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CHAPTER I

INTRODUCTION: PURPOSE AND OBJECTIVES

Problem Situation

The increased level of manufacturing activity in
rurall areas over the past twenty years is a reversal of the
previous trend of manufacturing firms to locate in metro-
politan areas. Metro areas have traditionally been considered
as least cost locations due to agglomeration economies,
availability of skilled labor pools, access to markets and
transportation, and a wide range of services. However,
diseconomies of locating in these large metro areas--such as
pollution, crime, and congestion--have given rise to
entrepreneurs' consideration of nonmetro areas as alternative
location sites. This is evidenced by the trend of manufactur-
ing employment growth during the 1960's, which showed United
States nonmetro manufacturing employment increase by 3.4
percent versus a metro gain over this same period of 1.7
percent.2

Manufacturing employment growth in South Dakota has
benefited from this trend, posting a 20 percent or 2,600
employee increase over the decade of the 1960's and a
substantial 49 percent increase from 1970 through 1977 (see
Table I-A). Over 70 percent of the increased manufacturing
employment from 1960 through 1977 occurred among those

industries producing durable goods. Figure 1 illustrates the




Table I-A. Employment by Major Sectors in South Dakota, 1960, 1970, 19771/,

1960 1970 1977
Employment & of Employment % of Employment & of ¢change gchange
Sector (1000) Total (1000) Total (1000) Total 1960-70 1970-77
Manufacturing 13.1 6.1 15:7 6.7 23.4 8.4 19.8 49.0
Durable Goods 3ie2 1.5 5:9 245 10.5 3.8 84.4 78.0
Non-durable Goods : *9.9 4.6 9.8 4.2 12:9 4.6 1.0 31.6
Non-Manufacturing 128.4 59.0 159.3 68.5 203.2 73.1 30.9 2746
Mining 2.4 1.1 2.2 1.0 2.6 .9 - 8.3 18.2
Contract Construction 11.4 5.2 7.4 3.2 12.4 4.5 -35.1 67.6
Transportation, .
Utilities 10.1 4.6 10.5 4.5 12.6 4.5 4.0 20.0
Wholesale & Retail
Trade 38.4 17:7 46.5 20.0 62.3 22.4 21.1 34.0
Finance, Ins.,

Real Estate 5.6 2.6 7.4 3.2 10.1 3.6 32.1 36.5
Services 21.5 9.9 32.0 13.8 46.6 16.8 48.8 45.6
Government 39.0 17.9 53.3 22.9 56.6 20.4 36.7 6.2

Total Non-ag Wage and

Salary Employment 141.5 65.1 175.0 15+2 226.6 81.6 23.:17 29.5
Agricultural Employment 76.0 34.9 57.17 24.8 51.2 18.4 -24.1 -11.3
Total Employmentg/ 217.5 100.0 232.7 100.0 277.8 100.0 7.0 19.4

Source: Jewel Husby, South Dakota Department of Labor, Research and Statistics Section, June 25, 1980,
unpublished data received in a letter to reseacher.

1/ rotals not all exact due to rounding.
2/ rotal employment is represented as the total of agricultural employment plus non-ag wage and salary

employment. Non-agricultural, self-employed and unpaid family workers, and domestic workers in private
households are not included in the total. N




Figure 1. Employment in Major Sectors of South Dakota Economy for 1960, 1970, and 1977.

Sector
Manufacturing 1960
1970
1977
Wholesale and
Retail Trade ; 1960
1970
1977
Services : 1960
1970
1977
Government 1960
1970
1977
Agriculture 1960
1970
1977

6 12 18 24 30 36 42 48 54 60 66 72 78 84

Employment (1,000)

Source: Jewel Husby, South Dakota Department of Labor, Research and
Statistics Section, June 25, 1980, unpublished data received
in a letter to researcher.
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growth of manufacturing employment in comparison to the
employment changes in the other major sectors of the South

Dakota economy. Manufacturing was the only sector of the

South Dakota economy which experienced employment growth at
a faster rate than the national average. This increase in
manufacturing employment has been needed to offset the de-
cline of agricultural employment during the decade. While
agriculture still accounted for nearly 25 percent of the
employment in South Dakota in 1970, the level of agricultural
employment has markedly declined in the past few decades.
From 1960 to 1977, agricultural employment in South Dakota
decreased 33 percent, from 76,000 to 51,200 employees.

This decline reflects the advance of mechanization
in agriculture, as labor-saving machinery eliminates the need
for much of the manual labor required in the past. Also,
agriculture is becoming more capital intensive, with a
greater need for efficient management. As more capital is
required, many smaller farm operators are being driven out of
business, with the'resﬁlfant trend towards fewer farms with
larger acreages. As Table I-B indicates, this trend toward
farm consolidation appears to be dissipating a bit. This may
be an indication that technological advance in agriculture
has nearly reached its bounds; thus, farm numbers, farm size,
and farm employment may stabilize somewhat near the present

levels. An expansion of the State's economic base is needed




Table I-B. Number of Farms and Average Farm Size in South Dakota for 1930, 1960,
1970-771/.

Average Size of
Year Number of Farms % Change Farms in Acres % Change

0l1d Definition

1930 : 83,200 439

1960 58,400 -29.8 781 77.9
1970 . 46,500 -20.4 978 252
1971 - 45,500 - 2.2 1,000 262
1972 44,500 - 2.2 1,022 2.2
1973 44,000 - 1.1 1,034 1.2
1974 43,500 - 1.1 : 1,046 1.2
New Definition

1975 43,500 0 1,045 0

1976 43,000 - 1.1 1,057 1.1
1977 42,500 - 1.2 1,069 1.1

Source: South Dakota Department of Labor, Research and Statistics Section, South Dakota
Annual Planning Report No. 9 (Aberdeen, South Dakota: May, 1979), p. 22.

1/ prior to August, 1975, the USDA defined a farm as a unit consisting of at least 10
acres and selling $50 worth of produce or, with lesser acreage, selling $250 worth
of produce. As of August, 1975, the new definition of a farm is any unit which
sells over $1,000 worth of produce, regardless of size.




to reduce the dependency of South Dakota's economy on the
fortunes of agriculture and to provide alternative employment
opportunities for displaced farm workeré. Increased levels
of manufacturing activity is an effective means of broaden-
ing the base of South Dakota's economy and providing much
needed employment opportunities.

