontage Roads = 34 ( 19.1) 24 ( 22.6) 58 ( 20.4)
Programmed 47  ( 26.4) 28 ( 26.5) 75 ( 26.4)

TOTAL 178 (100.0) 106  (100.0) 284  (100.0)

Firms who were establishing main plants accounted for almost 75 '
. percent of the étudyrfirms. Tablef45  indicates that Branch plants

. H
tended to be oriented toward the Interstate Highway éOnStructed with
frontage roads. In fact, non-frontage road and programmed areas

indicate little attraction for these particular types of plants.

Type of Business Activi;y

Of the 225 firms that provided sales data, approximately 80 percent
indicated annual sales of over orie quarter of a million dollars. Table

46  reveals that those firms which have less than $250,000 annual
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revenues tend to be located in areas éerviced by Interstate Highways with
frontage roads while as annual sales ihcrease, areas witﬁout frontage
roads teﬁd to become more attractive.

Table 45

Distribution of Firnis.in The Sample
By Type of Plant Organization

Main ' Branch TOTAL

Status of_IHS‘ Number Percent Number Percent Number Percent
With Frontage Roads 108 ( 51.7) 43 ( 57.3) 151 ( 53.2)
Without Frontage Roads. L4 ( 21.1) 14 ( 18.7) 58 ( 20.4)
Programmed - 57 ( 27.2) 18 { 24.0) 75 ( 26.4)

TOTAL 209 (100.0) 75 (100.0) 284  (100.0)

Firms distributing their products totally within the state accounted
for 40 percent of the study firms. From Table 47 it may be noted that
when comﬁare& to other prodﬁct distribution ciassifications, a relatively
higher percentage of these firms are located in programmed areas. Also,
_préportionaliy féwer of these firms 1OCétévin non~frontage areas wheq
comparea with thosg groups which disﬁribute products on a regionalbaﬁé
national basié. It would appear from this table that as product distri-
bution increases in scope, industrial sites in non~-frontage areas become
more attractive, programmed areas become less attractive and frpntagé
areas, although having variation, indicate no particular efféct._

Table 47 * provides for the distribution of study firms by the
principal location‘factor considered in the selection‘of the plant site.
In general, firms lodating for market and production reésons‘;gnd to
consider frontage road areas moré éignificant than non-frdntage én@
programmed areas but did not differentiate betweén programmgd:and non-
frontage areas. On the other haﬁ@, firms locating for transportation

and intangible reasons considered programmed areas reiativelyrmore
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: Table 46
Distribution of Firms in The Sample
By Volume of Sales

: o Under $250,000f ~ Over
oy No Response $250,000 $500,000 ' $500,000 TOTAL
Status of IHS  Number Percent Number Percent Number Percent Number Percent ~ Number Percent
With Frontage Roads 14 ( 48.3) 36 ( 64.3) 51 ( 51.5) 50 (‘50.0) 151 ( 53.2}
Without Frontage Roads 6. ( 20.7) 7 (12,5 - 19 (19.2) 26 (26.0) 58 ( 20.%4)
Programmed 9 (.31.0) 13 ¢ 23.2) 29 (.29.3)y 24 (26.0) 75 ( 26.4)
TOTAL 29. (100.0) 56 (100.0) 99 (100.0) 100 (100.0) 284 (100.0)
Table 47
Distribution of Firms in The Sample
By Distribution of Products.
Intrastate ‘ Regional National TOTAL
Status of IHS Number Percent Number Percent  Number Percent Number Percent
With Frontage Roads = 59 ( 51.7) 43 ( 57.4) 49 ¢ 51.6) 151 ( 53.2)
" Without Frontage Roads 19 ( 16.7) 13 (17.3) 26 ( 27.4) 58 ( 20.4)
. Programmed 37 . ( 31.6) . 19 ( 25.3) 20 ( 21.0) 75 ( 26.4)
TOTAL 115 (100.0) - 75 -~ (100.0) 95 (100.0) 284 (100.0)
‘ Table 48
Distribution of Firms in The Sample
By Principal Location Factor®
_ “Market . Production  Transportation  Intangible ~ TOTAL
.. -.Status .of IHS Number Percent . Number Percent Number Percent ‘Number Pércent Number Percent
With Frontage‘Roads 48 (.56.0) 49  ( 56.0) 14 ( 48.0) 39 (50.6) 150 ( 54.0)
Without Frontage Roads 21 ( 24.0) 19 ( 22.0) 5 ( 17.0) 11 (14.3) 56 ( 20.0)
Programmed = . . 17 (.20.0) 19 ( 22.0) 10 ( 35.0) 27  ( 35.1) 73 ( 26.0)
‘ TOTAL: o 86 (100.0). . 87 (100,0) 29 (100.9) 77 (100.0) 279' (100, 0)

#Five firms did not report this factor,




significant and non-frontage'afeas less significant than did the first

two location factor categories.
Summary

The purpose of this seétion of the report has been to demonstrate
the distribution of sample firms located in areas serviced by the Inter-
‘state Highway constructed with frontage roads, without frontage roads and.
in the progfammed stage of develoﬁment. In order to accomplish this goal,
sample firms have been categoriéed into the general heading of; physical
iocation, ownership and 6rgaﬁization, and business éctivity.

From this brie£ aﬁalysis several hypotheses may be formulated
relative to the significance of the construction of the Interstate High-
way to industrial development within Texas. More gpecific hypotheses may
also be put forth as to the iﬁpoftance of frontage roadsto the location
of industry on or near the Interstate Highway. |

The remainder of this report wiil be devoted to the testing of the
following hypotheses:

a. Industrial firms locating after Interstate Highway construction
consider frontage roads to be more significant than those firms
1ocati§g prior to Interstate Highway construétién.

b. There is no significant difference between firms locating in
frontage, non—frontage, and programmed areas of the Interstate
by city size or zone.

¢. There is no significant relationship between the type of street

and highway location selected by the industrial plant and the

availability of access to the Interstate Highway.




The distance plants locate from the Interstate Highway is not
dependent upon the availability of frontage roads.:

The selection of a specific 1ndqstria1 sitevthat will provide
adequate access to both highway and rail facilities is depen-
dent upon the type of Interstate Highway cohstruction available
to the site.

There is no significant difference between owned anﬂ leased

firms in the selection of frontage and non-frontage sites.

"~ New and relocated plants do not differ in their consideration

of the importance of status of Interétate Highway construction
to the selection of industrial sites.

Main and branch plénts differ significantly in their congidera-
tion of the'importance of frontage road constructionvto the
selection of an'indusfrial site.

Firms.locating in frontage and non-frénfage areas differ
signiéicantly by size aﬁd type of business activity.

There is a significant difference between firms lpcating in

frontage and non-frontage aréas by type of motor transportation

" service utilized and automobile trip generation.
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PERSONAL INTERVIEW QUESTIONNAIRE DESIGN

The design of a questionnaire ﬁsed in the éersona} interyigw of
samplérfirms was baséd updn tﬁe requifeﬁent'fo obtain Speciﬁié igfoggg:
tion concerning: |

1. General lécatiOnal factors considgred in making the plantvsite

locatioﬁ; |

2. VRelative imporﬁance of transportation facilities to the firm's

operation; | 4

3. Shipping charéétéristics of tﬁe various industrial firmé and

their effect on thérinterstate Highway;

4.‘ Specific importance of the iﬁﬁerstate rélative to other trans-

portétioﬂrfacilities avéilable to the plant site; and.

