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CHAPTER I

INTRODUCTION

Purpose
The objective of this paper is to determine if theories of indus-

trial location and empirical data describing changes in manufacturing
eméloyment might suggest efficient approaches in attracting industry to

a particular area. This is in sharp contrast to the usual application

of location theory in which the optimum location of a firm or of a partice
ular industry is sélacted.

While the area industrial development organization and the |
industrial firm seeking & new location have much in common, they approach
the problem from opposite ends of the pole. Theoretically, the firm
considers all of the land area in the world as a potential location and
selects that pite that will maximize profits-over the long run. Om the
other hand, the area dévolopment organization is soliciting the firm, from
all firms considering a new location, that will make a maximum economic
contribution to the people within the area represented.

The objective of development groups is to locate within théit area
the largest amount of industry that can be sustained by the resources of
the area. While the area is limited by resources, the effort to attract
industry has more immediate limitations. These limitations may be economic
or institutional.

Institutional limitations take many forms but are most frequently

found in social attitudes and legislative action. For example, an area
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rich in resources that might attract industry may be dominated by a group
that wishes to preserve the status quo. In the case of legislative limi-
tationa the law of the land miéﬁtlﬁ;;h;b;t tax forgiveness programs.
Such;limitationa, vhile active considerations in dayeto~day industrial
development work, are considered to be outside the framework of this paper.

‘Bconomic limitations‘migh: take two forms. . First, the-development
agency is faced with budgetary realities. It will have: a given number of
dollars. to sustain ite program over a given period of time.. Secondly,
there will be a limit to the financial .concessions that may be granted in.
attracting a new industry. These concessions could be such things as
gifta of land or low cost capital funds.

.- This paper will attempt to develop from existing location theory

guidelines that might allow more efficient utilization of. these limited

financial resources.

8£¥u¢t§r§ 65 inﬁustfiél Development Effort

o féthaps:tﬁe ﬁoatvbasic.qﬁeatiéﬁ ho be answeredvis;‘why encourage

an indﬁsfrialvfitQ to move 1nt6van areé? A recent study1 piepared fﬁr _
the Chamﬁeflof Commerce of the Uﬁited étaﬁea reported areas undergoing
substantihl iﬁcréasea in manufaétuting amployman: between 1950 and 1960
had witnessed dramatic economic changes. Por every 100 factory jobs, this
study féund,ithe area's bopulation incta;aed 359 persbn;. personal 1ncoﬁe

rose 9710.060 pér year, and additional job'opportunities forj65 other

lchamber of Commerce of the United States, What New Industrial
obs Mean to a8 Community (Washington: Chamber of Commerce of the United

States, 1962), p. 6.

Cug
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persons in nonemanufacturing pursuii came into being.z Other secondary
and tertiary results were the establishment of three more retail stores,
an incresse in annual retail sales of §331,000 with bank deposits going
up $229,000, the registration of 97 additional passenger cars and the
development of 100 more households. In summary, édditional manufacturing
jobs contributed substantially to those factors considered indices of
economic growth.

‘The key to generation of income through manufacturing payrolls is
found in value added in the manufacturing process. Fifty=-three per cent?
'of the value added is in the form of wage paymants; These wage paymente
circulate in the community with the total effect dependent upon the multie
plier and leakage to other areas.

Considering the inter-area aspects of income flow, the sale of
manufactured goods outside of the area of manufacture produces revenue
which will support further wage payment in the area of manufacture. Con~
versely, the community without manufacturing firms tends to become an
exporter of income. It does not compensate for the flow of payments to

other areas by sales of locally manufactured goods in the competing areas.

ZTbese data are based on empirical observations in 11 counties
located throughout the United States. Counties selected met the followe
ing criteria: (1) manufacturing employment at least doubled during the
decade; (2) manufacturing employment constituted at least 15 per cent of
total employment in 1960; (3) major employment change, excluding decreases
in agriculture, was increased in manufacturing; and (4) county not part of
or adjoining & metropolitan area.

3Bureau of the Census, Annual Survey of Manufactures; 1962. (Gen-
eral Statistics for Industry Groupa and Selected Industriea. Washington:
Bureau of the Census, 1963), p. &
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Other forms of economic activities create value added and thus add
to a community's income. But the income generated is a relatively smaller
proportion of total sales thah that genérated through ménufacture.  Agrie
cultural production has a large value added ratio, but>the decline in the

.priveﬁlaval of agricultural products, and consequent decline in over-all
dollar sales, coupled with mechanization of farming aciivities‘have
reduced the relative importance of farming in generating income. This
decline has been quite marked in the south, and, as would logically follow,
this region has become very éggréssive in industry éttracting activities.

Thete‘are about 11,000 industrial development agenciéa in the
United States. In 1964 new plant locations will probably number about
6.050.“ In terms of units employing 250 or ﬁore the number of new plants
probably will be around 1,390«-or one major factory for aveiy eight indus=~
trial development agencies! Admitting the possibility of wide variations
in these figures, it can be concluded that industrial development is a
very competitive field.

Aside from the common objective ofbattracting new industry to a
particular area, tﬁere is little cooperation among the gtoups supporting
the effort. The revenue to sustain industrial development agenciés comes
from tax sources, membership payments to chambers of commerce and trade

daaociatioha, and normal business operations.

: 4Induatrial Development Magazine reports each month location of
plants costing $100,000 or more, having at least 10,000 square feet and
employing not less than 25 persons. This source reported 3,716 locations
in 1962. The U.S. Department of Commerce reports 1963 expenditure on new
plant and equipment to be 4.7 per cent above 1962. The annual survey conw=
ducted by McGraw-Hill, Inc., revealed firms plan to increase plant and
equipment expenditure by 4.0 per cent in 1964. Assuming a constant ratio
between new plants and expenditures, 4,046 new plants (3,716 x 1.047 x
1.040) could potentially be established in 1964.
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Federal and state governments, state and local chambers of commerce,
banks, manufacturers' agsociations, utility companies and regional and
local development organizations are typical groups active in the field.

Normally business £irms exerting an effort in this field are intere
ested in expanding markets and thus increasing profits. Railroads want to
increase revenue by locating factories needing rail service along their
roads. Power companies would like to have large power users locate within
the limits of their distribution gystem.

Governmental units (federal, state, regional and local) and chame-
bers of commerce are motivated by their desire to provide jobs and
increase income within thair sphere of responsibility. The broadening
of tha tax base by adding wealth, particularly in the form of buildings,
is often a motivating factor.

These groups approach the problem from much the same way. They
provide the prospect information on vhich the location decision is based.

The prospects are déveiopad from a variety of sources including
inquiries from firms plamning expansion or relocation, scanning of finane
cial news, word of mouth and personal visits with corporate officers.
Most agencies budget & portion of their resources for advertising ':ln
financial and trade media. The salary and travel expense of agency
representatives that present information t6 proapects is a major expense

item.

Summary
From the vieupoint of the develorment agenciees, the location of a

new factory unit is quite competitive. At the same time the pay=-off is
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substantial. The purpose of this paper is to investigate the possibility
of applying industrial location theory to the efforts of area industrial
development orgenizations. The immediate objective would be to increase
the efficiency of this effort.

In the chapters ahead various economic theories of locatiﬁn will
be reviewed, emﬁirical data describing changes in manufacturing employment
will be prasented, the data will be related to location theory, and cone
clusions will be drawn on the feasibility of applying location theory to

the develomment effort.



- CBAFTER 1l
REVIEW OF LOCATION THEORY

Matarial dealing with a general theory of industrial location is
rather limited. ' Most of the writings in the ueld‘ of industrial loca=
tion deal in specifics. Numerous articles explaining the location of an
industry are available as are articles dealing with the influence of a -
single location factor.

' ‘This phase of the investigation will be limited to an examination
and evaluation of material that contributes to location theory from a
general viewpoint. The cbjective will be to select one or tvo approaches
which will be further developed by the application of empirical data.

Plant location theory is based upon the economic theory of substie-
tution. Whether the immediate problem is the selection of one site from
many possibilities or the substitution of "x" units of capital for ‘'y"
units of labor, there is a common objective.

To the economist the objective is allocation of scarce means among
competing uses in an optimum manner. To the businessman the objective is
selecting that combinétion of factors that will result in maximum 'Iong
run’proﬂta. Obviously, the factors might influence either expenditures
and for revenua. The objective then becomes one of maximizing the differe

ence~~the net profit.

Von Thunen

Johann Heinrich von Thunen ia the father of location theory. The

original thoughts as stated in his Der Isolierte Staat in Beziehung auf




Landwirtschaft und Nationalckonomie, rublighed in 1842, have provided

all interested in this subject with a point of deyarture.

Von Thunen assumes an isolated state comprised of a uniformly fer-
tile plane and void of navigable rivers or canals. Within the only city,
located near the center of the state, are metal mines. The structure of
the economy is such that workers within the city Qill produce manufactured
products for the sdrrounding rural area while farmers will supply city
dwellers with foodstuff.

Von Thunen states the problem, "How will agricultural production
develop under thegse circumstances and how will . . . distance from the
city affect . . . cultivation . . . ?"1 Obviously von Thunen is concerned
with a srecialized location problem-~the locacidn of agricultural enter-
prises. His thoughts can be applied to the location of a factory by a
change of purpose. Insteed of thinking in terms of the optimum location
of a crop, one raises the question in relation to the location of an
industrial enterprige.

Based on his postulated state, von Thunen proceeds to answer his
question: |

. . . it 18 clear that close to the town there will be pro=-

duced guch crops &8s, in relation to their value, have a congiderable
weight or take much space and such crops as require transportation
cost so heavy that they cannot be brought to the town from the more
distant areas. The greater the distance from the town, the more it
will be found that land will be used for the production of goods

which, in relation to their value, require lower costs of transpore
tation. + + « There will be pretty definite and distinct concentric

13. H. von Thunen, Der lIsoliexte Staat in Beziehung suf Landwirtschaft
und Nationalokonomie (translated in History of Economic Thought, ed. K.
William Kapp and Lore L. Kapp, New York; Barmes & Noble, Inc., 1949), p. 300.




circles around the town in which either this or that crop will
be the main crop.z

Later von Thunen defined land rent as the amount remaining after
costs of production are deducted from sales. The location of particular
crops (fbt the purposes of this paper the particular industry) was
determined by the least~-cost combination of transportation and land rent .3

In effect, it became a problem im substitution.