These employment opportunities are needed to reverse
the trend of out-migration experienced in the 1960's and
1970's. As shown in Table'I—C, net out-migration amounted to
92,560 persons for the 1960's. This out-migration continued
at a reduced pace from 1970 to 1977, posting an out-migration
of 12,257 persons. (See Table I-D.) A closer examination
of the characteristics of the out-migrants from the 1960's
period reveals that population loss was particularly heavy
among the younger, more educated and trained persons who
would have reached 20 to 44 years of age in 1970. A net
loss of 52,536 persons, or 22 percent of persons in this age
group, occurred during the 60's. The mortality rate among
this age group is génerally considered quite low; therefore,
this loss accounts for approximately 56 percent of the total
out-migration for South Dakota in this period. A further
breakdown reveals that the rural portion of this age group
declined by a much more rapid 34 percent.

As out-migration of the younger segment of the

population continues, South Dakota is increasingly becoming




Table I-C. Out-migration from South Dakota 1960-1970.

1960 Census of Population 680,514
Natural Increase (Births-Deaths) + 78,303
1970 Population by Natural Increase 758,817
1970 Census of Population - 666,257
Net Out-migration , 92,560

Source: South Dakota Department of Labor, Research and
Statistics Section, South Dakota Annual Planning
Report No. 9 (Aberdeen, South Dakota: May, 1979),
P+ B

Table I-D. Out-migration from South Dakota 1970-1977.

1970 Census of Population 666,257
Natural Increase (Births-Deaths) + 34,000
1970 Population by Natural Increase 700,257
1977 Population - 688,000
Net Out-migration 12,2517

Source: U.S. Department of Commerce, Bureau of the Census,
"Current Population Reports", Population Estimates,
Series P-26, No. 78-41, June 1979, p. 3.




dominated by an elderly age structure. This is evidenced
by the fact that the over-75-years-of-age population'interval
increased by approximately 38 percent in South Dakota between

1960 and 1970.°3 These elderly people are generally immobile

in terms of relocating to new localities. Many retired
farmers move into the nearest town. As younger people leave
these towns, there is a heavier burden on those remaining to
support public services. Diseconomies of small scale
provision of public services become evident as less users

are available for such services as telephone, electricity,
and school bus service; with a resultant increase in cost per
user. This is especially burdensome on the elderly with
fixed incomes, as increased service costs take a greater
proportionate share of their income.

Another potential consequence of the exodus of the
young people from the state is declining primary and secondary
school enrollments, since those young families leaving the
state often have children of school age. As enrollments
drop, cost per pupii increases in order to maintain the same
level of educational services for the remaining students.
Out-migration is not only leaving a void in rural areas, but
is also contributing to the overcrowding of larger cities and
the resultant congestion costs. An expansion of manufacturing
employment in rural areas of South Dakota can assist in

reducing this out-migration and thereby retain more of the




younger segment of the population.

While South Dakota has much to offer in the way of
resources, both natural and human, planners must recognize
that there is a limited quantity of these resources at hand.
To efficiently utilize these resources, planners need to
concentrate on sound spatial organizations for future
economic activities, including manufacturing activity.
Economically sound location patterns should reflect spatial
variations in labor costs and availability, access to
transportation and raw materials, and differences in market
potentials of various areas. Consideration must also be
given to particular characteristics and requirements of
certain industries which may tend to limit their usefulness
in expanding South Dakota's economic base and employmernt
opportunities. An examination of recent industrial location
patterns in South Dakota with réspect to community and labor
shed characteristics of the communities in which industries
have located can be beneficial in projecting and planning
for expected manufactufiﬁg growth in the future. By
identifying factors found to be significant in industrial
location, state and local planners can more effectively
cohcentrate their efforts on improving those variables

within the community's control so as to attract more industry.
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Objectives

The general objectives of this study are two-fold:
(1) To explore how the extent and type of rural
industrialization being experienced in South

Dakota differs among types of communities

and local labor sheds.

(2) To draw policy and planning conclusions that
can be used by rural industrial development
entities at the community, district, and
state levels in South Dakoéa. i

To achieve these two general objectives, the following

specific study objectives will be pursued:

(1) To determine relationships between the magnitude
of manufacturing employment growth and various
community and local labor shed characteristics.

(2) To determine relationships between the type of
manufacturing growth and various community and
local labor shed characteristics.

£3) . To determiné those location factors which can be
affected by policies and programs of industrial
development entities at the community, district,
and state levels in South Dakota.

(4) To integrate those location factors found to be

significant into a viable development strategy.
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Study Procedures

A projection of future industrial location sites is
generally based on the assumption that entrepreneurs will
act rationally and choose that site which offers a high

probability of success. Certain factors relating to

transportation, labor force, education, and agglomeration
economies are hypothesized to be influential in determining
a firm's location. Although certain existing conditions,
such as energy costs, may dramatically change in the future,
most economic and social conditions can be expected to
remain fairly stable in the years immediately ahead. Thus,
analysis of the recent spatial distribution of manufacturing
activity can provide useful insights into probable location
trends in the future. Several statistical methods will be
utilized in this thesis to discern which factors have been
relevant in past locational decisions of manufacturing firms
in South Dakota.

Statistical analysis performed on the data in this
study was accomplishéd through the use of an IBM 370 J48
computer. The system of computer programs used was the
Statistical Package for the Social Sciences (SPSS).
Subprogram REGRESSION was used for the regression analysis.
This subprogram utilized a forward stepwise inclusion
procedure in which the order of inclusion of the independent

variables is determined by the respective contribution of
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each variable to explained variance.

Subprogram CROSSTABS was used in obtaining chi-square
statistics. These were utilized in determining whether a
systematic relationship exists between two variables.
Subprogram BREAKDOWN was used to obtain one-way analysis of
variance statistics, which were used to test whether the

means of subsamples into which the sample data are broken

are significantly different .from one another. 4

Multiple regression analysis was used to examine
relationships between a dependent variable and the values
taken by a set of explanatory or independent variables.

Two alternative dependent variables were uéed in this

study: 1) the ébsolute change in manufacturing employment,
and 2) the percentage change in manufacturing employment.
Manufacturing employment change was measured between the years
1971 and 1977.

The independent variables represent various socio-
economic characteristics of counties. The county was
chosen as the measurement unit for the regression analysis.
These independent, or explanatory, variables were
conceptualized as belonging within four broad categories of
locational inducement factors: 1) labor force availability,
2) economic structure and agglomeration factors, 3)
transportation access, and 4) educational facilities.

Regression models were developed for analysis of manufacturing
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employment growth for the entire State and for non-metro
areas of South Dakota, thus excluding Minnehaha and
Pennington counties from this latter analysis.

An analysis of variance procedure was utilized to

determine significant relationships among types of

transportation facilities used by industrial firms and the

frequency of such use by city size and type of industry.
Chi-square analysis was employed to test the effectiveness
of actions taken by local development corporations and
other community modifiable actions relating to site
availability and quality. Due to an insufficient number of
observations in many cases, the chi-square analysis was
often rendered statistically invalid. Although not always
statistically conclusive, various relationships among
community and industry types have been presented as part of a
broad descriptive analysis in order to provide a general
overview of Ehe present level and spatial distribution of
manufacturing activity in South Dakota.