5. The importaﬁce of éécess to thé piant site.

VIn general the questionﬂaire waSvdeéignéd to reveal pgrtiﬁgnt_,
""qualitative" information to associate with the tabulated pre-interview
"quantitative" data concerning the physical and operationalvgharacperis-
tics of the firm. By necessity, the quesﬁiénnaire was rather lengthy in
that proﬁing typé questions directed toward thé owner/managér, or the
executiverﬁho waé responsible fqr>the site selec;ion, made up a larger
portioﬁ of the écﬁeduie. Before going.infq thé fiel& to intefview fhe
sample firmé, interview techniques and questionnaires Qéte prg-tested

for.reliability and completeness in several cities throughout the state.
ANALYSIS OF PERSONAL INTERVIEW_RESEONSES
This'sectioﬁ of the report will éﬁalyze réspbnses tQ‘selected_ques_

tions included in the personal interviews. The analysis of these




reépoﬁsés is critical to the acceptance or rejection of the hypotheses
stated in the previous section.

The analysis iﬁvolves isolating the characteristics;of those firms
that are particularly sensitive to the seleétion of industrial sites,
'based upon the availability of frontage_road access. iSince it is hybo~
thesized that the three categories of the status of Interstate Highway
construction are independent, the response to questions asked of these
firms should be proportional to the fréquenéy of the response of all
firms. The test criterion chi-square is reported.for each table along
with a brief interpolatioﬁ of the meaning andAresults of the analysis.
In.the following series of tests, variation from the expected frequency
exhibited by the yeé-no response will be designated and discussed as
"significant" if the probability of no variation is 1esé than 0.10.2 It
is recognized that this specification is arbitrary but necesgary in dis-
cqséing significant variation among localized factors.

Location. Decision

From Table 49 it is noted that approximately one out of two sample
firms either conducted studies or made sﬁrveyé prior to their decision
to choose their plant 1ocati6n; However, there appears to be no signi-
ficant difference between the pfoporfion of fifms 1dcatinérin frontage,
non-frontage and programmed areas,Awho attempted to studyithe site, prior

“to their locati on decision.

21n considering the number of degrees of freedom associated with the
statistical analyses included in tii s section of the report a chi-square
value of greater than 2.71 is significant at the 0,10 level.,
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‘Table 49
_ ‘ - Location Studies » o
By Status of Interstate Highway Construction

Were formal or informal studies conducted
before the decision was made to locate at

this site? o o Chi-Square Test
Status of IHS - Yes No  Firms Responding Condition Value
1. With Frontage Roads 66 71 - 137 < IX2 0.001
2. Without Frontage Roads 24 27 - 51 o0o1x3 0.012
3. Programmed v 32 37 - 69 - 2X3 0.009
- "TOTAL - -122 - 135 , 257 o Co

Data from Table 50 indicates that .approximately. 53 pef&e@f of the
study firms considered altefnative sites; The chi-square test does not
reQeél a ;ignifican; différencé betweénviﬁterState Highwa&_statusrgroups
responding to ;his.question. However, it is apparent that when compari-
sons are made with-other:grqups, a highér proportion Qf the ﬁirms locat-
ing in prqg:amm?d_are§s considered alternative'sitgs‘priqr to their final
decision. A‘further analysis of the response to this question suggests
that 16 of the 23 firms in this category obtained their plant sites
through leasing arréngements.

Table 50

Alternative Sites
By Status of Interstate Highway Construction

.Did you consider alternative industrial

sites? : Chi-Square Test

Status of IHS Yes No Firms Responding Condition Value

1. With Frontage Roads 72 68 . 140 S 1X2 0.010

2. Without Frontage Roads 27 25 : 52 1X3 0.225

3. Programmed 40 29 . _69 2X3 0.554
© TOTAL =~ - 139 122 © 261 ’ ‘ ‘

Approximately 63_percent of the firms_:esponding to_this question

indicated that there were disadvantages associated with their plant site.
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However, from Table 51 there appears to be no significant differenée
between status of Interstate Highway categories in responding to this
question.

V Table 51

Disadvantage of Location
By Status of Interstate Highway Construction

Are there any disadvantages associated

: with this location? -Chi-Square Test
Status of IHS - Yes No Firms Responding - Condition Value
1. With Frontage Roads 95 54 149 . 1X2 0. 004
2. Without Frontage Roads 36 22 : 58 . 1X%3 0.017
3. Programmed . _45 _28 .73 2X3 - 0.025

TOTAL 176 104 280 :

When the firms were asked to identify the disadvantages'assoqiéted
with their location, over 52 pércent'of the responding non-frontage roéd
v_firms'indicated thatrtraQSporﬁatiOn was their major disadvantage. Approx-
imately 43 percent of the frontage.road'firms reported trdnsﬁortation
disadvantages, while on1y728 percent of the programmedvarea firms associa-
ted their disadvantagés with transpbrtation.

Many éf the firmé were aware of the disadvantage of the.site at the
time  the plant location decisionVWas made. Although not shown to be
statisﬁically different, Table .52 does indicate that non-frOntagé loca-
tions were felatiyely morevaware of the disadvantage of the_sitg»than
firms 1ocafing in frontage road and programmed,area35

~ Four out of five study firms indicated fhat they would select the
sémé'location if they had the decision to.make again. . From Téble 53, it
may be seen that there is no significant difference between Interstate

Highway status categories invtheir response to this question.
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Table 52
Awareness of Disadvantage of Locatlon
By Status of Interstate Highway Construction

N

Were you conscious of dlsadvantage of
location at the time the site was selected? Chi-Square Test

Status of IHS Yes No Firms Responding Condition Value
1. With Frontage Roads 54 42 96 1x2 1.914
2. Without Frontage Roads 27 11 38 - 1X3 2,197
3. Programmed 22 20 42 2X3 0.055
TOTAL - 103 73 176
- _ S Table 53

Repeat of Site Selection
. By Status of Interstate Highway Construction

. If you had the decision of plant site
selection to make again, would you now

) choose this site? ’ Chi-Square Test
Status of IHS. Yes No  Firms Respondlng Condition Value
1. With Frontage Roads 113 30 143 1X2 0.000
2. Without Frontage Roads 45 11 56 - 1X3 0.003
3. Programmed 57 _15 72 2X3 0.023

TOTAL 215 56 . 271 :

A‘further analysié of this question sﬁggésts that firmsllocating in
the smaller cities are more éatisfied with their 1ocationbthan the,iarge
city firms (Table 54 ). As may be expeéted, firms who own their plant
site aré considerabiy'more gatisfied with their location than those who
are leasing.