Weber
While von Thunen provided the departure point in location theory,
Alfred Weber wae the first to attempt to construct a general location

theory. In his book Uber den Standort der Industrien, published in 13202,

Weber used an evolutionary approach in developing a general theory

He started with an undeveloped country and proceeded to develop
an isolated economy The first develorment was an agricultural stratum
which produced the means of subsistence This stratum served as the
geographical foundation for subsequent developments. The second etratum
was comprised of primery industry which produced for the agricultural
stratum,

The primary industrial stratum in turn became the orientation
plans for the third stratum, namely, the secondary industrial stratum.
These three strata formed the core of the economic system--a system in
which the relationship of producing units depended upon the location

of consuming units in the supporting stratum. A fourth stratum,

21bid. 3Ibid., .pp. 303304,
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consisting of general organizing and managing functions, and a fifth
stratum, the central dependent stratum, were related to the organizing
and managing function in much the same way as the secondary industrial

4

stratum was related to the primary industrial stratum.” The forces of

demand and supply playing back and forth among the five strata tied them
into an economic unit and determined the locational structure.

Procedurally, the theory developed by Weber is in sharp contrast
to von Thunen's work. The earlier writer determined the type of produce
tion at a given location while Weber sought the location of a given
industry.

Weber's theory i{s based upon three general factors of location-=
transporcétion cost, labor cost, and agglomerating forces. Included in
transportation cost are variatione in raw materielland fuel cost. Hence,

a locat1§u producing a relatively high quality fuel commanding a relatively
high price is considered more remote than competing areas producing a lower
quality fuel.

Considering first the transportation variable, Webarian theory
explaing industrial location as determined by the character of the ma#u-
facturing process. If the proceaé {s one that results in a loss of weight
in the conversion from raw materials to finished goods the plant is pulled
toward the source of raw materials. A weight gaining process favors a
location near the'poiht of consumption. Where more than one source of raw

materials exists and the process results in weight loss, the tranaportation

4yalter Isard, Location and Space~Economy (New York; John Wiley &
Sons, Inc., 1956} p. 29.
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factor would dictate a location oriented to raw materials and resulting
in a point of least transfer cost. The same concept would hold for a
market oriented industry except that the pull would be toward the points
of consumption.

Since Weber did not assume equal real wages and productivity, as
d;d von Thunen, he could not ignore labor cost. Therefore, labor cost
becomes the second variable exerting a locational pull. The relative
importance of this factor is determined by the savings that might be
effected through lower cost labor. Where savings are Iarée enough, the
labor variable might override the influence of transportation cost; i.e.,
where the savings in labor cost are larger than the additional transpor-
'tatioh cost incurred because of location at a less than optimum point
considering transportation alone,

The third variable in Weber’'s theory is the effect of agglomerating
or deglomerating forces. This factor tends to draw industry closer to-
gether or to disperse it. Savings due to proximity to auxiliary industries,
better marketing outlets, or economies of size tend to localize industty.s
On the other hand, the higher land cost inherent in industrial cqncehtra-
tion tends to disperse 1industry.

Weberian theory involyas a rather close association between the
labor and agglomerating factors. He held that only industries with a
high value added could reduce expenses through agglomeration. 1In his

analysis the necessary high value added had two main constituents--labor

S5Melvin L. Greenhut, Plant lLocation in Theory and In Practice
(Chapel Hill: The University of North Carolina Press, 1956), pp. 9-10.
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cost and machine cost Since a high degree of correlation exists between
machine cost and fuel cost, and consequently between machine cost and
tranaportation, this consideration fell under the influence of transpor=
tation Therefore, only when labor cost is the major contributiom to
value added dces an agplomeration force exiet. 5 |

In further analysis, Weber determines that there exists no rela-
tionship between distance and pull of the labor factor. Proximity to an
udvaﬁtagéoua labor center yields little advantage. The labor factor
eithey attracts a plant all the way to the labor center or leaves it
unaffected. .

In application Weber's theory of location involves substitution
betyeen cfansport cost and non-transport cost factors. Transport costs
are defined to include the cost of shipping raw matari#la and finished
products and also the different cost of fuel and rav materials at given
sites. Also two agglomerating factorse-proximity to auxiliary industries
and marketing advantagese-are included. HNonetransport cost include labor
and land cost In effect, nonetransport cost are defined to include all
Weberian variables which are non#transport in origin. |

A curve of substitution connecting all points at which an equal
number of units may be sold is constructed ! The locality represented
by the point nearest the point of unitary elasticity on the substitution

curve ig selected as the optimum location since it represents the least

cost location.

61pia.

Tthie system does not take into consideration the influence of
location on volume of sales. Cost of production and marketing are the
sole considerations.
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Predohl

Andreas Predohl's approach to location theory8 was an application
of the the&ry of interdependent prices and quantities. He contended éhe
distributfon of economic activity was the same problem as that involved
{n the distribution of groups of productive factors. He concluded that
the ganeral theory of interdependence explained the distribution of groups
of production factors by means of the substitution priunciple. 1Inm his
analysis transportation cost is ganeraily abastracted and the factors and
products possess perfect mobility. ”

In his development of a general equilibrium, Predohl started with
an isolated state with all economic activities fixed save one. For pure
poses of éubstitutian,,costs wvore divided into land use outléy and all
other outlay. Transfer costs were included in the aecdnd category. A
shifting of the firm toward the periphery involves the substitution of
labor and capital for land. Through this approach the minimum cost loca=-
tion for these two categories is located. However, within these two |
groups, i.e., land use outlay and labor and capital outlay, there will
be other subgtitution possibilities. The individual firm in decidingv
wvhere to process & product to reduce its weight is substituting transfer
cost for local labor and capital. The firm has substitution possibilities
within a given cost factor. For example, raw materials may be transe
ported from various points. Thig intere-category and intra-category

determine the location of any individual firm. Predohl held this approach

Bpredohl's thinking on location theory appesred in an article, "Das
Standortsproblem in der Wirtschaftsafheorie' published im 1925.
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could ba extended by use of general equilibrium analysis to cover the

location of all economic activities.

Weipgma |

Hans Wéigmann 1n:roduced taalism into the theory of location
He contended any theory purporting to explain the location of firms
ahould take into account the fact of limited ccmpetition Tha immobil-
ities of fac:ora and goods and the restrictions in markete are evidence
of limdted com«eeition Bence, che aasumption of pure compatition was
not applicable in location theory

Another contribut;on by Weigmnnn was his consideration of the
influence of time on markec: for land, labor and capital. While he
introd#ced these important considerations, he did 1ittie to formulate
a precise ﬁheory containing these variables. Weigmann sketched the space
economy as an undulating unit composed of a basiec core containing markets
for land, labor’and capital goods. Upon this basic core are surerimposed
numerous other markets, which not only influence the space economy upon
which they are coﬁaCructed, but extend temporarily into other economie

sphetea,g

Losch
August Losch approached location theory by postulating a broad,
homogensous plain with uniform transport features inm all directions and

with an even scatter of industrial raw materials in sufficient quantity

91sard, op. cit., pp. 37-42.
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for production. The agricultural population of this plain are uniformly
distributed, each {ndividual having ident{cal tastes, preferences, techne
ical knowledge and production opportunities. These assumptions yielded
a plain dotted with selfe-gufficient households.

Prom this point Losch moves into a dynamic situation with a
farmer producing a product to sell his neighbors. The shape of the
market area covered is that of a circle. Competition arises and the
market area for the producer of the product is forced into the shape of
a hexagon~~this being the shape nearest to the circle that will completely
cover an area without overlap. Other products are introduced and each
results in the plain being divided into hexagons. The size of the hexhgon
varies by products but in each case completely covers the plain.

As these hexagon described plains are placed oné upon the other,
patterns of concentration will develop. These concentration points will
determine the transportation system, introduce concentration of populae
tion and enhance consumer demand by enabling diverse purchases from many
local producers. - Losch maintains these are the reasons industry tends
to agglomerate. The regions served by the concentrated findustry willybe

determined by the product having the largest necessary shipping radius. 19
Concentration of population destroys one of the assumptions nccese

sary to the above condition. This change in the uniform scatter of

population results in the destruction of the hexagional systems and

conditions of competition.

10yp1a., pp. 42-50.
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A number of theorist stressed the interrelation of trade and
location theories but Bertil Ohlin was the first to attempt to integrate
the two. His objective was to develop a location theory that would encome
pass international trade theory. The influence of. local differences in
the supply of factors of production and transportation costs within each
country were variables he considered.

For purposes of analysis hie regions are defined as areas wiﬁhin
vhich there {8 perfect mobility of factors and between whi.éh there is
perfect immobility of factors All impediments of movement of como&i-,
ties are assumed away. He then approaches raality by ;ntroduéingliﬁter-
reg’ional .cbst of transfer of commodities and interregional factor movement.

The cost of transfer and factor movement within the region,
conbined with local differences in labor and capital supply, subjected
the interregional trade theory to a broadening process and produced his
general localization theory.

Ohlin developed his theory within the framework of a mutuale
interdependence theory of pricing. Varying spatial immobilities and
indivigibilities of goods and factors producad a multitude of markets and
local prices. His general localization theory, through the interactions

of this system, would determine prices and markets in addition to the

location of economic activity n

Hoover

Location theory as developed by Edgar M. Hoover continues as a

problem of substitution with some variation in its application The

11;444., pp. 51-53.
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change 1s primarily one of classification of cost factors. In his analy~
sis these factors are classified as transportation cost and production
cost. While this represents the primary change, other important considera=
tions are involved in the assignment of various cost to the appropriate
category, i.e., transportation oxr production cost.12

Hoover observes thét traﬁsportatiau cost cannot be considered to
vary divectly with distance and weight. Instead, cost of transportation
for raw materials and products on a ton-mile basis will decrease with(an
increase in the length of haul. Therefore, these charges éhould not be
considered ag a linear function of quantity and apaca.13

For purposes of application, transportation cost as defined by
Hoover include only the transit expenses on raw material and finighed
products. Production cost includes all other outlays {nvolved in pro-
ducing goods at a giveh site. Into the production cost category he
places not only direct production outlays such as labor cost, but also
cost associated with agglomerative forces and institutional factors. 14
Wwith guch a rigorous definition transportation cost becomes much more
implicit as a location factor.

The introduction of institutional cost into locational analysis
places Hoover's contribution within the capitalistic framework. He

considers taxes and cost incidental to air conditfoning and heatipg as

an element of land cost.

125 reenhut, op. _c_g_t_, pp. 1718,

l3gdgar M. Hoover, The location of Economic Activity (New York;
McGraw Hill Book Company, Inc., 1948), pp. 15-26.

yp1a., pp. 6789,
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¥While Hoover's writing has added considerable breadth to loca-
tion and analysis, it is still limited to cost of producing goods. He
alludes to the influence of auppiy and market areas, but does not develop

or include the effect of these factors in location determination.