Primary data for the analysis were obtained through
mail survey questionnaires. One guestionnaire was sent to a
sample5 of manufacturing firms® in the State; information
was’requested concerning factors influencing each firm's
location decision, water use, and transportation access and
utilization. Another questionnaire was sent to all local

development corporations in the State. This questionnaire
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was concerned with site availability, facilities made
available at such sites,.financial aid to firms, and each
local development corporation's perceived role in attracting
industry. Copies of these questionnaires and related
information are presented in Appendix B. Data for

other variables, primarily those included in the regression
analysis, were collected from several secondary sources

which are enumerated in Appendix C.
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NOTES

1 census reports classify cities with populations
of over 50,000 as metropolitan areas. For purposes of this
thesis, rural will denote those incorporated places with
fewer than 40,000 persons in 1970, which includes all of
South Dakota exclusive of Sioux Falls and Rapid City. The
terms rural and non-metropolitan will be used interchangeably
throughout.

2 Thomas L. Dobbs, Planning for Rural Industries -
Local Employment, Extension Circular 722, (Brookings: South
Dakota State University, Cooperative Extension Service,
1979), p. 3.

3 calculated with data from: Marvin P. Riley, Bruce
G. Breamer, and Eugene T. Butler, The Age and Sex Structure
of the Population of South Dakota, 1960 and 1970, Bulletin
599, (Brookings: South Dakota State University, Rural
Sociology Department, 1972), pp. 16-20.

h 4 Norman H. Nie, Statistical Package for the Social
Sciences, 2nd ed. (U.S.A.: McGraw-Hill, 1975), p. 259.

5 See Appendix A for sampling procedure.

® Unless otherwise noted, data referred to as from
the "Manufacturing Firm Survey" are from this sample of
manufacturing firms.
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CHAPTER II
REVIEW OF LITERATURE

A multitude of theories have resulted from the
extensive work which has been undertaken in the area of
industrial location and development. Exposition will be
limited here to those works which were instrumental in
developing present day location theory and those theories
thought to be particularly relevant to the development of
the South Dakota economy.

A review of literature pertaining to various factors
identified in these theories will be presented, with
particular emphasis placed on those factors relating to
manufacturing growth in rural areas. Several empirical
studies dealing with the locational determinants of
manufacturing activity will be examined in regard to their
study procedures and findings which may be applicable to

manufacturing growth in South Dakota.

Theories of Firm Location and Growth

Differences in employment and income levels of
various areas around the country illustrates the fact that
economic activity has a spatial dimension, i.e., certain
areas are found to be more desirable or profitable based on
some locational advantage. Thus, location decisions of

firms must take into account the heterogeneity of various
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areas with respect to access to raw materials, markets,
labor, and transportation facilites, among other cost
relevant variables.

Through the years, industrial location theories have

been developed which attempt to identify those factors

thought to be instrumental in determining industrial
location. Development of these theories has evolved along
two main lines of thought concerning regional development.
The neoclassical theories take a microeconomic approach in
which the comparative advantage of a region is exploited
to attain maximum profit. Price differentials among inputs
and outputs are also recognized as leading to substitution
among these factors. The second approach to area develop-
ment, encompassing income-employment growth theories,
stresses a macroeconomic view of development whereby
aggregate savings, investment, exports, and engineering
interdependencies assume a dominant role. This latter
approach is discussed in this chapter under the "export
base" heading.

Neoclassical Approach. Location theory based on the

neoclassical structure was primarily initiated by the works
of the German scholar, Johann Heinrich vdn Thunen. The
theory proposed by von Thunen in 1826 is principally related
to agricultural production, but it can also be adapted to

account for industrial location.
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Vén Thunen bases his theory on the existence of a
homogeneous land surface in which labor and capital are
assumed immobile and a central city is considered the
consumption center. Land use is determined by the distance
from this central market. The cost of goods in regions
outside the city is the city market price less the cost of
transportation from that region to the city. Therefore, the
type of production which takes place in areas surrounding
the city depends on the cost of transportation which a good

can bear.l

Production of a relatively high valued good will "
thus take place in a region distant from the consumption
center, since it can bear the high transport costs and still
earn a normal profit. The mqjor weakness of vdn Thunen's
theory is his assumption of a homogeneous land surface
surrounding a central market, thus ignoring spatial
differences in demand.

Nearly 100 years later, another German, Alfred Weber,
expanded on von Thunen's least—cost location theory. Once
again, transportation was deemed to be of primary importance;
however, labor and material costs were also recognized as
exerting an influence on the location process. With these
considerations in mind, ,Weber believed that industrial
location would take place at the source of raw materials,

at the point of consumption, or at some point in between. If

only transport costs are considered, a good which loses
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weight during processing will tend to cause the firm to
locate near the source of raw materials, whereas if it is a
weight gaining product, the firm will be market oriented.?

In arriving at these conclusions, Weber assumed that
raw materials are dispersed unequally and a number of
consumption centers are scattered about. Therefore, no
producer could obtain monopolistic advantages due to
location since numerous consumption centers imply perfect
competition and an unlimited market. The labor supply is
also assumed to be constant and unlimited at a certain wage
rate.?3

Labor is influential if the savings in labor costs
by moving to a different location are greater than the
increased transportation costs incurred by making such a
move. Another influence which may be felt in the absence of
transport or labor differences is agglomeration or
deglomeration effects. Agglomeration effects--such as
better service, nearness tp customers, and economies of
scale--will cause firms to centrally locate. Deglomerating
forces--such as high rent, congestion, crime, and pollution--
result in a dispersed pattern of industrial location. 4

The greatest criticism of Weber's theory is his
assumption of perfectly competitive markets. By not taking

demand considerations into account, each seller is faced

with the same demand curve and market price. This would
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allow the producer with the least-cost location to benefit
by selling more at the given market price and receiving
more profit per unit of sale at this price.5

If quantity demanded is allowed to vary with price,
then the greatest total consumption varies with each
different price, since the market area will change and
individual firm demands will change in different proportions.
Therefore, for each change in price, a new optimal firm
location is formed. This makes it impossible to find the
point of minimum cost as proposed by Weber, since "as soon
as the boundaries of the market area are changeable, the
average freight costs would be smallest if nothing were
sold beyond the location of the factory - indeed, if the
factory itself were finally to disappear!"6

Demand considerations were incorporated in Edgar
Hoover's concept of market areas. Hoover recognized that a
certain degree of market control can be gained if a firm
locates in an area where no other firm is present. The area
immediately surrounding this site is considered the market
area and will be under the firm's control if prices are kept
down to a level which assures a normal profit, thus keeping
rivals away.7