Table 54

Repeat of Site Selection '
By Size of City in Which Plant is Located:

1f you had the deciSLOn of plant site
selection to make agaln, would you now

: choose this site? Chi-Square Test

City Size . _ Yes No Firms Responding Condition Value

i 1. Metropolitan - 79 31 ( 110 A 1X2 5.104
2. Satellite ' ’ 48 6 54 , 1X4. 2.873

- 3. Large | 38 10 48 2X3 - 1.259
4. Small . 50 9 , 59 3X4 . 0,233

TOTAL | s % T
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-~ TRANSPORTATION SERVICES

In an attempt to determine the importénce of transportationvservice;
specifically highWay oriented services; the sample firms were asked to
respond to a seriés of questions relating to this subject. Thebrespoﬁsé
to three of these questions provides some insight as to the relétivev
importance of tranéportation servicés to firms located in frontaée, non-~
frontage and programmed areas. |

As indicated in Table 55 | firmg locating in programmed areas have
experienced less change in the availability bf transpdrtation service,
since their 1ocation, thgn firms locating in areas where the Interstate
Highway has been completed. It is particularly important that firms
locating in areas without frontage road access have experienced a greatef
‘éhange in transportation services than have the frontage road and programmed
area firms,r |

Other data sﬁggest that main plants located in areas”served_by
frontage roads, having owneréhip of their plant site andrclassified'as
heavy indﬁstries ﬁave,experienéed significantly larger chahges‘in trans-

portation services than those locating in areas not serviced by frbntage

roads.
e Table 55 -
Changes in Transportation Services
By Status of Interstate Highway Construction
Since your location here has there been
~ an important change in the availability . _
- of transportation services? ' ‘ Chi~Square Test
Status of IHS ' Yes No _Firms Responding Condition Value
1. With Frontage Roads 27 121 148 1X2 0.001
2. Without Frontage Roads 11 46 . .57 1X3 .. 2.297
3. Programmed : 7 67 74 2X3 1.865
TOTAL -~ - - 45 234 279 : »
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Eighty percent of the sample firms indicated satisfaction with ship-
ping services currently available at their plant. It is also apparent
from Table s5¢ , that there is no significant difference between frontage,
non—-frontage and programmed area firms in their degree of satisfaction

with current shipping services.

Table 56 '
~ Adequacy of Shipping Services
By Status of Interstate Highway Construction

Are you satisfied with the shipping service

that you receive at this location? - Chi-Square Test

Status of IHS . Yes No Firms Responding Condition Value

1. With Frontage Roads 122 28 150 1X2 0.018

2. Without Frontage Roads 46 12 - 58 1X3 0.000

3. Programmed : 59 _14 73 v 2X%3 0.008
TOTAL 227 54 281

¥rom Table 57 , it may be secn that approximately 16 percent of the

firms predicted that in the future they would experience changes in the

type of transportation currently being used by their company. Although
a higher proportioﬁ of hon—frontage road'firms'predictéd a change in
service than did those in the programmed areas; the chi-square test does
not showva statistical difference between tﬁe two groups. Otﬁef data

indicate that of the 27 frontage troad firms predicting changes, twenty of

‘them located prior to completion of the Interstate Highway. Also seven of

the eleven non-frontage roads predicting changes in transportation service °

. were located prior to the construction of the Interstate. Therefore,

approximately 63 peréent of ‘the frontage and non-frontage road firms pre-

dicting changes in transportation service available to their plant site

located prior to the Interstate Highway construction. It should also be
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pointed out that none of the 22 firms that located more than two and one
half miles from programmed Interstate Highway routes, revealed any

immediate plans for changes in the type of transportation that would serve

their plant.

f;51e257
. Changes in Transportation Requirements
By Status of Interstate Highway Construction

Do you anticipate any specific change in
the type of transportation to be required

by your company in the near future? Chii~-Square Test
Status of THS .~ Yes No Firms Responding Condition Value
1. With Frontage Roads | 27 121 148 . 1x2 0.001
2. Without Frontage Roads 11 46 57 1X3 2,297
3. Programmed ’ 7 67 T4 : 2X3 © - 1,865

TOTAL 45 234 279

Adequacy of Highway and Street Access

Specific questionsrwere asked of the study firms regarding the empha-
 sis thaf was pléced upon highways and streets during the location decision
process. A look at the response to a few of these questions should indi-
cate some measure of the importance of these facilities to various cate-
gories of industrial firms.

From»Table 58 it may be seen that only 11 of the 280'reéponding firms
“indicated that, at the time‘the'plant location decisién was made, the éde—
quacy of the highways and/or sfreets that serviced the planf,site was in
doubt. Further analysis Qf these data reveal that eight of the eleven
firms responding negatiﬁely to this qﬁestion are 1ocated_onrsecondary
city streets. |

Less than one halonf the sample:firms actually madg studigs to

detefmine the adequacy of highways and streets torthéir plant site. The
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chi-square test shown in Table 59  indicates that a significantly higher
proportioﬁ of the firms located in frontage road areas evaluated highways
and streets available to the plant site than those locating in frontage

and programmed, areas.
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Table 58
. Adequacy of Highways and Streets
By .Status of Interstate Highway Construction

‘When you made the site seiection, did you
expect area highways and streets to.be

, adequate for your purpose? ' Chi-Square Test
Status of IHS _ . Yes No Firms Responding Condition Value
1. With Frontage Roads 143 7 150 1X2  0.000
2, Without Frontage Roads 5 2 57 1X3 0.068
3. Programmed 71 2 73 ' 2X3 0.105

TOTAL - 269 i1 280
Table 59

Study of Street and Highway Ava11ab111ty
By Status of Interstate Highway Construction

Did you make any formal attempt to evaluate
the type of highways and streets that were

‘ available to your plant site? » Chi-Square Test
Status of IHS - Yes No = Firms Regponding Condition Value
1. With Frontage Roads 77 66 143 1X2  3.396

- 2, Without Frontage Roads 20 33 53 -1X3 0.090
3. Programmed 27 37 64 ' '

ToTAL T34 T36 760

A further analysgis of this question (Table 60 suggests that firms
'locatlng in the small c1ties were very much concerned W1th the avallablli-
ty of hlghways and streets torthe plant site. The_chl-square test is sig-
nificant 5é§ween city size four and all othéf city sizes. |
Table g0

' Study of Street and Highway Availabillty
By S8ize of City in Whlch Plant is Located

Did you ‘make any formal attempt to evaluate
the type of highways and streets that were

available to your plant site? Chi-Square Test

Status of THS Yes No Firms Responding Condition Value

1. Metropolitan , 40 67 ’ 107 . 1X4 21.488

2. Satellite 23 30 53 2X4 . 11,310

3. Large: . 16 25 , ‘ 41 - O 3%4 0 12.584
4, Small - - : 45 14 - .59
TOTAL 124 136 260
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A comparison of firms distributing theif products locally with those
distributing their products on a regional or national basis reveals that
a relatively smaller pfoportion of the ioéal markgt oriented f£££§ﬁgﬁ&éf—
took highway and street eﬁaluation projects prior to the seiézlidﬂrgf a
plant site. Approximéfely’55 percent of:the_fifms owning théifbplanf
sites evalﬁated highways and streets prior to sitg gelectiénrwhiie oniy
39 percent of those firms which lease their plant faéilities indicéted‘
that studies of this type were conducted priqr to selection'of the ﬁlant
site. | | |

Access to all forms of transportation facilitieSvdoes ﬁot present

any significant problem to approximately 84 percent of the study firms.

. It is interesting to note from Table 61 +that frontage and non-frontage

firms both differ significantly from programmed area firms in their
response to this question. Although programmed firms represent 26 percent
of the sample firms, they account for less than 14 percent of the firms

who are dissatisfied with their access to transportation facilities.