Isard |
In the preface to his exhaustive analysis of location theory
Walter Isard observes "a comprehensive theory of society or economy
should eﬁbzace both time and npacé + + + (and) unravel interplay of forces
not only currently but also evar‘ths long paat,“ls With the admission
tbét his contribution will be of "little direct utility for handling
specific problems,’ Isard proceeds to develop a general location theory.
| This theory, eclectic by nature, ié presented as a general theory
designed to explain past, pregent and future location of economic activities.
The broader purpose of maximizing benefits for society, as contrasted
with maximizing profits, becomes his guide in selecting the optimum loca~
tion.
Isard distinguishes between two types of substitution: (1) ;hat
_between transport inputs; and (2) that between outlays, between revenues,
and between outlays and revenues. He justifies this approach when he
states that without some relationship between distance and variations of
costs and prices there would be no logic to the explanation of economic

activities.ls

151gard, op._cit., p. vit. 161bid., p. 35.
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Transport inputs become the heart of Isard's analysis. Distance
and weight are the two bagic factors and transport rates are the price
of the input. When integrated with production theory, the problem
becomes & problem of choosing the right combination of the various types
of capital, labor, land and transport inputs.

For purposes of analysis, Isard classifies location factors into
three groups. In the first group he includes transport cbats and certain
other transfer coéu. These costs have a distinguishing feature: vregular
variability with distance. Since terminal cost s relatively more impore
tant for a short haul, the relationship between transport cost and distance
is not likely to be linear. Also, tariffs and transfer of goods from one
form of transportation to another tend to reduce, but not destroy, the
regularity of the distanceecost ralatfonshiyp.

The second group of location factors is comprised of cost for
which no variasbility with distance can be egtablished. This would include
costs associated with labor, power, water, taxes, insurance, interest,
climate, topography and many others, |

Agglomeration and deglomeration economiee are covered by the
third group of location factors. Agglomeration economies are defined to
include (1) economies of scale; (2) localization economies; and (3)
urbanization economies. Deglomerative forces embrace (1) diseconomies
occurring when scale of operation becomea too large; (2) increased rents
associated with increase in 1ntenaity of land use; and (3) increased food
cost occcasioned by lengthening agricultural supply lines. 4

After grouping factors involved in location selection into a form

that can be handled, Isard used substitution to select the optimum site.
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As stated earlier; transport inputs are the foundation upon which his
theory is constructed. Transport inputs are defined as the movement of
a unit weight over a unit distance and transport rate is the price of
the input. The problem of finding the transport optimsl point reduces
to a problem of finding the correct substitution points between pairs of
inputs. |

Where more than two transport inputs are factors in the problem,
as would be the case where three or more sources of raw materials are
under congideration, transport inputs generated from one source are com=
pared with the sum of {nputs originating from all other sources. Through
application of the substitution principle Isard constructs price-ratio
lines uaiug the transport input concept as the price of the two variables.
A transformation line describing the distances-weight relationship of vaw
material sbﬁrces and the market point to be served is compared with the
pricgfratio_linea. The optimal location is the point of tangency between
theléw; curves. 17

Whar§ an area market, rather than a market located at a point, is
to be served the analysis developed above is reversed. The point requiring
the least transport inputs to serve a market area in relation to a single
raw material source is located.

Other location factors as suggested in group two above are inte~
grated with transport inputs as a substitution of one outlay £or ancther.

A cheap labor point within the area under study is considered as a sube

171p1d., pp. 95-104.
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stitution of transport outlay for labor outlay. The transport ocutlay
will increase bacause less than the optimal point is considered but the
lower labor cost will more~ than offset this increase, The net result
is a decrease in outlay. Other factors, such as power, rent, and taxes
can be handled in the same manver. |

The third group of 1ocacion factors~~agglomerative and deglome=
rative forces~-are also constdered by Isard as substitutions for transport
outlays. As an example, should a firm decide to locate one large plant
rather than three smaller plants, the primary factors considered are the
increase in trénsport outlay occasioned by longer supply lines to raw
materials and/or distribution lines to markete versus the economies
afforded by the larger scale operation. 18

Revenue that might be expected fro@ various locations is intere
jected into this approach with the construction of isoerevenue-less~
outlay lines. These are predicated upon the assumption that a firxrm hes
little, if any, influence upon the pattern of market prices. The location
yielding the maximum difference between product revenue and transport

outlay is considered as the site that will result in the greatest profit.

reanhut ’

In contrast to other location theorist who set about to formulate
generul theories explaining the location of economic activities, Melvin
L. Greenhut's announced objective is to devise & theory explaining induge

trial location within a capitalistic o«ctwmu:y.l9 Hie major work in this

18ybsd., pp. 173+178.  1%reenhut, op. eit., p. v.
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field was published in 1956, the same year as Isard's book. While Isard
used theoretical approach, Greeshut reviews previous theory, presents
empirical data on the location of small firms, and attempts to integrate
the empirical findings with existing theory. Failure to find accord
between general theory and experience of the small firms studied is the
basis for Greenhut's contribution to location ;henry.

The findings that failed to fit into the general theory are
described by Greenhut as "personal factof;b." These include such considera=-
tione as availability of loan capital because of peraonal contact of the
owner or sales due to pergonal relationship between owner and customer.
These factors stand outside of earlier theory since previous writers
assumad the system would attempt to distribute scarce goods in such a
manner a&s to maximize the output. Such factors cannot be included in a
capitalistic system since this system carries & Baaic assumption that
decisions are based on the desire to maximige profits.

After examining the approaches that might allow inclusion of
personal £ac:ots,2° Greenhut concludes that the general maximum profit ’
objective must be retained in order to retain the basic assumption of
economic man motivated to rational action by pecuniary returnms.

This excursion completed, Greenhut summarizes his theoretical
concept ass

. + » each firm entering the competitivae scene will seek
that site from which its sales to a given number of buyers

207he posaibilities considered are (1) a maximum profit and a
maximum satisfaction theory; (2) a maximum profit theory including _
imputed values for psychic income; and (3) a maximum gatisfaction theory
in which profite and monpecuniary returns are equated with satisfaction.
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(vhose purchases are required for the greatest possible pro- :
fits) can be served at the lowest total cost.

This statement emrhasizes to a8 grester extent than earlier writings the
importance of demand. The influence of demand on location is under=
lined by observations that guccessful attempts of coﬁpetiéora to locate
at a point of maximum profite reduce relative demand and thereby cut
profita. This will result in a state of equilibrium which might be
digturbed by shifts in demand or changes in cost.

Greenhut also observes an interrelation botween competing firms.
This might be in the form of market area served or demand for labor.
Due to thig interrelationship a change by a competitor can influence both
demand and cost of the firm and disturb the state of equilibrium,

Greenhut finds that demand and cost are not sole determinants of
equilibrium and that personal factors are Lo be reckoned with. Variations
in psychic income cause "different ascriptions to cost data and encourage
relocation and subsequent distortions of all existing relat:iunshipa.“zz

The factors influencing industrial location are divided into three
categories. The first category consists of demand factors and includes
shape of the demand curve, location of competitors, significance of
proximity to market, influence of personal contact on sales, and extent
of the market area.

Coat factors are divided in cost of land, cost of labor and
management, cost of materfals and equipment and the cost of transportation.
Interestingly, this breaskdowun is virtually synonymous with Isard's pro=

duction cost =lassification of land, laboy, capital and transport inputs.

213p1d., p. 285. 221bid., p. 286.
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The third factor entails the extent to vhich psychic income oute

waighs the maxiomum profit motivation.23

Observations

The economic theory involved inm explaining industrial location
hag changed very little since its earliest statement. Von Thunen's
contribution to this body of theory is based on location determined by
minimun cost. The principles embodied in this vork are the same concerts
uged by today's theorist. The difference lies in the expansion of theory
to give proper congideration tﬁ changes in economic socisty.

In vou Thunen's day the consideration of a spatial market was not
important. Production of foodstuff was for the purpose of sustaining
the producer or for sale or barter in the nearby village. NReither the
market system as knovn today nor the transportation necessary to sustain
such a system were congsidered within the realm of possibility and undet-_-
standably were not important in theory formulation.

The continued advance of sprecialization and the hand-in<hand
grovth of distribution facilities have focused attention on revenue and
marketing cost. During the pericd that location theory has been umﬁer
consideration, distributive cost have changed from a relatively minor
role to a prime congideration in the effort to satisfy human wants, It
is only natural that this aspect of total cost be given more attention
in explaining industrial locationm.-

The principles 4nvolved in location theory have nof: changed.

Substitution of factors continues to ba the technique used. But with the

23bid., pp. 279+281.
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relativa change in {mportance of factors the emphasis has changed.
Therafore, when Greenhut and Isard write {n terms of a location that will
maxinize profits or the comparable objective in a general theory it
becomes a substitution problem of broader scope whereby various revenue
possibilities are waighed against varying combinations of cost, It is
still, however, a substitution problem. |

At this point {t might be well to recognize the problem exposed
by Greenhut i{n hie study of small firms locating in Alabama.?* The
personal factor is a real consideration in business decision makingkbut
defies quant{fication. With the growing awareness of the social respon-
gibilities of business, it is reasonable to expect that personal con-
siderations will continue to be a weight in location decisions. It is
likely to be more importént in the single~unit firm but is not to be
completely discounted in the location of branch operations. The {nflu~
ence of this source when applied to cost or demand factors is indirectly
reflected in profits. But personal factors that affect psychic income
cannot be expressed numerically and, therefore, cannot be used in
economic models. For this reason, Greenhut excluded from further
consideration purely personal congideratione that influence site locatiomns.

With the field thus narrowed, the objective of the location decision
becomes one of choosing the site that will yield maximum profits. Profits
are that portion of revenue remaining with the firm after payment of

operating cost. It is the function of two variables~-e-revenue and outlay.

241b1d., pp. 181-242.
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Therefore, the substitutions to select the site of maximum profits must
consider both variables.

While demand factors have been recognized by the more recent
theorist as an important element in location decision, it is doubtful
that the full impact of these forces has yet been recognized. The pri-
mary mission of any industrial operation is the production of goods of
the quality desired, delivered to a customer when and where desired, at
a price the customer is willing to pay. The profit is derivgd from the
ability of a firm to perform this activity with an outlay below the
revenue generated by this function.

In this context, the place of marketing in the overall operation
of an industrial f£iwm becomes much moxe apparent. And the impact of
the demand factors in location decision takes on a new dimension not yet
fully recognized by the economic theorist or the pragmatic agency

responsible for industrial development effort in an area.