Hoover's basic approach followed the lines of Weber's

least-cost theory in that transportation and production costs

are considered as the primary determinants of plant location.
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Thus, the optimum location, assuming production costs are
constant, is where transport costs are minimized. 8

In a departure from the Weberian framework, Hoover
explores the impact of locational interdependence among
firms. Recognition is given to the agglomeration potential
of better transport services, a more flexible labor market,
improved fire and police protection, and more banking
facilities. Insurance, interest, and utility rates may also

be reduced by agglomeration.9

The inclusion of these
institutional factors stresses Hoover's concern with all
factors affecting plant location, versus Weber's concern with
only those factors affecting all industrial location.
Hoover's failure to explore locational
interdependencies in detail may be his greatest weakness.
In deriving his market and supply areas, he assumes the
location of the consumption and production points and
derives the market and supply areas from there. Hoover then
turns back to transportatiqnvand production costs to derive
the optimum location in a competitive framework. This does
not account for the effects of locational interdependencies
on the optimum plant location.10
Since Hoover, location theory has become pro-
gressively more concerned with demand and market areas. The

primary contribution to this school of thought came in 1940

when the German economist August LOsch advanced the first
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general location theory with demand as the major spatial
variable. Ldsch did not intend to explain industrial
location in the real world, for as he puts it: "The real
duty of the economist is not to explain our sorry reality,
but to improve it. The question of the best location is
far more dignified than determination of the actual one."11

In contrast to Weber's theory, which does not
consider demand as a spatial factor, LOsch goes to the
other extreme and does not consider spatial cost variations.
These cost variations are ignored by LOsch's assﬁmptions of
a homogeneous surface with evenly distributed materials and
population.

These assumptions, in addition to LOsch's
equilibrium conditions, imply equal costs for all firms in
the industry regardless of their location, identical market
"areas for all firms, constant freight rates, and that
identical f.o.b. factory prices will be charged by all
firms.1l2 Thus, the firms will be in a monopolistic
competition situation.

The market area of each firm will be identical under
these conditions. The optimal plant location will be
indeterminate, as identical profits will be realized by
locating at any point on the homogeneous surface. If costs
were allowed to fluctuate, a least-cost location could be

determined which would maximize profits. Another
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shortcoming of Losch's general location theory is the
failure to account for agglomeration economies which tend
to draw firms together, creating a distortion of the market
areas. Although there are many unrealistic assumptions
which detract from the usefulness of Ldsch's theory, its
significance in bringing demand considerations more fully
into the realm of location criteria should not be overlooked.
In an effort to integrate the least-cost and
locational interdependence approaches, Melvin Greenhut uses
the maximization of total profits as the objective of optimal
location. Greenhut's theory assumes that firms entering a
competitive industry will locate where demand can be met at
the least cost. This demand continually changes as more
firms enter the market and seek profit maximizing locations.
Demand per firm will decline until locational equilibrium
is reached, at which time: 1) marginal revenue equals
marginal cost, 2) average revenue (i.e. factory price) is
tangent to average cost, and 3) plants are dispersed in
such a way that relocation‘of any plant will result in
losses.13
Greenhut's theory is broader than LOsch's theory in
that.costs are allowed to vary and the entry of new firms
may influence costs. Greenhut also takes account of
agglomeration benefits; thus, firms do not need to be evenly

dispersed--as LOsch assumes. However, like LOsch,
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transportation costs are not considered in the optimal
solution to plant location.

Greenhut stressed personal factors in his
consideration of plant location determinants other than
profit maximization. Personal contact with the consumer is
desirable in some situations where a competitive advantage
may thereby be obtained. Psychic income is also considered
as a personal factor. These personal factors illustrate
a new line of thought in which total personal satisfaction
is maximized, rather than just profits.

Another neoclassical theory which has particular
relevance to South Dakota is the natural resource theory.
Quite simply, this theory advocates the utilization of a
region's resources whenever marginal returns exceed marginai
costs.l4 Due to South Dakota's abundance of natural
resources, there has been a proliferation of natural
resource based industries, predominantly relating to the
agricultural sector. These industries are generally
considered basic industfies, as their output is primarily
for export to markets outside the producing area.

The natural resource theory can be viewed as a link
between the neoclassical location theories and the
aforementioned income-employment growth theories. While the
natural resource theory is neoclassical in its emphasis on

profit, the means of acquiring this profit--namely, through
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exports of basic industry products--serves as the central
tenet of the export base theory.

Export Base Approach. According to the export base

theory, expansion of an area's "basic", or export,
activities will in turn lead to further expansion of other
aspects of the local economy. Essentially, by producing
goods for export outside the region, the exporting region
attracts income from outside the region. This raises per
capita income in the exporting region and generally
stimulates increased levels of spending, investment, and
employment in the exporting region via the multiplier
process. This, in turn, leads the way to the expansion of
non-basic industries, generally entailing expansion of the
service sector to accomodate the basic sector industries.

The forces involved with the export base theory are
instrumental in implementing the place prosperity approach
to development as advocated by Tweeten and Brinkman.15 This
development strategy is applicable to places such as South
Dakota which suffer fromroutmigration of young people as well
as underemployment and low levels of income and industry.
Local jobs are created as exports are promoted, leading to an
expansion of the local economy.

To promote the place prosperity approach, local
development entities can make community improvements such as

training of the local labor force, improving community
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services, granting tax and utility concessions, providing
industrial site facilities, and conducting surveys of the

16 These tasks are

labor skills and labor availability.
often initiated and organized by a local development
organization.

Applicability To South Dakota. As can be seen by

this brief exposition of several development and location
theories, there is no clear-cut concensus as to the
essential ingredients for stimulating economic activity in
general and manufacturing activity in particular. Certain
elements which are applicable to the problem situation at
hand must be drawn from various theories. :
Indeed, South Dakota's economy can be seen as
developing according to several lines of thought previously‘
mentioned. The past development of the South Dakota economy
can be viewed in the neoclassical framework which emphasizes
comparative advantage of regions. The comparative advantage
previously enjoyed by Soutthakota has been in the area of
natural resources. While this is still a major inducement
for continued economic expansion, the abundance of low-
skilled, cheap labor in rural communities is expected to
play a major role in attracting future industrial activity.
This low-cost labor supply has the potential, as
judged by recent experience, to attract labor intensive

industries which require few specialized skills. Assuming
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many of these industries to be export-oriented, there will
be additional capital entering the community. A portion of
this capital is in turn used for further community
investment. As more capital is accumulated, more capital

intensive industries may enter the community, thus raising

the wage level and income in the community. Thus, the
expansion of a community's basic or export industries, as
per the export base theory, leads to the improved economic
well-being of the community.