Table 61
Access to Transportation Facilities
By Status of Interstate Highway Construction

Do you feel that you have adequate access
to transportation facilities ayailable to

your plant? ' Chi-Square Test

Status of IHS N Yes. . - No _Firms Responding Condition Value

1. With Frontage Roads 123 27 150 1X2 0.000

2. Without Frontage Roads 46 11 57 1X3 2.648

3. Programmed 68 6 _74 2%3 3.113
TOTAL 237 44 281
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A further analysis of these data indicate that five of the six dis-
satisfied programmed 4rea firms qwn.their plant site. Also, ten of the
eleven dissatisfied non-frontage road firms are located in the metropoli- .
‘tan cities. Only 11 percent of the firms which fatedrintangible réasons
as théir‘primaryvfactor in plant éite selecfion are dissafisfied with
transportation facility acéesé. On the other hand; approximately 22 per-
cent of tﬁe transpOftation oriented firms reébrted dissatisfaction with

transportation facility access in response to this question.
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IMPORTANCE OF THE INTERSTATE HIGHWAY

It may be feéélled fro@ Table SQ, tﬁat when the study firm
manégémeﬁts were aské& if én attempt was made to evaluate the type and
class of highwayé aﬁd'streets available‘to the plant site, prior to
their location decision, less than one half of the firms indicated that
such studies had been conducted.

In an attempt to analyze the influence of the network of all high-
ways upon plant loCation, thé respondents Qere then asked to rank the
current importancg of interstate highways félative to all other highway
and cityAstreet:facilities. Table 62 shows that by comparing the mean
ranks resultiﬁé from the response giveﬁ by management of each study
‘firm.the procedure produced a ranking of street and highway fécilities
in the following order of'importance:r (1) interstate highways; (2)
intra-city streets; (3) U. s, highwéys; (4) étate highways; (5) loop
highways; and (6) farm-to-market rbads.

a Table 62

Ranking of Streets and Highways
by Order of Importance to Each Study Firm

Type of Road st 2nd - 3rd  4th 5th 6th  Mean Rank
Interstate Highways 81 49 61 26 13 14 . 2.52
Intra—-city Streets 109 30 30 19 36 29 2.72
U. S. Highways 30 53 71 56 24 4 3.01
State Highways 28 56 78 52 29 i 3.23
Loop Highways 17 71 32 .. 43 54 11 3.35

Farm to Market Roads 8 16 22 35 33 113 4.80

Although the mean rank comparison in Table62 suggests that over-

all the interstate highway ranked higher émong all study firms, it is

significant that intra-city streets were ranked first by the largest




number of respondents. One other comparison that also seems signifi-
cant to this analysis is'the fact that although only 17 study firms
ranked loopvhighways firét in orxder of importanée‘to their iocation,

71 firms ranked this facility second in order of importance. It is
apparent frbm this analysis that the local community network of streets
and highways céntinues to play a significant role in the selection of

industrial sites.

Characteristics of the Firms With Regard to Interstate Highway Ranking

The following tébles show variation in the importance of inter-

.state highways tovthe characteristics of the sfudy firms according to
access distance, employment size, market areas, etc.. Sigﬂifiéant
variation in these characteristics,Ameasured by the chi-square test of
independence, offersvsome indication as to the type of plant operation
whose owﬁer/manager gonsiders the interstate highway of moré importance
Fhan other streets and highways serving their plant site.

A significaﬁt chi~square in Table 63 . indicates a higher propor-
tion of plants, locating within one half mile of-the'interstéte highway,
tend to rank:this facility higher than any other fype of facility. On
the other hand, plants 1ocating over one and one half miles from-the
‘interstate highﬁay tended to rank some other faéili;y as bgihg more

important to theitr plant location.
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Table 63
Ranking of Interstate Highway
by Distance from Interstate Highway

Distance from IHS - . 5 _ Primary - 4Secondary - Total
Less than 0.5 Miles 30 . 45 75
0.6—-1.0 . : ) 11 S 34 _ 45
1.1-~1.5 o 14 21 35
Over 1.5 E . ' 26 ) 86 112

- TOTAL ’ 81 186 267%

Chi—Square.= 8.10 with 3 dff.; P less than .05;
417 plants did not respond..

Table 64 shows that a hlgher proportlon of plants w1th more than
49 employees tend to rank the 1nterstate highway as more 1m§ortant to
their operation than any otherltype of facility. Plants. with fewer
bemployees tend to ramnk state hlghways, U. S hlghways, c1ty streetsr
. etc., higher than 1nterstate hlghways
Table 64

, Ranking of Interstate Highway
. by Employment

Employment - ‘ _Primary : Secondary Total
Undetr 8 - 18 - , 62 ' 80

8~-24 ' 25 59 o 84

25~-49 : : S 14 - <387 . ' 52
-50--99 ' : 12 : 12 ' 24
100--249 E ~ 10 . 6 L 16
Over 249 . 2 9 , 11

TOTAL o 81 186 . 267

;Chi~square = 15.61A§ith 5 d.f;; P lees than .Ol.

In Tabie 65 e significant chi-square tends to confirm that a
‘higher proportion of plants that distribute their.produetiiocally as
oppoéed»to a state or_regional basis, coneider'the‘ihterstate highway

secondary to other facilities.- However, many of these small plants are
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 located in larger cities where their product distribution was confined
to the immediate metropolitan area.
Table 65

~ Ranking of Interstate Highway
by Distribution of Product

Market Area , Primary _ Secondary Total
Local : . 3 : 19 22
~ County 11 49 : 60
State. . ' 9 . 16 ' 25
Regional ' _ 24 ‘ 49 73
National ' 23 ' 35 58
International : 11 18 29
TOTAL ) . : 81 - 186 : - 267

Chi-square = 10.73 with S’d;f.; P lesé than .0L.

The significant chi-square in Table 66 indicates that a large
proportion of branch plénts tended.fo rank the interstate highway over
all'other faci1ities. Main plants génefally:céﬁsidered'other highways
and loc51 st:eéts_to be of greater imporfance té their plant sites.

Tabie~66 |

Ranking of Interstate Highway
by Type of Plant Orgarization

_Type of Plant . Primary Secondary Total
New Plant : 32 A 82 C 114
Relocated Plant . 19 66 .- 85
New Branch Plant 20 - .32 52
Relocated Branch Plant 10 ' 6 16

TOTAL | 81 - 186 267

“Chi-square = 13.95 with 3 d.f.; P less than o1,
As seen in Table 67 " a éignificantly-higher proportion of the
'piénté locating in metropolitan-aréaértended to rank streets and high-
ways (other thén interstate highways) as most important to their plant

site. City streets and expressways were much more important to these
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plants, again primarily due to the fact that urban area plants included

in the sample were relatively small companies with highly localized market

areas.
Table 67
Ranking of Interstate Highway
by City Size
City Size . , Primary © Secondary Total
Metropolitan®* : 41 ' 122 163
. Large o : 13 : 35 48
Small 27 29 56

TOTAL = 8T 186 o 267

Chi-square = 10.78 with 2 d.f.; P less than .0L.

*Includes satellite city.