CHAPTER 11l
EMPIRICAL DATA DESCRIBING MANUFACTURING EMPLOYMENT

Changes that have taken place in manufacturing employment, the
relative {mportance of new industries to changes in manufacturing employ~
ment, and a review of empirical data related to location aelection_wﬂl
be covered in this chapter.

The first topic, changes in manufacturing employment, will be
examined in velation to space and time. The year 1950 will be used as
the base with changes measured at fouye-year intervals. The United Statee,
North Carolina, and Virginia will provide the spatial dimension. These
comparisons will provide the basis for judgment on the industrial develope-
ment efforts in affecting industrial employment,

Data on industries located in Virginia since 1950 will be used to
determine the relative importance of new {ndustries to changes in manufac =
turing employment. This section will contain an industry-by-industry
comparison of employment changes. The proportion of such changes due to

new industry will be determined.

Chanpges in Manufacturing Eanployment

As pointed out earlier, 1950 will be used as the base year with
changes measured at four~year intervals. Use of 1950, 1954, 1938 and
1962 {s dictated by exrediency. Data showing employment by industry for
many important industries are not available prior to 1950. From the view~

point of freedom from abnormalities 1950 has & good rating. Major
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read justments following World War Il had been accanpuahad -and the
Korean Incident had not begun to influence the economic system. |

The years 1954 and 1958 are unique in that they are the years in
wﬁich Cenauu of ilanufacturers were conducéed. By 1954 the Korean 1#51;:-
 ence had waned. o |

!inaily. 1962 1s the most geeent myeat for which complete data éta
available. Another reason for the selection of these particular yeais
- 18 ﬁhe consideration of uniform time pei;iada. It allows comparisons of
threelpariods with each period consisting of four years. |

Changes between the states of North Carolina and vv:lrginu wui be
c&nsidered. Comparisons of these areas will minimize the influence of
certain location factors. For example, transportation cost differential
fof the two areas should be at a minimum. North Carolina will have some
advantage on movement to the south and southwest but this will be offset
by the proximity of Virginia sites to nérthern and midevestern markets.
Bach has facilities to serve oceane-going and coastwise shipping.

Both states have a history of dependence on an agricultural economy
and the problems associated with the decline in this important gegment of
the economy. lLabor cost and supply, while not identical, are not conside
ered to be éubstantially different.

Climatological and topographical features of the two areas are
quite similar. Both are in the temperate gone. The eastern boundary of
each is the Atlantic Ocean and thar land areas rise in elevation to the
western boundary of the Appalachian Mountains. A wide variety of low cost

sites cap be had in either state,
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Virginia has a locational advantage for coal gupplies but North
Carolina’s proximity to southwestern and gulf petroleum deposits would .
likely neutralize this advantage for some industries. Each has available
unlimited electrical power from hydro amd steam sources and in some
instances .isre served by the same power company.

In summary, each state likely has minor cost and market ad#int~
. ages but neither state has a major natural advantage in increasing its
proportion of manufacturing employment.

One of the major questions under consideration in thié paper, the
influence of regional industrial development efforts, can be pinpointed
with the data under consideratfon. Although both states have been active
gince 1950 in encouraging industry to locate within their boundaries,
North Carolina effort was substantially larger in magnitude and stepped
up sharply in 1956, While comparable figures on expenditures are not
available, nbseﬁatima of persons active in the field support this statee
ment.l The increased North Carolina effort continued through the period
under study while Virginia's program remained on a much lower level.

Changes in employment within industries during the three time pere
fods under consideration should allow evaluation of the influence of -
this effort. Those changes not explained by the theoretical concepts
examined earlier should be evaluated.

For purposes of thisg paper, the United Statasvwill be considered

as the universe and North Carolina and Virginia as regions within the

nterviews with Jogseph G. Hamrick, Director, and Rchert 0. Gili,
Assistant Director, Division of Industrial Development and Planning,
Commonwealth of Virginia.
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universe. Changes in manufacturing empioyment for the Ewo states can
occur because of overall change in emﬁloymant within tﬁe univeise with
a portion of this change taking place within the regions, a ahift to or
from the regions under consideration, or a combination of the two 1n£1u-
ences.

Table I presents data that deacrlbe changes in manufacturins
. employment for North Carolina and Virginia over the ewelve-yaar ,v-loc.
1950 to 1962, 1In order to exclude che influence of change in manufnctur-
ing employment for the United States, the ratio of North Carolina and
Virginia manufacturing employment to thé comparable United States figure

is computed.

TABLE 1

COMPARISON OF MANUPACTURING EMPLOYMENT IN THE UNITED STATES,
NORTH CAROLINA AND VIRGINIA

- ﬁntted Btates North Carolina Virginia
Year (thousands of (thousands of Ratio (thousands of Ratio
persons) persons) to U.8. persons) to U.8.
1257 15,241 418.3 . 0274 229.5 0151
1754 _ 16,314 . h36 8 .0268 247.0 .0151
1958 15,945 469.6 . 0295 257.8 0162
1962 16,859 527.6 .0313 291.3 0173

Source: U.5. Department of Labor, Employment and Earning Statistics for
States and Areas, 1932-1962.

The percentage change in this ratio is then computed and presented
in Table XII. No change in the ratio would indicate the state change was

in the same proportion as the national change. This technique will allow
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an evaluation of changes in manufacturing employment following an assumpe
tion that changes within a state will follow national changes in the

short run unless some exogenous force is interjected.

TABLE 11

PERCENTAGE CHANGE IN RATIO OF STATE TO NATIONAL
MANUFACTURING EMPLOYMENT

Virginia

195054 2.19% © 0.00%
1954-58 10.07% 7.28%
1958-62 6.10% 6.79%

Source: Table I, p. 30.

The data reveal that vhile North Carolina's manufacturing employ=
ment grew in each of the three periods the changes, relative to national
employment, were very uneven. From 1950 to 1954 North Carolina's manue

| facturing employment actually declined relative to United States
manufacturing employment. This tendency was reversed during the next
four~year period and manufacturing employment showed a substantial ine-
crease ralative to the United States change. From 1958 to 1962 this
'ﬁ:provemant contipued.

While North Carolina‘s ratio dropped from 1950 to 1954 Virginia's

ratio was unchanged. This jgafcated the change in Virginia was in the
same proportion as the national change. During the next two periods,

1954 to 1962, Virginia's ratio moved upward. Over the twelve-year
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reriod, 1950 to 1962, the Worth Carolina ratioc of state to national
manufacturing employment increased 14.2% and Virginia's ratio increased
14.6%.

Summarizing the changes, both states have grown substantially
relative to national growth. North Carolina's growth has been more
erratic than Virginia growth.

The technique used sbove will exclude overall national changes
but one major influence to be considered is changes within industries
and the relative importance of a given industry to manufacturing mplﬁy-

ment for a state., The next section will delve into this matter. : ’

Employment Changes Within Industry Groups
Following the same objectives outlined above it is desirable to

exclude the influence of changes in the qnivetse and the region from
employment within industry groups. This can be accomplished by use of
the location quotient. This analytical tool 1s described by lsard as
“a device for comparing a region's share of a particular activity with
ite percentage share of some bﬁaic aggregate."z

A location quotient of 1.00 would indicate a region had its pro~
portion of an industry. A figure of less than unity would indicate less
than its share snd, conversely, a figure greater than unity would indie
cate a greater than proportionate ghare. In effect the {nfluence of
change in the base is ‘washed out” by using regional and national data

describing the variable to be neutralized as the base.

2yalter Isard, Methods of Regional Analysis. (New York: John
Wiley & Sons, Inc., 1969), p. 124.
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" If 1t 18 assumed employment by industry groups within a region
will change as the universe changes, the location quotient developed
for each regional industry group can be used to point out changes that
cannot be accounted for by overall changes in manufacturing employment.
The computation of the location quotient describing 1950 employ=
ment in the Virginia food proceseing industry is used here to illustrate
the mechanics involved. In 1950 Virginia's food processing industry
employed 21,100 persons. Employment in the United States for this
1ndua'try was 1,790,000. The numerator of the location quotient is
determined by dividing the former by the latter (21,000/1,790,000) and
is .012, The denominator is computed by dividing manufacturing employ~
ment in Virginia during 1950 (229,500 persons) by the comparable United
States figure (15,241,000). This computation ylields the figure ,015.
Exprossing the numerator and denominator as a single figure (.012/.015)
the location quotient becomes .80. In effect this ratio says Virginia
does not have its share of national employment in food processing if
national employment in manufacturing is considered as the criterion.
The primary criticiem of use of the lecation quotient is the .
assumption that induatry should be distributed over an area, in this
case within a region, in the same manner as it is distributed over the
universe. It is inherently assumed that the factors affecting industrial
location do not vary in value in spite of spatial differences or that
differences in locational factors are neutralized or offset from region

to region. Neither assumption could be supported by empirical data.
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To accomplish the objectives of this paper, however, it 1g not
necessary to measure the relative development of an area, The immediate
objective can be served by observing changes through time in the loca~
tion quotient.

Assuming a condition of locational equilibrium existed in 1950,
changes in the state of equilibrium should be accountable for by theo-
retical concepts or by factors outside of the economic system, in the
immediate case the industrial development effort. |

The location quotient for basic industrial groups (two digit SIC
cﬁde) relating Virginia employment to United States employment iayyte-
‘sented in Table III.
| | These data show in 1962 Virginia had a larger than proportionate
share of the tobacco, textile, lumber, furniture and chemical industries
if a location quotient of .75 to 1.25 1s accepted as describing a "'fair
shara" of an industry. Nine industries, printing, retroleum, rubber,
primary metals, fabricated metals, nonelactrical machinery, electrical
machinery, scientific instruments and miscellaneocus manufactures, fail
to meet this arbitrary standard. 6ix manufacturing industries, food,
 apparel, paper, leather, stone, clay and glass, and transportation
equipment, have employment comparable to national employment.