Many theories of industrial development and location
have been mentioned. No single theory can completely
exélain the development and location of economic activity;
however, the theories do provide a base from which future
theories and explanatory models can be constructed. Perhaps
this statement by August LOsch best summarizes the dilemma
of finding the optimum location: "There is no scientific
and unequivocal solution for the location of the individual
firm, but only a practical one: the test of trial and
error."17

Several factors have been identified which are
thought to have a bearing on the decision of where to locate
a manﬁfacturing plant. The following section presents a
review of several studies in which many of the aforementioned
location determinant factors have been analyzed for their

effectiveness in attracting manufacturing activity.
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Review Of Empirical Literature

Research concerning factors influencing the location
of manufacturing firms in nonmetropolitan areas became most
prevalent during the 1960s and 1970s. No clear-cut set of
factors has emerged from these various studies which can
explain past manufacturing growth or can be used to project
future manufacturing growth in every instance. However,
several factors, both within and beyond a community's
control, have been identified as exerting a locational
influence in most situations.

Most s%udies have identified those factors which are
largely beyond a community's control as being of primary
importance in firm location decisions. In a review of
several studies examining location factors for new industrial
plants, Tweeten and Brinkman conclude that the four major
factors most frequently cited as affecting the location of
new industrial plants are considered to be markets, labor,
raw materials, and transportation.18

However, these fécﬁofs are recognized by Tweeten and
Brinkman as being of primary importance in determining the
general area of a plant location. Once the firm's require-
menté concerning these general factors are met, certain
community modifiable factors may be instrumental in attract-
ing a firm to a particular community. This is evidenced by

Brinkman's findings from a 1973 survey of managers of small
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firms (generally 25 to 100 employees) in Kansas. More than
half the managers rated community modifiable factors as
being very important in the selection of the final location
site. The three most influential factors identified as
being within a community's control included site related
facilities, financial assistance, and the community attitude
toward industrialization.1?

A geographical hierarchical location search procedure
utilized in selecting plant location sites was recognized
in a study conducted by Wise, Fuller, and Goode.20
Interviews with managers of selected manufacturing firms in
a nine-county area surrounding Pittsburgh revealed that the
importance of various location factors differ according to
whether the general region, the area, or the specific site
for the plant location is being considered.

Market oriented factors were most commonly cited as
influencing the selection of the general region. When
considering which area within the region to locate in, the
factors relating to raw materials, labor, sales, and
business contacts came into play. Factors within the
community's control were most frequently mentioned as
influencing the decision of the specific site within the
area. These factors concern facilities available at the

site, community facilities and taxes, availability of

buildings and real estate at reasonable prices, the water
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and sewer system, and the community attitude toward

industrial growth.21
This multi-stage location decision process has also

been recognized by several other researchers. Dennis K.

Smith noted that certain basic requirements are needed by

particular types of industries. A region must fulfill these

basic requirements before that type of industry will consider

locating there. Thus, community officials must first assess

which industries can profitably locate within the region

and then concentrate on improving those specific community

attributes which may influence firms from these industries

to locate in their community rather than in another

community within the region.22
McMillan also noted that certain prerequisite factors--

such as labor, markets, transportation, and raw materials--

are essential for nearly all industry. Since these factors

are largely beyond a community's control, McMillan believes

that, rather than speculating‘on excessive services and

facilities for a particular firm, a community's best policy

for promotion of industrial activity is to follow "a

continuous and sound program of financial control, orderly

and cdntinuous planning, and the maintenance of a

constructive, broad based, community attitude which

encompasses the entire scope of good business climate.“23
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A study conducted by Dorf and Emerson isolated
differences among nonmetropolitan communities with
populations of over 2,500 and less than 50,000 and analyzed
whether variations in manufacturing plant location or
expansion were related to these differences. The study
area included the West North Central region of the U.S.
(Minnesota, Kansas, Iowa, Missouri, Nebraska, North Dakota,
and South Dakota). Analysis was restricted to plants with
over 100 employees located in communities selected by a
25 percent stratified random sampling of communities from
the aforementioned population interval. Factor analysis
was used  to distinguish differences in characteristics
among communities and regression analysis was employed to
analyze variations in manufacturing activity among the
various community types over the 1960 to 1970 study period.24

Of the sixteen variables being examined, the three
main determinants of plant location, all beyond community
control, were found to be cqmmunity size, distance from urban
areas, and stability of‘the labor force. A low property tax
rate and a good housing supply were the only community
modifiable variables which were of moderate significance.25
Dorf and Emerson's analysis concerned only those firms with
over 100 employees. |Hence, appligability of their findings
to the present study of manufacturing activity in South

Dakota is of limited value, since the majority of firms in
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nonmetropolitan South Dakota employ fewer than 100 persons.
Regression analysis was also used by Weaver and
McMillan to examine the change in manufacturing employment
in Wisconsin cities of between 2,500 and 10,000 persons for
the period 1960 to 1970. The independent variables under
consideration were designated as state variables (those
variables beyond a community's control) and policy variables
(those variables within a community's control). Several
interaction variables were also entered into the equations
to account for nonlinear relationships or interaction among
the independent variables. 26
The results of Weaver and McMillan's analysis
indicated that the community modifiable variables are
significant in explaining the percent change in manufacturiﬁg
employment. Provision of building assistance to firms proved
to be significant at the 1 percent level, while taxes and
the fire insurance grade of the community showed significance
at the 5 percent level. None of the state variables
representing market, trahsportation, or labor force proved
to be significant at the 5 percent level.27
The fire insurance grade was taken to be a proxy for
the quality of public services in the Weaver-McMillan study.
Thus, provision of adequate community services and building
assistance is viewed as being instrumental in promoting

manufacturing employment growth. The fire protection
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rating and related site quality factors were also found to
be significant plant location determinants in a study of
565 nonmetropolitan communities in Kentuckyvand Tennessee
conducted by Smith, Deaton, and Kelch. Other factors
within a community's control which were found in that study
to be significant at the 5 percent level include site
ownership by a public body, educational expenditures per
pupil, and the availability of industrial revenue bond
financing.28

The regression results of Smith, Deaton, and Kelch's
model also indicated that interstate access within the
county and. the presence of a four year college or university,
factors which are both largely beyond community control,
were significant at the 5 percent level. Labor availability
and community population did not have significant impacts on
the location of plants in communities. The authors concluded
that appropriate community action can greatly enhance a
nonmetro community's potential for attracting new
manufacturing firms.

In contrast to these findings, a study by Oehrtman,
Doeksen, and Childs found that variables representing
commﬁnity characteristics, as well as industrial inducement
options such as tax incentives and loans, were inconsequential
in generating increased manufacturing employment in Oklahoma

over the period 1963 to 1971. A linear multiple regression
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equation was derived for each of the seven community size
intervals studied as well as for each of the eight two-digit
SIC codes under consideration.