A rank order analysis of the six major highwéy and street facilities,
by status of iﬁterstate Highway cénstruétion is shown in Table 68. Each
study firm.wasvésked>to rank»these>six facilities in order of importance
to their plant site. Frontage and non-frontage firms bOth‘ranked the
Interstate Highway as the most important highway or street facility serving
'_their plant site. These firms also. ranked all other facilities in approxi-
mately the same 6rder of importance. (Note the rank correlation coefficient
of v = .886). Howevef;.progtammed area firms,did not -rank highway and
street facilities in the same order és ranked by either the frontage or
non~frontage firms. |

In response to mofe indirect questioning, concerning the reasons for
selectihg a particular,Site,,few plént officialsrmentioned highways or
streets as primary factdfs. Many more;rhoweéer,>referred to this_factor

as a secondary consideration in their decision to select a specific site.
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Table 68

 _Ranking'of Highways-and Streets
By Status of IHS Construction

‘Status of IHS Construction

With‘Frontage Roads Withéut Frontage Roads

Farm to Market 4.83

o . ‘ , Programmed

Type of Facility . Mean Rank . Overall Rank. Mean Rank .= Overall Rank Mean Rank Overall Rank

. Interstate Highways - 2:42 1 2.31 1 2,93 4

- Intra-city Streets 2.72 2 2.54 2 2.89 1

- State Highways -+ 3.01 3 3.10 4 2.92 3

U. 8. Highways 3,07 A 3.00 3 2.90 2

Loop Highways 3.37 5 - 3.11 5 3.49 5

6 4,96 6 4.96 6

 Spearman's rank correlation coefficient:

With Frontage Roads vs Without Frontage Roads r = .886
With Frontage Roads vs Programmed : r = ,600
Without Frontage Roads vs Programmed ‘ r = ,657




For example, most respondents mentioned the availability of trucking
service rather than highway access per se. The highway factor, therefore
seems to have special meaning for different plants. 1Ip particulgf, plants

that sﬁip by common carrier rather than by private trucks tend to be less

sensitive to the type and class of highway access.




SHIPPING CHARACTERISTICS OF STUDY FIRMS

In order that variatlons in shlpping eharacterlstlcs between firms
located in frontage, non- frontage and programmed areas could be measured,
each of the sample firms was aeked to provide data pertaining to the
‘movement of goods to and from their plant; The following discussion is
an_attempt to relate these data accordingtto the etatns of Interstate
Highway couttructiou near the plant at the time the interviews were com-
pleted.

Total Monthly Tonnage -

FromuTables'eg and 70 it appears significant that most raw materials
recelved by the study flrms atre travsported by either rail, water or pipe-
line. Also; since outbound tonnage exceeds 1nbound tonnage it is quite
obv1ous that the avallablllty of raw mater1a1 at the plant 31te plays
:an 1mportant role- in the 1ocat10n of a given 1ndustr1a1 flrm.' For the
purpose of thls study the 31gn1flcance of hlghway transportatlon to the
1ocat10n of varlous classes of industrial firms is of major importance.

Referrlng again to Table 69 it may be seen that the total monthly
inbonndrtonnage; by all modes of transportation, to plants ineluded in
‘the studyvis approximately 212 thousandrtons.- Trucks provide about 41
ipercent of thls serv1ce whlle railroads handle sllghtly more than 25 per-
cent of the total 1nbound ‘tonnage. The remalning 34 percent of the tonnage
is handled'by Water and pipeline carriers}

The average monthly inbound tonnage to study flrms is shown to be
approximately 852 tons. Although trucks,haul more tonnage to the plants
than e1ther of the other three modes the average monthly tonnage moved

by Lruck to each plant is less than one half the mean average for all
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modes. Truck tonnage distributionm, by status of Interstate Highway con-
struction, reveals that slightly more than 50 percent of the total
tonnage is delivered to plants located in frontage road areas. Since the
average tonnage to both frontage and non-frontage area plants is approxi-
mately equal, there appear to be no significant differences between
these firms according to’inbound shipping characteristics by truck.

An analyéis of monthly éutbound tonnage, by type of transportation

service, (Table 70 ) indicates that the movement of goods from the sample
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Table

69

Monthly Inbound Tonnage

By Type of Transportation Service

Truck

. Cther*

(100.0) 824

117,775

' Rail . Total
Status of ' IHS Total Pct ... Avg Total Pct Avg . Total Pect Avg Total Pct - Avg
With Frontage Roads 45,143 ( 52.2) 364 30,761‘ ( 57.4) 655 34,011 ( 47.1) 1701 109,915 ( 51.8) 839
Without Frontage Roads 19,269 ( 22.3) 364 7,210 ( 13.4) 515 11,922 ( 16.5) 994 38,401 ( 18.1) 711
- Programmed ‘ 22,019 ( 25.5) 350 15,649 '( 29.2) 559 26,248 ( 36.4) 2019 63,916  ( 30.1) 999
TOTAL 86,431 (100.0) 360 53,620 (100.0) 603 72,181 (100.0) 1536 212,232 (100.0) 852
*Includes both water and pipeline.
~ Table 70
Monthly Outbound Tonnage
By Type of Transportation Service
T e : : .': Tfﬁck” T ‘ .‘Rail . ‘ .“_bother* Total
Status of IHS Total .. Pct . Avg . Total. Pect. . = Avg . Total .. Pct Avg Total Pet  Avg
With Frontage Roads 94,370 ( 47.5) 749 28,771 ( 24.4) 1308 25,062 ( 60.8) 1319 148,203 ( 41.4) 1131
Without. Frontage Roads 20,183 ( 10.2) 383 5,719 ( 4.9) 477 472 ( 1.2) 34 26,374 ( 7.4) 498
Programmed 84,076 ( 42.3) 1335 83,285 ( 70.7) 6940 15,654 ( 38.0) 1305 183,015 ( 51.2) 2816
TOTAL 198,629 (100.0) 2560 41,188 (100.0) 915 357,592 (100.0) 1436

*Includes both water and pipeline.




plants differs considerably from the inbound movements shown in Table
69 = For example, trucks account forrapproximately 56 percent of the
outbound monthly tonnage; rail approximatély 33 percent; and watef énd
pipeiines about 11 percent. While rail and truck have increasedrﬁheir
shareAOf tonnage, as compared to inbound movements, water and pipelines
share of‘the tonhage decreased from 34 percent of the inbound movements
to aﬁproximately 12 percent of the total outbound tomnnage. Of interest
to this study is the fact that only slightly more than 7 percent of the
total outbound tonnage from study firms originates at plants located in
the non-frontage road areas. Also, when rail outbound tonnage is comparéd
with rail inbound tonnage, the proportional distribution by status of
interstate highway construction differs significantly.

The importance éf truck serviée to plants located in areas serviced
by frontage roads to the outbound movement of products of the Study firms
may be éeen byrcompéring monthly inbound éhd oﬁtbound tonnage for this
group of fifms. Table 70  shows that the mqnthly outbound tonnage'fme
firm; 1ocafed in frontage road areas is twicé'that of the inbound tonnage
of‘the same groué df»%irms, However, this table also reveals that firms
locdted,in‘non-frontage areas have approximately the same amoﬁnt of tonnage
moved from the plénts or moved to the piant during the évegage moﬁth.