Table IV presents similar data for North Carolina. Using the
same arbitrary standard with .75 to 1.25 location quotient ag acceptable,
North Carolina has four industries, tobacco, textiles, lumber and furni=
ture, rated above the national performance. Only one industry, apparel,

falls within the range and the remaining 15 are below the standaxd.



| TABLE I

. LOCATION QUOTIENT FOR VIRGINIA INDUSTRY GROUPS

. Pood and kindred products | | .80 '.§3 : 1.17‘ 4‘1;66
Tobacco manufactures B 9.50 9.9 9.14  8.88
 Textile mill products 248 2,40 2,36 241

Apparel and related products 1.06  1.00 ‘1;i1 L2

‘Lumber and vood products 2,40 2.40 . 236 2.26
ﬂ.fptnieufa,angﬁfixcures | - 273 2.67 2.59‘;;:2,88
Paper and allied products 140 133 L27 L2
Printing and allied industries 60 .67 .67 .71
Chemicals and allied products 3.53  3.20 2,47 _1,2.47
 Petroleum and rubber | a3 .31 Y
leather . 1.06 .93 .93 .82
Stone, clay'and_glasa productu - .72 .80 .86;‘>,;.94
Primary metal industries .20 .20 31 .35
»?abficatadmetallp?qductn | 40 47 .49 i,- 47
Nonelectrical machinery o | 19 .24

‘Blectticalimachinery‘ | | | X .31{.., 41
. Transportation equipment | o .60 .73 «67 v’.94
Scientifi{c instruments ;31 24
Miscellaﬁéoua mahufacturing 1ndustrié; . 'v;49 | .47

Source: Tables VIII-XI, pp. 68-71.
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‘Quite interestingly, Virginia end North Carolina are in accord
on four industries rated above standaxrd. The fifth Virginia industry
with the high rating, chemicals, performed below standard in Rorth
Carolina. Virginia had six industries within the acceptable range while
North (_:aréiina had one. One uﬁustry. apparel, 1s fwﬁd_acceptable in
both states. Of the remaining five, three had fairly high ratings in
North Caroiiné (.58~.74) and two, transportation ’aqhimeht and leather,
rated below standard. The two regions are {n accord on the industries
rated below standard except for the deviations noted above.

~ The high dégtee of correlation obtained when applying none
subjective standards to the location quotiénl; support the assumption
that the difference in value of location factors for the two states must
be relatively small. Major differences would have resulted in a greater
degree of divergence from the established pattern.

| As noted earlier, the primary concern of this paper is with changes
in the lcéat:lon quotient through the twelve~year period, 1950-1962.
Tablas V and VI present the change in location quotient for thres periods
of four years, for the twelve years as a single period, and on an annual
basis. Table V is derived from Virginia data and Table VI from Rorth
Carolina data.

Data allow computation of change in location quotient for eighteen
Virginia industries and are presented in Table V. Fourteen of these
cover the twvelve~year period, 1950 to 1962. Availsble employment f£igures
allow a comparison for 1958 and 1962 on the remaining four industries.

Comparable data describing employment in North Carolina industries are

3
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TABLE 1V
LOCATION QUOTIERT FOR NORTH CAROLINA INDUSTRY GROUPS

1950 195 1958 1962

Food and kindred products ’ 41 .45 , 761 .65
Tobacco manufactures 1011 1050 10.90  12.13
Textile mill products 6.82  8.40  B.07  B.06
Apparel and velated products a1 .60 g8 L.10
Lumber and wood products | 1.9 1.88 1.84 | 1.68
Purniture and fixtures o 3.05  3.59 3.1 4.00
Paper and allied groeuccs‘ O N .74
Printing nnd‘ailigd industries .34 .33 34 .35
Chemicals and allied products | .55 .59 .51 .58
Petroleun, tubbctrﬁnd leather .10 «19
Stone, clay and glass products N 45 .51 | .58
Primary metal industries 07 .07 .07 06
Fabricated metal products .11 .15 24 .25
Honelectrical méchinery | | 26 .29
Electrical machinery | «58 «52
‘rranspcrtation eqﬁipment 07 .10
Instruﬁenta and miscellaneous manufacturing +10 | .19

Source: Tables VIII-XI, pp. 68-71.
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not as complete as Virginia data. Only twelve industries are described
by & complete set of data while employment data for three industrial
groups are available for 1958 and 1962.

Two Virginia 1ndua£riaa. tobacco and chemicals, show major declines
in their location quotient, The location quotient for tobacco manuface
tures was down 62 points for the twelveeyear period in spite of an upward
movement during 1950-54, Chemicals were down during each of the firat
two periods and were unchanged during the final period. The only Virginia
industry to show & major upward movement in location quotient was trange
rortation equipment. Annual changes in the remaining f£ifteen industries
averaged two points or less with tem increasing‘and five declining.

Referring to absolute figures, employment in Virginia's chemical
industry has increased from 1950 to 1962. The decrease in the location
quotient {s due to the sharp increase in United States employment for
this industry. In other words, while chemical employment in Virginia
increased, the‘increaae did not keep pace with national gains. In the
other two major moveﬁents noted above, tobacco and transportation equipe
ment, the absolute figures moved in the ssme direction as the location
quotient, National and Virginia employment in tobacco has declined since
1950 but Virginia's reduction has been relatively greater than the United
States reduction. The game holds true for transportation equipment
except the wmovement was in the oppqsite direction.

Changes in location quotient for North Carolina industries as
shown in Table VI reveal four groups with major increases and no induse~

tries with significant declines. In contrast to Virginia's decline of
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TABLE ¥V
CHANGE IN VIRGINIA'S LOCATION QUOTIENT

1950 to 195 to 1958 to 1950 to Annual
1954 1958 1962 1962 Average

Food and kindred products .13 26 -1l 26 .02
Tobacco manufactures 44 -.80 ‘v~;26 - -.gé.: -.05
Textile mill products | «08 06 .07 .07 .01
Apparel and related products.  =.06 . a8 .
'Lumber and wood products 00 =06 =10 -6 -0
Furniture audlfixturaa - 06 -.68 o 29 ..15 .0l
Paper and allied products <07 <06 =15 <28 -
Printing and allied industries | 07 “;OO | .04 . ;il R .01
Chemicals and allied products -.33 . *.73 ".00 | -i.O&li' -, 09
Petroleum and rubber | ' 418. ;IG'A o . 04
Leather | .13 00 =dl =26 .02
Stone, clay and glass products .08 .06 .08 20 .02
Primary metal industries .00 11 % .18 .01
Fabricated metal products 07 02 -.02 07 .01
Nonelectrical machinery | .05 ' | .ol
Blectrical machinery .10 .02
Transportation equipment .13 -, 06 27 .34 .03
Scientific instruments | ! -.07 -.02
Migcellaneous manufacturing industries .02 -, 01

Source: Iables VIII-XI, pp. 68-~71.
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- 62 points, North Carolina's tobacco location quotient gained 202 points,
Textile employment moved sharply higher during the first foursyear
period and then recorded slight declines in location quotient the last
eight years.

Apparel and furniture steadily forged ashead in each period, Of
the remaining 11 industries, eight had location quotients that were
slightly higher and three were slightly lower.

Absolute figures for categories showing major changea moved in
the same direction with‘ one exception. Total employment in North
carolﬁm's textile industry decl_ined twvo per cent from 1950 to 1962.

The increase of 124 pdints in the location quotient resulted from a
sharp decline in United States employment for the industry.

In surmary, location quotients for ten of the industries moved
in the same direction while five took divergent courses. Three of these,
paper, primary metals and electrical machinsry were not involved in
moves of major magnitudes. However, the tobacco and chemical industries
folloved sharply different paths in North Carolina and Virginia. The

reason for this difference will be examined later im this paper.

Changes in Virpinia, 1930-1962
Having presented data on changes in manufacturing employment and

changes in employment within industry groups, the next step i{s to look
at the influence of new manufacturing plants on employment. Figures
relating to these changes are presented in Table VII,

For the period 1950 to 1962, mamufacturing employment in Virginia

increased by 70,900 persons. New manufacturing operations established
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TABLE VI
CHANGE TN NORTH CAROLINA'S LOCATION QUOTIENT

1950 to 1956 to 1958 to 1950 to Annual
1954 1258 1962 1962 Average

Food and kindred rroducts % 16 o6 26 2
Tobacco mamufactures 39 40 123 202 .17
Textile miil products 1.\58 | -.33 -. 01 ‘1-.‘26 | 13
Apparei and related products | .19 | .18 - .32 69 . 06
Lumber énd wood producés | | .-.06 '~<m - 16 ~.26 - 02
Furniture and fixtures | .54 12 .29 .95 .08
Parer and allied products L N .03 .16 n
Printing and allied industries -, 01 .01 .01 .01 . 001
Chemicals and allied products . 0b - 08 .07 .03 “-.ec;z
Stone. clay and glass products .01 .c6 07 146 .ol
Primary metal industries | .00 .00 - 01 - 01 - 001
Pabricated métal products .04 .00 .01 .14 .01
Nonelectrical machinery .08 ;i}l
Electrical mac_hinery - 06 - (2
Transportation equipment .03 .0l

Source: Tables VIII-XI, pp. 68-71.
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in Virginia since 1950 employed 51,900 persons during 1962.3 These new
operations account for 73 per cent of the increase. | |

In terms of absolute figures, new £irms in the apparel and electrie
cal machinery field have made the major contribution to expanding the
| employment bage. Chemicals and food are important contributors but are
subgtantially below apparel and electrical machinery. On the other end
of the scale, tobacco, paper, petroleum, leather, and scientific instru=-
ments have made little contribution to employment through new Virginia
firms. '

Considering new employment relative to total employment in the
industry, electrical machinery and apparel again stand cut. The combined
categories of petroleum and yubber show gharp gains with the latter
apparently the major gainer. Industries in vhich new firms provide a
relative insignificant portion of total employméut gensrally coincides
with the absolute figures. The one exception, transportation equipment,
provided 1,000 jobs but this accounted for only 4 per cent of 1962 ampl_oy-
ment in this category. Overall, producing unite established during the
twelve-yasr period accounted for one of every six jobs existing in 1962,

An interesting coiollary of these statistics is the relative
impércance of plant sige. During tha period 1950 to 1962, 25 per cent
of the new Virginia plants employed 100 or more persons in 1962. Yet
this group of plants accounted for 82 per cent of the new manufacturing

employees. An even more dramatic result is obtained i{f plants employing

33ohn L. Knapp, "New Plants in Virginia," Virginia Economic Review,
XV, September, 1963), p. 5.
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TABLE VII

CHANGE IN EMPLOYMENT AND EMPLOYMENT IN NEW FIRMS
FOR VIRGINIA INDUSTRIES

Change in 19621 New Firms
Employment Employment as Per Cent
1950 to 1962 in New Firms of Total

Food and kindred products 11,2 4.3 13.3
Tobaceo manufactures -.6 .1 .7
Textile mill products -3.6 2.5 6.8
Apparel and related products 10.2 11.7 44,2
Iumber and wood products -7.2 1.5 6.8
Furniture and fixtures 4.2 | 2.6 13.7
faper and allied products 1.6 .6 5.2
Printing and allied industries 4.0 1.0 9.2
Chemicals and allied products 1.1 4.6 13.1
Petroleum ( .3 (
.7 46.7
Rubber and plastics ( 1.9 (
Leather -1.1 .3 5.8
Stone, clay and glass products 3.2 2.0 21.5
Primary metal industries. 3.6 o7 10.1
Fabricated metal products 3.2 2.8 29.8
Nonelectrical machinery 5.6 1.9 33.9
Electrical machinery 11,8 11.5 97.6
Transportation equipment 14.2 1.0 4.0
Scientific instruments 1.5 .2 13.3
Miscellaneous manufacturing industries 3.3 N 12.1
Total 70.9 51.9 17.8

1plants beginning operations since 1950.