The type of industry proved to be the most prominent

factor associated with manufacturing employment change by
city size in the Oklahoma study. Employment change in those
communities of under 15,000 population was found to be most
heavily concentrated among the producers of textile mill
products (SIC = 22), apparel and related products (SIC = 23),
furniture and fixtures (SIC = 25), and primary metals
(SIC = 33). Market, labor, and transportation variables were
generally found to be‘insignificant in explaining
manufacturing employment change by industry type or city size.

Several past studies dealing with fiscal incentives
as locational inducements have been reviewed by Cornia,
Testa, and Stocker in an attempt to determine the impact of
these incentives. It was recognized that nonfiscal factors
generally predominate in the location decision, especially
for the selection of the region and the general areas within
the region. Fiscal factors may become more influential when
deciding on a final site within an area.30

Overall, Cornia, Testa, and Stocker conclude that
"the overwhelming consensus is that tax and fiscal concessions
rarely have much effect on interstate or interregional

choices of industrial location." However, it was noted that

ir
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if marked variations exist between the tax burdens of
adjacent states, differences may be apparent in the location
of industrial activity.31
This thesis was further advanced by Dahl in a
comparison of tax rates and business activity in Minnesota

32 Dahl noted that state and

versus its neighboring states.
local taxes paid per $1,000 of personal income received in-
creased by only 3 percent between 1962 and 1969 in Minnesota,
while in neighboring states the increase ranged from 13 to

30 percent. Over this same period of time, the growth in
manufacturing employment was faster in those Minnesota
counties adjacent to neighboring states than in the counties
of neighboring states adjacent to Minnesota's borders.

In comparison, from 1969 to 1976, state and local
taxes paid per $1,000 of peisonal income received increased
by 18 percent in Minnesota while neighboring states' tax
efforts all decreased; the decreases ranging from - 1
percent to -8 percent. Manufacturing employment growth over
this period experiencedra 32 percent increase in the counties
bordering Minnesota, while Minnesota's border county
manufacturing employment actually decreased by 3 percent.33
Altheugh this variation in the tax levels between Minnesota
and its neighboring states is not the sole cause of the
marked decline in manufacturing employment of Minnesota

border counties, this evidence does lend support to the
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contention that taxes are influential in a firm's location
decision when choosing between adjacent states with
differing tax rates.

The role of local development corporations (LDCs)

in community development was explored in a study of North

Dakota LDCs by Schaff. Interviews were conducted with
officials of four effective LDCs from each community size
interval of 1) less than 1,000, 2) between 1,000 and 2,500,
and 3) more than 2,500 persons. It was found that the LDCs
from the larger cities tended to attract more industry, and
hence more jobs, than the LDCs of the smaller communities,
which tended to concentrate more on general community
development--with the retail and service sectors receiving
more attention than manufacturing.34

A central concern noted by officials of the LDCs in
all city sizes was in regard to the lack of capital to
effectively carry out industrialization programs. This was
especially prevalent among the LDCs of smaller cities, where
funds were often lacking tb aevelop industrial sites.3?

This question of adequate financing to promote
industrial development was addressed by Bornitz in a study
of fﬁnds available for industrial development in South Dakota.
Based upon past levels of capital investment in industrial

development within the state and projections of future needs

for such development, Bornitz concluded that "a sufficient
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amount of investment capital is generated in South Dakota to
finance a sustainable rate of industrial development."36
In a related study, Tauer noted that:
Financial restrictions are not hindering
industrial development efforts that are
directed at attracting large, well
established firms to locate a plant or
expand in South Dakota. But, development
efforts aimed at the smaller, younger
firms are hindered since these firms are
experiencing difficulties obtaining funds. 37
Another portion of Tauer's study dealt with the
factors affecting industrial location in South Dakota. Based
upon the responses to a mail survey of all manufacturing and
processing firms in the state, the home community of the
owner was clearly the dominant location factor. Other
important factors cited were the availability of abundant,
cheap labor, closeness to markets, availability of raw
materials, and good transportation.38
Many ideas and factors concerning the location of
industrial activity and the resultant employment potential
of these industries have been identified from the various
theories and studies reviewed in this chapter. Selected
studies which are particularly relevant for establishing

the methods and variables to be utilized in the present

study are further delineated in the following chapter.
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CHAPTER III

FRAMEWORK OF ANALYSIS

Use of Principal Studies

Hypothesized relationships examined in this study are
presented in this chapter. Reéognition is made of statistical
techniques and variables found in works reviewed in the
preceding chapter which were used to develop methods and
variables utilized in this study.

The‘study conducted by Weaver and McMillan was quite
similar to the present study in that regression analysis
was used to identify factors associated with manufacturing

employment change in small Wisconsin communities.t

Several
of the independent variables examined by Weaver and McMillan
were also included in the present study. The concept of a
location index, which measures a community's proximity to
larger population centers, was adapted to reflect the smaller
size population centers in South Dakota as well as the
greater distance between these centers in South Dakota.2
Other variables in Weaver and McMillan's study which
were adapted for inclusion in the present study include the
percent of the civilian labor force employed in manufacturing
in the base year, the tax level of each county, and the fire

insurance rating of the largest city in each county. Weaver

and McMillan believed the unemployment rate represents the
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economic well-being of an area, whereas the total family
income was hypothesized to represent the size of the local
economy. The present study used the county unemployment rate
and the county per capita income variables as measures of the
general economic condition in each county. County size (in
terms of labor availability) was represented by the absolute
population of each county.3

Transportation factors were represented in the
regression analysis of the present study by dummy variables
denoting interstate access either within a county or within
an adjacent county. This is an extension of the interstate
access variable incorporated in the study performed by
Smith, Deaton and Kelch, in which only interstate access
within the county was considered.?

Smith, Deaton, and Kelch also recognized other
variables in their regression analysis which are similar to
those in the present study; these include the fire
protection rating, base year population, and the presence
of a four year college or university. Other variables
dealing with site quality, site ownership, and the
availability of bond financing were included in their

5 These latter three variables were

regression analysis.
analyzed in the present study by means of general

descriptive analysis.