.Monthly Truck Tonnage

Commercial motor carriers accounted for approximately 57 percent
of the monthly inbound tonnage to the study firms. As shown in Table

71; . the commercial carriers provide almost two thirds of’the inbound.

truck service to firms located in the frontage road areas. Private




truck usage émong frontage and non-frontage firms is not significantly"
different, however, these two categories of firms do tend to make
greater usé of private trucks than do programmed area firms.

Outbound truck tonnage distribution by status of Interstate Highway
coﬁstruction, is shown in ‘Table 72. Differing significantly from com-
parable inbound movements, private trucks move approximétely 70 perceﬁt
of all 6utbound tonnage from the study firms. Only in the non-frontage
category is there a decregSe in the relative imﬁdrtance in private trucks
between outbound and inbound movemeﬁts.

Private trucks are used in the movement of approximately two thirds
of the tonnage'originatiﬁg at plants located in frontagé and programmed
areas; while in noh-frgntage areas truck ténﬁage is about equally divided

between private and commercial carrier.

Monthly Truck Tfips

Tables 73 ahd'74_ compére frequency of truck trips to pick up and
deliver goods at the stﬁdy plants, by status of Interstate Highway con-
struction. Approximately 47 percent of all'trﬁck trips to deliver goods
are made to firms located in frontage,rbad_areas. However? six out of
ten of these trips grgrmade by commeréiai trucks. Private carriers tgnd

to'provide a larger percentage of the truck delivery service to non-’

~frontage areas while service to programmed areas is about equally divided

between private and for-hire carriage.
By referring to Table 74, it may be seen that privaté trucks

account for two out of three trips,briginating at the plant. Although

‘the proportion of total truck trips to pick up goods do not differ
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Table

71

Mbnthly Inbound Tonnage
By Type of Truck Service

Private

139,791

198,621

For-Hire Total
Status of IHS Total Pct Avg Total Pct Avg Total  Pet Avg
With Frontage Roads 13,915 ( 37.2) 1784 31,229 ( 63.7) 3123 45,144 ( 52.2) 3641
Without Frontage Roads 13,190 ( 35.2) 3879 6,069 ( 12.4) 1414 19,259 ( 22.3). 3636
Programmed . ‘ 10,314 ( 27.6) 2516 11,705 ( 23.9) - 2545 22,019 ( 25.5) 3495
TOTAL 37,419 (100.0) 2446 49,003 (100.0) 2593 86,422  (100.0) 3601
Table 72
Monthly Qutbound Tonnage
By Type of Truck Service
L . ‘ Private. For?Hire Total
. §tatus of THS . Total Pct Avg Total Pct Avg Total Pct Avg
With Frontage Roads 60,443 ( 43.2) 6642 33,927 ( 57.7) 4841 94,370 ( 47.5) 7490
~ Without Frontage Roads 12,707 (¢ -9.1) 3851 7,468  ( 12.7) 1915 20,175 ( 10.2) 3881
Programmed ‘ 66,641 © ( 47.7) 13328 17,435 (. 29.6) ' 5128 84,076 ( 42.3) 13345
TOTAL (100.0) 8034 58,830 (100.0) 3845 (100.0)
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Table 73

‘Monthly Tfips to Deliver Goods to Plants

‘By Type of Truck Service

_ TOTAL

o , , ‘ 'bPrivaté DS For-Hire ‘ _ Total ,

. Status of IHS _ Total . Pet Avgg,_ ~ Total Pet Avg ~ Total Pct Avg
With Frontage Roads 5,350 ('40.5) 622 8,144 ( 52.3) 684 13,494  ( 46.9) 937
Without Frontage Roads - 4,726 ( 35.8) 1390 4,156  ( 26.7) 945 8,882 (30.9) 1615

'~ Programmed . ‘ 3,120  ( 23.7) ~_589. 3,270 ( 21.0) 641 6,390 (. 22.2) 888

TOTAL 13,196 (100.0) 763 15,571 -(100.0) ~ 728 28,766 - (100.0) - 1062
' o Table 74 . :
. ‘Monthly Trips to Pick-up Goods at Plants
- By Type of Truck Service
. S L Pfi&éce_ - - FdreHire- ‘ . Total

- Status of IHS . ~Total . FPct Avg . Total  Pet Avg Total Pet Avg
‘With Frontage Roads 13,774 ( 42.7) 1329 6,835 ( 39.0) 743 20,609 (¢ 41.4) 1462
Without Frontage Roads 7,335 ( 22.7) 1930 6,560 ( 37.4) - 1491 . 13,895 ( 27.9) 2438
“Programmed 11,167  ( 34.6) 2233 4,127 - ( 23.6) 1146 15,294  ( 30.7) = 2283

32,276  (100.0) 1681 17,522 (100.0) 1019 49,798 (100.0) 1879




significantly between private and for-hire motor service in the frontage
area, there is considerable difference between the non-frontage and

programmed firms in the utilization of this type transportation service.

Daily Vehicle Trips to Plants

There was aﬁ'average of 85 vehicle trips eaéh_day to study firms
with non—frontgge and programmed area firms accounting for some 60 per-
cent of the trips.' All but 1.2 percent of the émpiOyees of firms included
in this study traveled to work in privaté automobiles. There were no
~employees of firms ldcated in programmed areas who traveled to'and from
work by public transportation. Table 75 shows that there are approxi-
mately 56 employee ﬁrips each day to the study plants. Visitors and
other business tfips account for an additional 15 automobile trips eéch—
day.' 1t is iﬁteresting tb note at this point'thét while employee trips
' to frontage road locations accounted for only 36.5 percent of the total
émployee trips, 46 percent_of{all other automobile trips were mé&e to
fréntage road;firms., | |

In summary, this section has attempted tolevaluate the relative
importance of Ehe status of Interstate Highway construction in thg
originating and terminating of motor véhicig‘trips to‘indust:ial firms
loca;ed on or near the'Interstéte Highway. In_génefal.it can be assumed
that‘plants 1ocgtéd in frontage road areas do differ significantly from
plants located in nonffrontage and programmgd aféas in theiuse of
commercial and»priyétertruck service. Also,.these locationsASeembtq be
more attracﬁive to non-employee automobile t;ips'than plant sites located

in non-frontage and programmed areas.
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Daily Motor Vehicle Trips to Study Plants¥
By Type of Vehicle

Table 75

- . Employees Auto Other Auto _Truck Total
Status of IHS Total Pct Avg Total Pet Avg  Total Pct Avg Total Pct Avg
With Frontage Roads 5,769 ( 36.5) 382 2,051 ( 46.0) 139 1,574 - ( 43.4) 110 9,394 ( 39.3) 628
Without Frontage Roads 3,974 ( 25.1) 697 1,009 ( 22.6) 180 1,051 ( 29.0) 188 6,034 ( 25.2) 1059
Programmed. o 6,071 (.38.4) 843 1,398 ( 31.4) 192 1,001 ( 27.6) 144 8,470 ( 35.5) 1148

TOTAL 15,814 (100.0) 563 4,458 (100.0) 157 3,626 (100.0) 135 23,898 . (100.0) 847

evT

*0One firﬁ having.S,OOO employéeé was excluded from this analysis.