Source: John L. Knapp, '"New Plants in Virginia," Virginia Economic Review, XV,
(September, 1963), pp. 1, 4 and 7.



more than 200 persons are considered. These account for only onee

eighth of the new operations but employ twoethirds of the newly created

jobs.a

41bid. p. 1.



CBAPTER IV
ARALYSIS OF CHANGE IN MANUFACTURING EMPLOYMENT

In the preceding chapter empirical data describing changes in
mamzfacct_xring employment and changes within industrial groups were
presented. The purpose of thig chapter is to analyze these data in
relation to the industrial development effort and relaté the conglu-.-

sions to location theory,

Manufacturing Employment and Develorment Effort

To measure quantitatively the results of government programs is
quite difﬁicuit. The difficulty of the task is compounded when the
attempt is made to measure results of programs that contain many intapnge
iblens. Such ig the case with industrial development,

Assuming the purpose of industrial development efforts is to
increase employment in manufacturing jobs, the change in the mumber of
manufacturing jobs within a region can be considered as a program measure~
ment device. However, it can be argued that absolute figures within a
region should change in relation t;o universe figures., For this reason
it is desirgble to exclude the influence of change in the universse and
thie has been done in Tables I and II.

Thess figures reveal that manufacturing m;iloyment in North Carolina
and Virginia has grown much more rapidly than has manufacturing employment
in the United States. In 1950 Virginiane constituted 1.51 per cent of

the employees of all manufacturing f£irms in the United States. Twelve
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years later this had growm to 1.73 per cent. Although of grester magnie
tude, figures for North Carolina show the same general trend.

Table II provides some insight into the twalvee-year period by
expressing in percentage form the change in the ratio over 5 four-year
period. North Carolina figures show a modest decline during the first
foureyear period, a sharp rebound during the second and a substantial
gain during the last period. Virginia figures were unchanged duting
the first period and marked up substantial gains during the second and
third. | | |

Relating these changes to the industrial development effort of
the two states, it must be temémbered that North Carolina's program was
considered to be on a higher level than Virginia's program for the entire
twelve=year period. Also, the magnitude of the North Carolina effort
was stepped up in 1936 through 1962.

What conclusions can be drawn from these data? First, the abso~
lute figures show manufacturing employment in North Carolins has grown
by about 110,000 jobs from 1950 to 1962. During the same time Virginia
manufacturing employment has grown by 62,000 jobs. If the industrial
development effort has a payoff in jobs it would be reasonable to expect
the results to be in rough proportion to the effort. While the effort
cannot be quantified, there is apparently some relationship between the
scale of the effort and the 1ncrea_aa in manufacturing jobs in Virginia
and North Carolina.

The second conclusion to be reached i{s based on the timing of

the industrial development effort. North Carolina's effort was on @
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higher level during the last half of the period. The greatest portion
of the gain in manufacturing employment for that state cama during the
last six years. Virginia's growth also came in the latter part of the
twalve~year period, but the difference in the first half and the second
half is not as significant as is tha case with North Carolina figures,
Since North Carolina's industrial development effort was at a higher
level during the second half, while Virginia's effort continued st a
relatively constant leval, these data tend fi:o suppoft the effectiveness

of industrial development programs from a timing astandpoint.

Income and Development Bffort

The analysis above is concerned with the relationship of manuface
turing employment and industrial development effort. Industrial
development programs have a second objective which should be considered
{n measuring the effectiveness of the program. This objective {s {ncreaase~
ing the income of the region and this is most effectively attained by
providing high income employment opportunities. If the greater part of
the increase in manufacturing employment is in high wage industries,
industrial development programs could be considered as effective faétuts
in industrial location decisions.

Earlier it was noted that Virginia tobacco and chemical industries
had registered major declines in location quotient. Chemicals are cone
sidered a high wage industry. If the criterion of program effectiveness
is increased income, this downward movement can be considered as being

in contrast to the industrial development objectives.
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The only Virginia industry to show a major upward movement in
location quotient was transportation equipment. This is likewise a
high wage industry. But the growth in this i{ndustry did not come from
new operations in the state. Table VII reveals only four por cent of
the increase cama in this form and the remaining 96 per cent was in the
form of expansion of employment in existing producing units. Virginia
data point to the conclusion that the industrial develo;mént‘p:ogram
has not been instrumental in upgrading the wage level of mahuﬂacturing
enmployees.

What has been the case in North Carolina? Four industry groups
were considered to have had major groqth in their location quotient.
These were tobacco, textile, apparel, and furniture, With the exception
of tobacco, the average wage in each of these i{s below the state average
for manufacturing employees. The experience in this region supports the
obgervations on changes in Virginia.

While this analysis has been concerned with growth in high wage
industries as a contribution to regional incoma, there is one considara-’
tion that sghould not be overlooked. The earnings of a person not
previously employed in a wage earning capacity represent a net addition
to area income. Such would be the case of the housewiie leaving the
duties of her home to work in an apparel industry. Although the wages
paid by this industry might be compaxativély low, all of the earnings
of the housewife would be considered additfonal income and thus contrie

bute significantly to the objective of increasing regional income,
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Changes by Industry Groups

Examining changes within industries and relating these changes
to the industrial develoyment effort, Table VI shows ralatively sube
stantial gains {n the locatfon quotient during 1950 to 1954 for North
Carolina baged tobacco, téxtﬂe, apparel and furniture. For the same
period, comparable Virginia figures showed gains in tobacco and trans-
portation equipment and a decline i{n chemicals. The most striking
contrast here is t:hk increase in textile and apparel in North Carolina
and the decrease in chemicals in Vixginia. |

The next time period to be coneidered is 1958 to 1962. During
this foureyear period North Carolina‘s industrial development effort was
{in full swing and Virginia's continued on a relativaely lower level. The
pignificant changes in the North Carolina location quot:iént were increases
in the tobacco, apparel and furniture industries. Comparable Virginia
figures show increases in apparel, furniture and trannporﬁation equipment
and a decline in tobaceo.

To narrow the industries under consideration tobacco and tyangpor=
tation equipment will be eliminated. Changes in employment and the |
consequent change in location quotient for these two industries within
the two states have 8 comaon feature that justifies this action.

Virtually all of Virginia's change in the transportation equipment industry
has been in existing plants and not in new plants influenced by the

development effort, Most of the tobacco employment gain in North Carolina
has been in one firm that apparently has a policy of placing all additional

producing units in North Carolina. 1In neither instance would it be
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reagonable to consider the develomment program as an influence in
employment growth.

What do these shifting figures reveal to assist in evaluating
industrial development programs? The textile growth in North Carolina
during 1950-1954 was apparently a carry over of the transfer of the
industry from New England to the South that had been interrupted by
World War II. So this gain would 1likely have come about on the basis
of competition foreing the move out of the high cost area into the
relative low cost southern area. This, i{n effect, was a case of follow-
the~leader to North Carolina, But apparel and furniture made substantial
gains during both periods in North Carolina and only during the later
periods in Virginia.

Both of these industries are labor intensive and have average
hourly wages below the average of all manufacturing industries. Therae
fore, low labor rates would be attractive. In addition, the apparel
{ndustry is highly mobila. The rawv materials for the apparels industry
is produced by textile industries and these are well established {n the
area. The lone disadvantage to an apparel producer in the South is |
transportation to market. But this has been overcome to some extent by
growth of the southern market and improvement im truck transportation
to the north which allows overnight delivery into New York.

So it would appear quite patural that apparel employment would
grow in North Carolina and V£rginia. The earlier growth in North Carolina
is hard to justify. It could not be explained by the wage differential

since as late as 1962 Virginia's average wage was only $.05 per hour
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than that paid i{n North Carolina. The proximity of a Virginia site to
nbrthatn markets will be consequent savings in freight cost and savings
rasulting from the time element would offset the North Carolina wage
advantage. Considering all factors, the conclusion is that the develope
ment program in North Carolina was effective in attracting apparel
operations to that state.

Can furniture growth, which has the same time and spatial change
as apparel, be explained on the same basis? It has much the same factor
cost pattern as the apparel industry and it would seem logical that its
earlier development in North Carolina can be attributed to the concerted
effort to encourage industrial growth.

Probably one of the most remarksble changes reflected by developing
location quotients for>the different time periode {s that of the chemical
industry in Virginia. During the first two periuds the quotient dropped
dragtically but from 1958 to 1962 steadied to reflect no change. The
question is, could this change be accounted for by the Virginia develop=
ment effort? |

The chemical industry is oxiented to the industrial market. .
Virtually all of its output is subjected to additional processing before
being consumed. It i{s capital intensive and the mobility of capital
removes any restriction on this account. Transportation ta.a major
factor in considering location.

Man-made fibers account for about twosthirds of Virginia's chemical
employment. The continued transfer of the textile industry from New

England to the South removed Virginia's locational advantage whereby
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Virginta producers were able to garve both markets. Growth in the fiber
tﬁduaery took place in the more southern states. Industrial and agrie-
cultural chemicalas did not grow in employment. Consequently, the
location quotient dropped while employment measured in absolute figures
remained relativgly unchanged. ' During the last foui'-year period, 1958«
1962, the quotient was unchanged due to a slowing of United States
growth in chemical employment and slight improvement in Virginia's
gmployment ricture.

The relative decline of this industry in Virginia likely would
have taken place without regard to the intensity of any effort to pro=-
mote its growth, The market it served had shifted its center southward
and mobility of capital gave the industry freedom to follow. The area
possessed no advantage to override the transportation factor.

Ixidustgz Cixangéa Related to Theory

In summarizing Chapter 1I the conclusion was reached that industry
would most often locate where the difference between cost and revenue
would be the great:e_s:. Do the data on Virginia location quotient pre-
sented 4{n Chapter III bear this out? |

Before examining this material, consideration should be giv&n a
basic problem involved in the data. As noted earlier the location
quotient was computed for industry groups, {.e., for the two digit
8.1.C. groups. This classification of industries does not necessarily
join together operations with common cost and revenue considerations,
For example, fabricated metal products include such diverse products as

fabricated structural metal producte and engraving services. Chemicals
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include industrial chemicals and pharmaceutical drugs. Any analysis
finvolving such broad definitions must be cushioned with mnny’renerva-
tions. | ’ | ,

The Virginia industry witﬁ the highest location quotienh is
tobacco manufactures. The relative importance baavdécliﬁnd eince 1950
because the reduction in the number of workers has been more markéd in
Virginia than in the United States. Thie decrease in number of)employaes
is the result of increased application of mechanization, 81ncq 1950 out=
put per employee increased by 47 per cent whiie overall production rose
by 25 per cent.