Regression analysis was also used to explore the
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growth of manufacturing activity in a study by Oehrtman,
Doekson, and Childs® and in another by Dorf and Emerson.7
Like the analysis of local development corporation

(LDC) activities conducted by Schaff, the present study
examines the various activities of LDCs according to the size
of city in which they are located and according to their
profit-nonprofit status. Site-related characteristics,
financing activities, and LDCs' perceived roles in industrial
development were explored in both Schaff's study and the

preseﬁt study.8

Hypothesized Relationships

The general hypothesis of this study is that the
degree and type of industrialization in a community is
directly attributable to community and labor shed
characteristics. As mentioned in Chapter I, these community
and labor shed characteristics can be thought of as falling
within four categories of locational inducement factors.
Specific hypotheses dealing with each variable within these
categories are presented in the following chapter, where each
variable is explained. Attention is given here to the four
broad classifications of locational inducement factors, as
well as éommunity actions relating to site facilities and

financing.
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Labor Force

It is hypothesized that the existence of an ample

supply of cheap labor will favorably affect manufacturing

employment growth in the State. As manufacturing firms often
must train their employees anyway, the low skill level of
much of South Dakota's work force may not be a detriment--
and may in fact be a boon--to expanding manufacturing
activity, since low skills generally imply low wages, which
in turn attract manufacturing. This relationship can be
expected to exist primarily for labor intensive manufacturing

firms with relatively low technology production processes.

Agglomeration

A sizeable population base and agglomeration factors

are also expected to aid a community's industrialization
potential. Agglomeration economies of scale can be realized
in the provision of services to several manufacturing firms
in the same locale. A large population base can be viewed
as both a potential labor supply and a potential market for

a firm's goods.

Transportation

Access to adequate transporatation, in order that raw

materials can be received and output can be distributed
relatively cheaply, is hypothesized to assist a community's

industrialization efforts. The availability of alternative
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forms of transportation--such as truck, rail, and air--and
access to an interstate highway are expected to enhance

manufacturing activity in a community.

Educational Facilities

The existence of post-secondary educational facilities

in a county is also hypothesizea to promote increased
manufacturing employment growth. ‘As graduates of these
facilities are retained in the community, the work skills
available in_the labor pool of a community with a post-
secondary facility will be of a more diverse, higher quality
nature. This may in turn lead to the attraction of
industries requiring a more skilled labor pool. Management
rersonnel are also more easily drawn to these éommunities,
since they will have post-secondary educational facilities at
hand for their children and since cultural amenities are more

readily available for their personal énjoyment.

Other Factors

There are also other factors not neatly included in
these categories which will be examined in this study. These
deal with actions which can be encouraged by individual
communities or promotional organizations within communities,
such as local development corporations, in attempts to
enhance their industrialization potential. Local action

such as making industrial sites available, providing
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facilities at these sites, and providing financing assistance
to firms are believed to be important attractions to

industry.

Quantitative Methods

The hypothesized relationships mentioned above will
be more fully developed in the following chapters. The
remaining portion of this chapter identifies the statistical
techniques used to test these hypotheses and the data
utilized in these tests.

A fofward stepWise regression procedure was utilized
in examining the relationships between the change in
manufacturing employment and variables representing labor,
agglomeration, transportation, and educational factors.
Secondary sources were used for data concerning these
socioeconomic characteristics of South Dakota counties.

The existence of an adequate labor supply to support
increased manufacturing employment growth was measured by
several alternative variables. Unemployment, underemployment,
labor force participation (both female and total), and age

structure variables were used in assessing the labor force

characteristics of counties.

A second group of variables entering the regression
analysis concern the impact of agglomeration factors on
manufacturing employment growth. Variables representing

the agglomeration potential of a county include persons per
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square mile, location index, prior industrialization, and
population. Relatéd to the agglomeration potential of a
county is its general economic structure, which is
represented in this study by the percent of persons below
the poverty level and by the per capita income in counties.

Access to an interstate highway, either within the
county or within an adjacent county, was used to represent
one aspect of transportation availability. This was
entered into the regression analysis in a dummy variable
format. Analysis of variance and general descriptive
analysis were utilized to examine differences among firms
from communities of Various.sizes and among firms of
selected Standard Industrial Classification (SIC) code
categories as to their use of truck, rail, and air
transportation facilities. Necessary data were gathered
through the use of mail survey questionnaires sent to
selected new manufacturing firms.

The educational variables included in the regression
analysis concerned the availability of a four year college
or university and of a post-secondary vocational education
facility in the county. As in the case of the interstate
access variable, the availability of post-secondary
educational facilities was represented by dummy variables.

The other two variables included in the regression

¢

analysis were the fire insurance rating of the largest city
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in the county and the tax level of the county. As with the
other variables included in the regression analysis, these
variables were also measured with secondary data.

Where sufficient numbers of observations allowed
valid statistical tests, chi-square tests were used to
discern differences among activities of LDCs according to
the city size which the LDC was located in and the profit-
nonprofit status of the LDC. Data for this analysis were
obtained through mail survey questionnaires sent to all
local develbpment cor?orations in the State. Information
was requested concerning site provision and ownership, site
facilities, financial assistance to firms, and each LDC's
perceived roles in industrial development. A general
description of the findings from this survey is provided
where insufficient observations precluded valid statistical
tests.

The mail survey questionnaires sent to the manufactur-
ing firms called for information concerning facilities
available at the industrial site, the influence of an LDC
on the firm's location decision, the type of building first

used by the firm, and the type of financing used by the firm

for this building and adjacent industrial land. This
information was analyzed according to the size of city which
the firm located in and the two-digit SIC code category

of the firm. Insufficient observations existed to conduct
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statistically valid tests; tpus, a general déscriptive
approach was used.

The factors examined in this study can be thought of
as being either beyond a community's control or within a
community's control. The variables included in the
regression analysis, with the exception of the fire
insurance rating and the tax variables, are generally
considered to be beyond a community's control. The factors
concerning site related activities, financial assistance
to firms, general LDC activities, and the aforementioned fire
insurance rating and tax variables are considered to be
within a community's control.

The regression models and all the variables analyzed
in it are found in Chapter IV. Regression results concerning
factors beyond a community's control are discussed in more
detail in Chapter V. Analyses of community modifiable
factors, including regression results concerning the fire

insurance rating and tax variables, are reviewed in Chapter

VI.
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CHAPTER IV

INTRODUCTION TO REGRESSION MODEL AND VARIABLES

Introduction and Description of Past Location
Trends for Manufacturing Activity

A general overview of the structure of manufacturing
activity in South Dakota will be presented in this chapter
to acquaint the reader with location fa;tors which appear to
have been influential in the recent past.

As mentioned in Chapter I, manufacturing employment
provided 2,600 new jobs in South Dakota during the 1960's.
This represents nearly a 20 percent increase over the decade,
ag—compared with a national growth rate of 15 percent for
the same period. Table IV-A illustrates that manufacturing
employment in South Dakota tends to be concentrated in the
larger cities of the state. 1In terms of the number of new
firms which responded to the‘mail survey, the smaller towns
have fared rather well. However, as the average monthly
employment per firm figures indicate, the new firms locating
in the smaller communities of less than 1,000 persons tend
to have fewer employees per firm than firms from the larger
city size intervals.