SUMMARY

The report has revealed that through relatively straightfbrwardr
interviewing techniques it is possible to determine some of the more;impor—
tant factors influencing plant location decision within a giveﬁ geographic
area. Response from study firms suggests that manufacturing concerns with
differing characperistics have located at different sites for different
‘reasons, but generally refiect some consideration of objective economic
criteria e. g., spatial differences in operating costs and marketing con-
ditions, in their choice of a plént site. |

In view of the magnitude of non—sampling error, it is rather meaning-
less to employ sophisticated statistical techniques to a study such as this.
However, it is possible to organize the survey data in tabular form by
‘enumeratioﬁ according to different charéeteristics of the responding study
firms., The chi-square analysis has been used, where applicaﬁle, as an
efficient nmethod for measuring differences that occur within and between
categories of study firms in their response to the survey questionnairg.

As a result 6f this investigation and an analysis of the findings, the
following generalizations and conclusions were reached:

(a) Firms locating after the constructioﬁ of the Interstate Highway
have placed considerable importance upon the faéility, and its acceseibility,
in plant location decisions. Just as4important, from the standpoint of
futuré development, firms locating prior to Interstate Highway counstruc-
tion that now have a completed facility with frontage road access serving
their area,have experienced significant changes in the éVailability of
transportation services to their site. In'addition, approximately 63

percent of the firms locating prior to the construction of the Interstate
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Highway predicted that in the near future, they will make significant
changes in the type of tfan3portatioh currently utilized by their firms.

The relative importance of frontage &s non~frontage areas tb study firms
in the selection of plant sites categorized by those firms iocating before
construction of the facility and those locating after the facility had
been completed may be seen iﬁ tﬁe fact that while 68 percent of the firms
locating prior to interstate construction chose frontagebroad 1écétiéns,

75 percent of the firms locating aftervthe interstate waé completed selectéd
" sites in areas where the facility has been constructed with frontage. roads.

Based upon these and other.findings, the proposition that industriai
firms locating in areas serviced by the Inferstate Highway after.construc—
tion of the facility, consider frontage roads to be more significant than
those firms locating in these areas prior to construction of the facility,
has been accepted.

(b) Approximatély 70 percent of all industrial locaﬁions occurring
during the study period may be accounted erAin Texas' four large metro—-
politan cities. F;ontage road locations acgdunted for seven out of ten -
of these locations. Howe&er, in the satellite communities surrounding the
large metiopolitan.cities, frontage rqad_loéations represent only 35.per-
cent of all,firms_locating in this city size category. More than one
half of the firms locating in programmed areas chose one of the two smaller
city gize categories for their location. When the study firims were asked
to rénk the relative importance of the Intérstate Highway with all other
highways and streets, a significaﬁtly higher-prbportion of the firms
10cating,in_the smaller cities raﬁked the Intérstate Highway above.all

other facilities than did those who chose the metropolitan areas. The
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»importance that firms, located in the smaller cities, placed upon highways
aﬁd streets is. revealed by the fact that three out of fourrfirms locating
in these cities made an evaluation of these facilities prior to theif
lécation, while only one of three,fifms locating in the métroﬁolitan ;;eéé;
conducted this type study.

Although more than one half of the study firms 10caﬁed in the "fringe"
érea of the city, the city zone has had little or no effect upon the loca-
tion of these firms when measured by statué of Interstafe Highway cénstrqc—
tion within the zones. it is therefore(concludéd that there is a signifi-
cant difference between firms located in frontage, non~frontage and pro-
grammed areas when compared according to city size; hbwéﬁer, the selection
of industrial sites. based upon the status of Intergtate Highway construc—
tion i.e. with or without frontage roads does not differ significantly
"between city zones.

(c) During.the period'l956 through 1964 twomhundred and twenty one
of the 1,495 industrial firms, included in the Universe, selectgd_plant
sites within less than one half mile of an interstate facility'having
frontage road access. However, only 38 of these firms had direct access
to the facility from the highway or street on Which they were located.
Highways,rother than Interstate Highways; provided access to the facility
for approximately 46 percent of the study firms. The findings indicate
that with the exception'ofbthe &irect access firms, status ofiInterstate
Highwéy construction has little or no effect upon the selection of a parti-
cular site by type of highway or street access the plant has to the Inter-

state Highway. 7
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@ Although firms locating nithin‘one~half mile of the Interstate
ﬁighway’ranked this facilityjhigher'thannall other highways and streets
in importance to tﬁeiilldcatinn, theré appearé tonbe no significant trend
forrfirms to selectrplant sites either nearerror further away from the
facility based solely'uPnn{the availnbility of frontage road access. .

(e) Approximately two-tHirds of the firms locating during the study
',;Period chose sites.witﬁin one-half mile of the railroad. Although there
appears to beAno's;atistically_significént difference in the proportion
,df these firms choosing frbntage,vnonufrontage or programmed areas, firms
"locating beyond oné"hnlf miie of the_railrnad tend to be Qrien;éd toward
the non;frontage and proéfanmed areas.

Only ten percent of the study firms chose sites that wnuld require
' the crossing of the Interétéfe'highway to-héve railroad access to the
)plant. Other findings suggéSt thatAnon»frnntage'road lpcations made their
'sﬁrongest showing in the least desirable industriéi areas while théir
Weakeét showing nns at the mnst desirable industrial lqcatinn,

(£) 0wned_and ieaséd firms Were'équally divided in ;hg non—frontage
area. HoWever, tnene is.a ﬁrend for leased firms to‘be priented toward
frontaggﬁxqu nreaé.whiie‘fifms who own their plantvsites=are more preva-
‘lenp_}n the p;ogra@med”aréas. AA,significantly larger proportion:of the
firmswwho purcnased pléntlSites évaluated highway and streensvsexving.the,
-site, prior to‘their,location, than did nhose firms leasing their plant
facilitiest However, fhesé and other findings do not indicate>that there
is a significant differenne;BetWéen nwnedrand 1easéd firms in theAselection

of frontage or non-frontage plant sites.
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(g) Approximately 63:pereent ofvthe-study firms may.be classified
: as‘having been relocated;from a'preVious site. Flndings thus far do not
1ndicate rhat these firms differ from new firms in the. 1mportance that is
plaeedjupOn status—of,InterState_Highway constructiop/in'the selection
“of érparticuiarrplant site. |
‘(h) Non-frontage - and progremmed érees indicate litrletettraetion for
: ﬁraﬁch:plants. HoWever,,these plants didvren& to rank the Interstate
4 Highwey over all other higﬁweYS and streets in relative importance to
:their plant site. Although main plants ranked other highways and streets
- as’ being more 1mportant to their site,. other findings indicate that these
',firms are_experiencing transportation‘eervice changes that may increaee'the
':importanee of rhe Intererete,Highway in future 1ocation decisions. The |
grfindings”suggeSt that‘at.the time:tﬁis study:was conducted ~main and
ebranch plants did not dlffer significantly in their con31derat10n of the
fimportance of frontage road canstructlon to the selection of an 1ndustr1al
site. | »'

@ Firmevdierributing'their‘prpdﬁcts to 1dcel_markets make up a .
’,1arge.proportidn Qf.fhe'prpgremﬁed‘area ioeationsf  prever, as productrl
.fdistribﬁtieﬁ,iﬁcreases iﬁ;scepe;'indusrrial sitee_in non—irontage road
areasibeeeme more ettreetiVe; progreﬁmed areas-becbme less ertractive and
nérontégé_road areas, alrhough”hayiﬁg variarien; iﬁdicate no partieular‘
_'EffeCt.. | | |
'Fféﬁrresponses to_the highway and étreet'evaluatienrqﬁestioﬁs, it
._wasifound thatva relafively:smell proﬁbrtion,of the firms distributing
‘their preduets'leeaiiy con&ﬁetea étddieé‘re'determine.the availability ofr

i -streets ahd highways to,the,plant siteg,while.a higher percentage of the
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firms distributing their products on regional and national bésis made
detailed evélﬁation.‘

Firms'havipglless than $250,000 in annual sales revenue tend to be
located in areas serviced by ‘the Interstate Highway with frontage roads,
while as ahnual sales increase non—frontage roads iocations become more
attractive as indﬁstrial sites.