In its earlier years tobacco manufactu:e, especially cigarette
manufacture, was much more influenced by labor cost than £{s the current
casa. The availability of raw materials was enother factor explaining
the develnpmeﬁt of the industry in Virginia. The theories of industrial
location aupﬁor: the location of such a substantial part of the industry
in Virginia and the ssma theories explain the rise in dmportance of this
industxy in Kentucky.

The growth in population on the West Coast favors a more inland
location, Bhifts in consumer taste has allowed use of more Burley iype
tobacco in filter cigarettes. The center of production for this type of
tobaceo 18 in Kentucky. Taxes on this industry have been lower in
Kentucky than in Virginia and a labor cost differential of $.05 per hour
favors Kentucky over Virginia. This industry appears to hold little

potential as 8 producer of additional jobs for Virginians.
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Lumber and wood products, ralative té"nat:!.onal employment, ie an
inportant Virginia industry. A majority of these workers are {nvolved
in haervesting of timberestypically a low skill and low wage job, The
abundance of this type labor and growing reserves of this resource would
suggest the continuing importance of this industry. | Rowever, the sube
stitution of machinery for human labor has begun to take its toll in jobs
and £f it follows the lead of farming, it will meke further inroads.

This is a case of reducing cost with the hope of increasing profits.

Two industries that location theory would point to as potential
job grouwth industries are textiles and furniture. The rising cost of
labor in northern textile operations meke Virginia labor very attractive,
The availability of raw materials and a growing regional market in the
apparel industry would help to reduce cost by minimizing transportation
cost.,

The furniture industry is controlled by much the same factors.
Virginia production workers receive 22 per cent less hourly wage than the
national average. Local supplies of fabricated board and dimensional
stock are readily available. Transportation cost of the f£inished product
are a major factor and in the long run may inhibit growth similar t;: the
tobacco industry.

Location theory sustains further Virginia growth in textiles and
furniture. A Virginia locality with the particular factors vequired by
one of these would likely get a greater returxn on effort directed specifi-
cally to furniture or textiles than would be the case of a vague, geﬁéral

program.
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Another industry of growing local importance is apparel. This
industry s highly mobile and is dependent upon availability of low cost
labor and overnight transportation to marketplace. A large pool of low
cost labor is available in Virginia. Many producers have found house-
wives on farms anxious to supplement declining famﬂy incoma, This source
of labor is virtually untapped and growing with the decline of agricultural
income. Again, location theory pointe to this as a potentially fertile
field to till.

Other industry groups hold less promise £from sn aggregrative views
point. Most of these require a reasonably high skill level o§ labor.
Pools of this type of labor are not readily available in v:.rginiu. A
long ﬁerm effort in education, both vocational and social, will remedy
thie ahVokfﬂf:coming.‘

‘Some industries are so controlled by tranap}:rtatian cost as to be
dependent upon the development of a market within an area to justify a
production unit., With deference to the dangers of generalities, the
industrial group of stone, clay and glass would be an example of such an
industry. The cost of transporting the finished products and the wide
geographic distribution of raw materials limit production units to Q
relatively small market area,

‘i'hg iimitaticna of skilled labor supply and developed markets in
the immediate vicinity of the production unit suggest such industries are

not likely candidates for development groups.
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Sunmary

Measured from the standpoint of manufacturing employment, empirical
data tend to support industrial development programs as contributions to
the econﬁmic growth of an area. Growth for the Virginia-no:th Carolina
region since 1950 has largely been in low wage industries. Examination
of the changes in location quotient for industry groups located in Virginia
points out the dynamic nature of industrial locatimfz. Relating the theorj
of location to the controlling cost and demand factors suggest textiles,
furniture and apparel industries offer the most likely prospects for

further Virginia industrial growth.



CHAPTER V
SUMMARY AND CONCLUSIONS

This chapter will consist of a summary of the material presented
earlier. Conclustons relating to the original prcbiem and based on

this sumuarized material will then be drawn.

Summary,
The objective of this paper is to deteymine if theories of indus=-

trial location and empirical data describing changes in mﬁfactu::lng
eaployment might guggeat more efficient approaches in attracting industry
to a partic;zlar area. | |

The location of a factory in a community contributes materially
to its economic development, For this reason mumerous ageneies~-
govermmental, quasi-govermmental and profit motivated firmsee-are activately
engaged in programs to increase manufacturing employment within thefr
sphere of responsibility. Llimited resources and the compstitive nature of
the effort dictate the application of innovations in approaching the probleam.

Contemporary location theory has an evolutionary background ,refieet~
ing a changing economic enviromment. The earliest theorist were concerned |
with minimizing cost. The substitution of location factors in order to
gselaect the sgite of lmvmakt' production ,cost'.w'as" the objective.

Davelopment of the market ayst:eni dictated that revenue be cone
sidered in gite selection. Incation theory then became & problem of

substitution to £ind the optimum location considering both cost and demand,



The f£inal development has been the introduction of personal
factors into the theory. Personal considerations might influence the
cost and/or the demand siﬁa of the problem. To the extent that they
influence either of these, personal factors can be integrated into
theoratical economic concepts. When personal considerations are not
reflected in cost or demand, i.e., are not involved in the determination |
’bﬁ the firm's proﬂt, they lie outaide of the economic framework of a
capif&listic society. | |

One of the first steps in studying this problem is determining
how much i¢nfluence, 1f sny, industrial davélopment programe might have
in expanéing mfacturing employment. Comparative data for North
Carolina and Virginia for the time period 1950-1962 indicate some posi-
tive correlation exist between effort and manufacturing employment. When
data are exemined from the standpoint of growth in higher wage industries,
!:he‘ conclusion is reached that development programs are not 1ustmniepta1
in expansion of these industries.

In sumary, industrial development programs appeared to attain
their objective of ;axpanding employment opportunities in manufacturing but

the efforts wers most effective in low wage industries.

Conclusions

what approaches are suggested by location theory and empirical
data that might benefit development groups?

Since the objective of business in the capitalistic society is to
operate at & maximum profit, any successful industrial development program

will have to be oriented to this objective. The problem for those operating
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industrial development programs is to determine that industry, or thoae
industries, which will attain maximum benefit by location in their area.

This involves three staps. The first step is a complete inventory
of location factors. fhe vastness of the geographical area will deter=-
mine the precisensss with wvhich thia 1s to bs undertaken. It would be
reasonable to expect a commnity to obtain detail data on wages paid in
local industries. An agency working with an area as large as a state
would gather movre general informstion, such as average wages paid by
industry groups. In the case of transportation cost, a community should
be Jamiliar with rates on typical commodities to centers of population.

'~ The program for the larger geographic area would be concerned with
distances to potential markets.

The most important factors to be considered in the inventory
teking are related to markets for new industries. Certainly one of the
most attractive features of an area to a coﬁpany making a location decision
would be some locationdl advantage from the stahdpoint of proximity or
convenience to markets, |

This type of information is most difficult for the agency to
develop. In order to estimate with any degree of certainty the revﬁnue
to be expected from a factory at a given location it would be easentia;
to know the quantity of géods to be produced, the price at which they
will be sold and costs, including transportation cost, incidental to the
marketing procedure. This problem is comécundad by‘the multitude of

products produced within the broad industrial classifications.
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The prime function that the development agency can perform is
supplying information upon which 'tha business decision can be based.

It then develops that the agency that supplies the most useful informae
tion will receive the most consideration in area selection. While
datailed quéntiitcation of the demand factors might prove impractical
without an intimate knowledge of the individual firm, the scope and
potential of markets for certain general classifications of products
might prove feasible.

Ag an example, the market potential for air conditioners within
a8 radiua dictated by transportation coz‘et could be developed by relating
income growth to unit sales. Or, in a less sophisticated example, the
nead for support industries to serve existing industry might be apparent
to the local development agency. Such market information, whether
related to industrial or consumer markets, will prove helpful and, no
doubt, enhance consideration of that area as a potential location.

The second phase of applying location theory and empirical data
would be the selection of those i{ndustries that would profit most by
locating in the are&. This involves sn analysis of the cost and revenue
factors for many industries and the selection of those that appear to
£it bast the local conditions. In an area having en abundance of unskilled
perscns willing to work for low wages the development agency should cone
centrate on labor intensive industries. Should the area promise incoms
or population growth that would open new markets, industries producing a
product that requiros large travsportation cost would be loglcal candi-

dates for a new factory.
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After‘making an inventory of area location factors and selecting
those industries that would benefit most under local conditions, the
problem becomes one of communicating with individual £irms in the industry
group. This may be done through trade media advertising or personal con;
tact using letter or visit. The object of this connuniéation is to
ptdvide the businessman with infomcion 8o that he can consider the
potentialities of this location in his decision making.
| técauon theory rests on maximizing profits but in practical
application the decision to locate a plant i{s limited to those sites on
| which the decision maker has information. Therefora, a development
agency representing an area with particular advantages to certain indus~
tries must effectively convey this information to the decision maker.
| ‘8ince many areas offer prnctieally the same factors for considera-
tion, the sophistication with which the development agency approaches
the inventory function and the familiarity with industry problems exhibited
by the agency might well be key considerations of the decision maker.
These two points will add credence to the data developed by an obviously
biaged source. 1In order to better serve the interest of all concerned,
the devalopﬁent agency could assign personnel to specialize in working
with certain industries. Another contribution to the desirable sophisti-
cated image would be a strong resesarch staff,
Returning to the objective of this paper, what does location

theory and empirical datum offer to those responsible for area develop-

ment?
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An understanding of location theory, i.e., an understanding of
the objective of mnxiaiming profits through substitution of cost and
revenue factors, is essential for personnel working in this field. This
will involve crossematching Iocalvfactora required in an industrial
enterprise with the needs of a wide variety of possible industrial firms.
The ability or feasibility of quantifying these two sides of the question
are very doubtful.

While cost factors might be measured with some degree of success,
eittmatins revenue that can be generated by the area market would be
impossible without knowing precisely the product to be produced, the
gize of the producing unit, and the relation of this producing unit to
competitive and nonecompetitive units. Tharafora; location theory could
be considered a foundation upon which a development program could be
built but not a precise {mplement which could be used in the construction.

Bmpirical data are historical in nature. Using such data one may
point out what has taken place in the past and consequently can ba used
to select those industries that have grown and been profitable in the
past. By using the'loeation quotient industries can be selected for
wvhich a larger than proportionate share of employment is located in the
area under consideration. In effect, empirical data can be used to
salect those industries whose cost and demand factors have proven to
coincide with faectors suppltgd by the area. These data merely reflact
what has taken place in the past and do not nscessarily reflect the

current or future gituation,
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But an understanding of what has happened in the past, combined
with an understanding of why it happened, would give a development agency
a techniqua to select thogse industries that are likely to be successful
and to eliminate those that would likely prove unsuccessful.

This preliminary selection process will narrow the f£ield to
workable proportions. From here & complete inventory of cost and revenue
factors could be crosse-matched with industry needs to further pinpoint
the agency efforts,

At this point it is questionable as to whether quantification of
factors is £e§sib1e.f Even with detailed industry breakdowns the requiree
ments of individual firms within the imdustry will vary considerably.
Therefore, the application ;oﬁ 1@#@1 conditions to industry neads is
1ikely to be a subjective rather than an objective evaluatiom.

In conclusion, location theory and empirical data are tools,
albeit not precision implements, which can be used in constructing an

industrial development program.
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TABLE VIII

COMPUTATION OF 1950 LOCATION QUOTIENT FOR NORTH CAROLINA AND
VIRGINIA INDUSTRY GROUPS

Employment (000) Location Quotient (Columns 6 and 8)
U, 8. Virginia North Carolina Virginia North Carolina
) 3) [CY) (5) ® , @ @ ,
)/ (2) (5)/.015° (4)/(2) (5)/.027

Food and kindred products 1,790 2L.1 19.8 .012 .80 .0l1 © .41
Tobacco manufactures ‘ 103 14.3 .27.3. 143 9.50 274 10.11
Textile mill products 1,256 40.6 230.7 .037 2.48 . 184 6.82
Apparel and related products . 1,202 16.3 13.3 .016 1.06 -.011 41
Lumber and wood products 808 29.4 42,6 .036 2.40 .053 1.94
Furniture and fixtures 364 14.8 32.8 L041 2,73 . 090 3.05
Paper and allied products 485 10.0 : 8.0 .021 1.40 .016 .58
"Printing and allied industries 748 6.9 6.3 .009 . .60 ,008 .34
Chemicals and allied products 640 34,1 - 9.7 . 053 3.53 .015 .55
Petroleum and rubber . 529 .
Leather E 395 6.3 ‘ . 016 1.06
Stone, clay and glass products 547 6.1 6.8 .011 72 .012 A
Primary metal industries 1,247 3.3 2.4 .003 .20 . 002 : .07
Fabricated metal products. - : 982 6.2 2.8 . 006 .40 .003 .11
Nonelectrical machinery ) 1,210 ‘ 6.0 : _ .005 S ¢
Electricai machinery ] i » 991
Transporfatiou equipment ) 1,265 11.0 : .009 .60
Scientific instruments A 250
Miscellaneou; manufacturing industries 400
All.manufacturing . 15,241 229,5 418.3 . .015 1.00 .027 1.00

1Constants'used in computing location quotient in columns 6 and 8 are derived by dividing total manufactufing
employment in the state by total manufacturing employment in the United States,

Source: Column 2 - U. S, Department of Labor's Employment and Earning Statistics for the United States, 1909-62.
Columns 3 and 4 =~ U. S. Department of Labor's Employment and Earning Statistics for States and Areas, 1932-62.




69

TABLE IX

COMPUTATION OF 1954 LOCATION QUOTIENT FOR NORTH CAROLINA AND ~
VIRGINIA INDUSTRY GROUPS

Employment (000) Location Quotient (Columns 6 and 8)
U. S. Virginia North Carolina Virginia North Carolina
@) a) - ) (5) _ (6) ) 8)
(/@) (y/.o5l @y/@)  (5)/.0271
Food and kindred products ' 1,818 25.6 22.2 ..o 0,93 012 45
Tobacco manufactures 103 15.4 29.2 . 149 9.94 ,282 X 10.50
Textile mill products ‘ 1,042 37.8 - 225.7 .036 2.40 226 8.40
Apparel and related products 1,184 19.5 19.8 .015 1.00 .016 .60
Lumber and wood products 708 25.5 36.2 . 036 2,40 .051 1.88
Furnigure and fixtures » 342 13.5 33.1 . 040 2.67 .097 - 3.59
Paper and allied products 531 10.5 9.4 .020 1.33 .018 _ .67
Piinting and allied industries 814" 8.0 7.7 .010 e .67 .009 .33
Chemicals and allied products 753 36.5 ) 12.3 . 048 3.20 .016 .59
Petroleum and rubber 567 L2
Leather ; ‘ <373 5.3 o o1 .93
Stone; clay and glass products 553 ‘ 6.8 6.5 .012 .80 T.012 45
Primary metal industries 1,219 3.6 ‘ 2.3 ‘ . 003 .20 . 002 .07
Fabricated metal products 1,070 7.4; 4.5 .007 47 L0046 - .15
Nonelectrical machinery : . 1,418
Electrical machinery . L1%0
Transportation equipment 1,754 18.6¢ ) .011 .73
Scientific instruments . ; 321 1.8 . 006 40
Miscellaneous manufacturing industries - 391 ° . 3.0 . . . 008 .53
.'All manufacturing ) 16,314 . 247.0 436.8 .015 1.00 . 027 1.00

i
leonstants used in computing location quotient in' colums 6 and 8 are derived by dividing total manufacturing
employment in the state by total manufacturing employment in the United States.

Source: Column 2 - U, S, Depértment of Labor's Employmeht end Earning Statistics for the United States, 1909-62.
Columns 3 and 4 = U. S. Department of Labor's Employment and Earning Statistics for States and Areas, 1932-62,
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TABLE X

COMPUTATION OF 1958 LOCATION QUOTIENT FOR NORTH CAROLINA AND
VIRGINIA INDUSTRY GROUPS

Employment (000) Location Quotient (Columns 6 and 8)
- U, 8. Virginia North Carolina Virginia North Carolina
@) ®) @) ) ® | M ®
(3)/@2) (5)/.016° (4)/(2) (5)/.029
Food and kindred products : 1,773 33.8 31.5 .019 1.17 .018 .61
Tobacco menufactures © 94 14.2 30.4 .148 9.14 .322 10.90
Textile mill products 919 35.2 218.6 .038 2.34 .237 8.07
Apparel and felated products 1,172 21.5 27.1 .018 1.11 .023 .78
Lumber. and wood products 615 23.3 33.0 . . 038 2.34 . 054 1.84
Furniture and fixtures ’ 361‘ 15.2 39.4 . 042 2.59 .109 3.71
'Paper and allied prbducts . 564 11.1 12.0 . .020 1.27 .021 .71
 Printing and allied industries 873 9.3 8.7 .011 .67 .010 .34
Chemicals and allied products ‘ 7§4 32.0 11.9 . 040 2.47 .015 .51
" Petroleum and rubber 568 2.8 .005 .31
.Leather 359 5.5 ) .015 .93
Stone, clay and glass products 562 8.0 . 8.3 .014 .86 .015 .51
Primary metal industries 1,15 6.2 2.1 . 005 a1 002 .07
Fabricated metal products . 1,077 8.4 7.0 ‘ . 008 .49 .007 .24
Nonelectrical machinery . 1,362 3.7 9.7 .003 .19 .007 - .24
Electrical méchinery 1,249 5.8 20.8 005 .31 .017 - .58
Transportation equipment ) 1,607 16.9 3.6 .011 .67 .002 .07
Scientific {nstruments 324 1.6 .005 .31
.Miscellaneous manufacturing industries 373 3.3 .008 .49
All manufacturing . 15,945 257.8 . 469.6 .016 1.00 . 029 1.00

1Constants used in computing location quotient in columns 6 and 8 are derived by dividing total manufacturing
employment in the state by total manufacturing employment in the United States.

.Source: Column 2 - U. S, Department of Labor's Employment and Earning Statistics for the United States, 1909-62.
Columns 3 and 4 -~ U. S. Department of Labor's Employment and Earning Statistics for States and Areas, 1932-62.
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TABLE X1

COMPUTATION OF 1962 LOCATION QUOTIENT FOR NORTH CAROLINA AND
VIRGINIA INDUSTRY GROUPS

.

U, 8. Virginia North Caroclina Virginia North Carolina
@) 3) “) (5) (6) ) 8)
@)@y (y/.0t @@y (5)/. da1l
Food and kindred products 1,760 32.3 34,4 I . 018 1.06 . .020 .65
Tobacco maﬁufactures ‘ ' 91> 13.7 34.2 .151 8.88 .376 12,13
Textile mill products v 903 37.0 226.5 L041 2.41 | .250. 8.06
Apparel and related products . 1,267 26.5 43.6 .021 1.24 .034 1.10
~ Lumber and wood products o . 589 22.2 30.4 .038 - 2.24 .052 1.68‘
Furniture and fixtures ‘ 385 19.0 46.9 . 049 2.88 L 124 4.00
Paper and allied products 614  11.6 13.9 019 1,12 ,023 74
Printing and allied industries 925 10.9 10.3 .012 71 .011 .35
Chemicals and allied products j . 846 35.2 15.0 . 042 2,47 .018 .58
Petroleum and rubber 501 4,7 . .008 Ny
Leather | . 360 5.2 ) .04 .82
Stone, clay and glass products 594 9.3 10.8 . 016 94 .018 .58
Primary metal industries 1,166 6.9 2.7 . . 006 .35 .002 .06
Fabricated metal products ' 1,127 9.4 8.9 008 47 008 .25
Nonelectrical machinery 1,490 5.6 13.5 004 - 24 .009 _ .29
© Electrical machinery 1,579 1.8 2.9 007 41 ,016 .52
Transportation equipment. . 1,542 25.2 3.9 .016 .94 .003 .10
Scientific instruments 360 1.5 ’ . 004 24
Miscellaneous manufacturing industries 391 3.3 . 008 .47
' Ail manufacturing 16,859 291.3 527.6 017 1.00 .031 - 1.00

N

Leonstants used in computing location quotient in columns 6 and 8 are derived by dividing total manufacturing
employment in the state by total manufacturing employment in the United States.

Source: Column 2 - U. 8, Department of Labor's Employment and Earning Statistics for the United States, 1909-62,

Columns 3 and 4 - U. S, Department of Labor's Emp loyment and Earning Statistics for States and Areas, 1932-62.
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