Size of émpIOyment'tends~to contribute to the importance of the
Interstate Highway to-indi&idual plants. Plants with small emplbyment
tend to'rank<highwéys,'other-than the Interstate Highway, as most impor-
tant to. their plant location while the Interstate Highway is ranked first
among firms with more than 50 - employees.

From. these and other findings, it is apparent that firms locating in
frontage and non;fronpgge areas diffei significantly by sizevand type of
business activity.:

(j) Im generéi; it: can be assumed that plants located in frontage
road areas do differ signifibantly from plants located in non-frontage
and programmed areas by type of motor transportation'sexvicing'the plant

and by volume of automobile trip generation.
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APPENDIX A -
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I.

FIGURE 6

REASONS FOR LOCATION

MARKET FACTORS

A. General

(1) Market Area (Existing)

(2)

(3)

Proximity to market (to develop)

Major market area

Geographical center of Southwestern U. S.
Geographical center of market

Expansion of product types

Sales estimate

Profit estimate

Market Area (Potential)

Good market potentiality

Large potential market in metropolitan area

Market potential in state

Desire to be near center of future 1ndustr1a1 activity

Location of Competitors

Lack of competition in geographic area:,
Competitive advantage due to locatiomn

B. Accessibility to Customers :

Located near construction sites which consumed product
of plant

Located near industrial customer

Provide better service to customer (existing market)

Near local merchandising area '

Near business district

Center of metropolital area

Location outside city -~ easier to ship to customers
outside city

Convenience to customers and suppliers

Accessible to metropolitan areas

To. supply a specific industrial plant

Close to customers in a particular industry

C. 1Intangible Market Factors

(1)

Advertising Value of Site

Not in "hidden'" industrial park

Advertise business to IHS traffic

Unique location provides easy eye access to plant
Prestige location

Advertising value

Customer. awareness

Attractiveness of site

(2) Customer Traffic Near Site

Street with heavy traffic
Traffic flow past plant v
Accessible to walk-in customers
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PRODUCTION FACTORS

A. Production Costs
(1) TLabor Costs
Prevailing wage level
Avoid high wages
Cheap (semi-skilled) labor
: Availability of medium~priced Labor
(2) Land and Building Costs
Reasonable rent
Good purchasing arrangement
Good real estate investment
Good leasing arrangement
Appropriate real estate costs
" Reasonable rent
Reasonable land prices
(3) Capital Costs ‘
- Favorable financing
' Investment analysis
(4) Taxes
' Favorable tax structure

B. Availability of Production Factors and Services
(1) Labor
Proximity to professional and technical labor
Area labor market
Trained labor available
Unskilled labor (dependable)
Skilled labor (tool makers)
To retain key employees
Desire non-union employees
: Proximity to unskilled but trainable labor
(2) Utilities '
Access to utilities
. Industrial utility capital
Availability of city water
Adequate waste disposal
_ Available water supply
(3) Services
' ' Access to postal services
Closer to services
Adequate communication service (mail & phone)
(4) . Land
Room for expansion
. Adequate parking area available
Zoning restrictions '
Located in an industrial district
Geophysical characteristics of soil
Physical condition of site
Availability of suitable site
Availability of additional land near site
Availability of unimproved land for storing product
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B. (&) continued:

Prefers to own site
: Avay from downtown business district
= ‘ Located in remote area of ¢ity
' Closer to city than previous 1ocat10n
Safety features of site
Desire to build new building to spec1f1cat10ns
Purchased for potential industrial site
Within city limits or soon will be
“Atmosphere conditions :
(5) Bulldlng and Machinery
Suitable exisgting building .
Suitable building not in need of repair
Suitable building large enough for operations
Availability of other buildings in area
Similar operation already at this site
Availability of air-conditioned building
Building could be insured '
Good existing plant facility
Additional office space available
- 8pecial equipment in building
Specifications of existing building
- Share facilities with another industry

III. TRANSPORTATION FACTORS

A. Transportation Cost
Availability of back-haul customers (reduction in-
back-haul expense)
Transportation costs
Cost of shipping by private truck
To avoid high transportatlon costs
Transportatlon rate

B. Prox1m1ty to Raw Materials/Suppliers
Proximity to raw material :
Proximity to raw material (mining)
Proximity to raw material (processed)
Access to raw material
Proximity to supplier
Proximity to raw material (petroleum product)
Convenience to suppliers -
Closer to suppliers of materials
Close to related industries ' o

)

- c. Avallablllty of Transportatlon Service & Fac111t1es
(1) All types
=3 A Availability of transportatlon services & fac111ties
Transportation service permits exten31on of service:
to other areas '
Time savings in transportation
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C.A‘(l)'continued:

(2)

(3)
(4)
(5)

(6)

Frequency of transportation service
Availability of public transportatlon
Roadways and Trucking

Competitive trucking results in excellent service

Availability of pickup & delivery service (REA)

Availability of satisfactory IHS motor service
(highway) '

Adequate access to existing highway facilities

Accessibility to airport

Wanted to be on major highway

No traffic congestion--easy access

Conveniently located to expressway

Completion of the interstate highway

Access to employees

Access due to new highway in area

Access to new thoroughfares

Access to site

Access to particular city

.Water

Access to water transportation
Truck (docking)
Truck docking facilities
Rail
Rail siding available (rall serv1ce)
Located on major rail line
Air
Availability of air freight

IV. STATE AND LOCAL ENCOURAGEMENT

Financing through industrial foundation
Financing with aid of .C. of C. ‘
State and local encouragement
Encouragement of utility company

Made utilities available -

Local encouragement of city

Community encouragement

V. INTANGIBLE FACTORS

A, Communlty Characteristics -

Labor climate favorable

Community characteristics

Adequate street identification (N/A)
Business attitudes of community
Population '

‘Community attitudes

Availability of eating facilities
"Availability of recreation fac111t1es
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iy

B.

Personal Factors

(1)

(2)

(3)

Inertia ) . .
Site owned by member of family
Previous business at this site
Site under lease prior to move
Previous business in community
Gost of Redu01ng/Revenue Increasing ‘
Nearness to other business ownership
Near administrative office
Favorable financing through individual
Proximity to business associates

Psychlc Income

Located in a spec1f1c city

TLocated in a specific area of city
Convenient to managers home
Proximity to employees homes
Desirable area of community

Home of most employees

Established reputation in community .
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