As shown in the table, 64 percent of the incorporated
places in South Dakota have a population of less than 500,

accounting for 13 percent of the population in incorporated

places of less than 30,000 persons. However, only 6 percent




Table IV-A. Monfhly Manufacturing Employment in 1978 and Other City Characteristics
by City Size Intervals (exclusive of Sioux Falls and Rapid City).

City Characteristics

City Size Total Monthly** Average Monthly**

Intervals Towns* Population* New Firms** Manufacturing Manufacturing Em-
(population) (1970) (1970) (1970~77) Employment—1978l/ ploymigssgir Firm-
No. % No. % No. % No. 3 No.
1 = <499 195 64 37,785 13 21 17 290 6 14
2 = 500-999 56 18 41,139 14 17 13 431 9 25
3 =1,000~-2,499 33 11 50,374 17 25 20 1,263 25 51
4 = 2,500-4,999 11 4 41,256 14 10, - "m8 367 7 37
5 =5,000-9,999 4 1 30,562 10 8 6 294 6 d 37
6 = 10,000-30,000 &6 2 93,224 32 46 36 2,371 47 52
Totals 305 100 294,340 100 127 100 5,016 100 40

Sources: *Riley, Marvin P. and Robert T. Wagner, Reference Tables: Population Change of
Counties and Incorporated Places in South Dakota, 1950-1970, Bulletin 586,
(Brookings, South Dakota: South Dakota State University, Rural Sociology
Department, 1971), pp. 21-29.

**Manufacturing Firm Survey

1/ seasonal variations in manufacturing employment occur among some manufacturing firms.
This figure takes these seasonal fluctuations into account; thus, it is actually the
average total monthly manufacturing employment in 1978 for each city size interval. 5

2/ This figure is the total monthly manufacturing employment in 1978 divided by the
number of new firms in each respective city size interval.
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of the average monthly manufacturing employment from those
new firms surveyed took place in this size of community. At
the other extreme, 47 percent of the average monthly
manufacturing employment from the survey is found within
communities in the 10,000-30,000 population interval, which
comprises only 2 percent of the towns in South Dakota and
accounts for 32 percent of the population in incorporated
places of less than 30,000 persons.

In a study by Tauer, manufacturing firms were surveyed
and asked why their particular locations were chosen. Of
the firms which located in South Dakota between 1969 and
1974, the most important location factor was that the city
was the home community of the owner. This was especially
true for those firms employing fewer than 25 persons. Firms
with larger employment rolls rated access to markets and
labor as being most significant; they also indicated that
nearness to raw materiais and favorable tax policies were

influential.

In terms of city size, those firms studied by Tauer
which located in the small cities cited low labor costs and
access to raw materials as being important, whereas firms
locating in larger cities rated abundant labor and market
access as being influential.

As Table IV-B indicates, food and kindred product

firms [Standard Industrial Classification (s1c=20)] .
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Table IV-B. Percentage of Totals, Selected Manufacturing

Statistics for South Dakota: 1958, 1963, 1967,
1972.
1958 1963 1967 1972
% 3 % 3
FOOD AND KINDRED PRODUCTS
Number of Establishments 36 28 25 21
All Employees 64 60 50 42
Payroll 67 65 56 49
Value Added 71 68 55 45
PRINTING AND PUBLISHING
Number of Establishments 29 29 29 28
All Employees 12 12 10 9
Payroll 11 10 9 8
Value Added 9 9 9 8
LUMBER AND WOOD
Number of Establishments 10 9 9 9
All Employees 8 S 6 9
Payroll 6 E 5 8
Value Added 4 3 4 8
STONE, CLAY AND GLASS PRODUCTS
Number of Establishments 8 12 11 11
All Employees 5 6 5 5
Payroll 4 5 5 5
Value Added 4 5 5 4
PERCENTAGE IN FOUR MAJOR CATEGORIES
Number of Establishments 83 78 74 69
All Employees 89 83 71 65
Payroll 88 84 15 70
© Value Added 88 85 73 65
PERCENTAGE IN ALL OTHER CATEGORIES
Number of Establishments 17 22 26 31
All Employees 11 17 29 35
Payroll 12 16 25 30
Value Added 12 15 27 35
Source: Pat Bowar, Manufacturing in South Dakota: 1958-1972,
Bulletin No. 115, (Vermillion, South Dakota: The

University of South Dakota, Business Research Bureau,
Calculations are based on data

December 1975), p.

5.

in the Census of Manufacturers for 1958,

and 1972.

1967,
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although declining in importance, have traditionally
provided the most employment opportunities in manufacturing
in South Dakota. As the overall State economy has
diversified, agriculture has diminished in importance and
the relative magnitude of employment in the related food
and kindred product industries has also declined. Employment
as a percentage of the total in the other three major
categories listed in Table IV-B has remained relatively
stable, while the employment percentage in the "All Others"
category haé more than tripled, indicating a diversification
of the South Dakota manufacturing sector.

Overall, South Dakota has maintained a relatively
stable position in terms of manufacturing activity as a
percent of regional and national manufacturing activity
(See Table IV-C). Although manufacturing activity in
South Dakota has been increasing, it is still a rather
insignificant portion of both midwestern and national

manufacturing activity.

General Regression Format

This past level of manufacturing activity and
associated locational trends, along with relevant economic
theory, provided the basis for the selection of factors
which are thought to have a bearing on the location

decisions of firms. These variables were entered into




Table IV-C. Relative Position of South Dakota Manufacturing.

South Dakota as Percent of South Dakota as
Midwestern States Total¥* Percent of U.S. Total
1963-72 1963-72
1963 1967 1972 Change 1963 1967 1972 Change
(%) (%) (%) (Pct.Pts.) (%) (%) (%) (Pct.Pts.)

No. of Establishments 2.54 2.62 2.50 -.04 .19 .20 .19 0
No. of Production Workers 1.23° 1.25 1.39 +.16 .06 .08 .10 .04
Payrolls 1.08 1.04 1.10 +.02 .08 .07 .08 0
Value Added 1.08 .94 1.10 +.02 .07 .07 .08 .01

Source: Pat Bowar, Manufacturing in South Dakota: 1958-1972, Bulletin No. 115,
(Vermillion, South Dakota: The University of South Dakota, Business Research

Bureau, December 1975), pp. 16, 28. Calculations are based on data in the
Census of Manufacturers for 1958, 1963, 1967, and 1972.

*

States considered as Midwestern include Colorado, Iowa, Minnesota, Missouri,
Nebraska, North Dakota, Kansas, and South Dakota.

9¢
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several alternative multiple regression models in order to
identify the variables which appear best able to explain

the growth of manufacturing activity in rural areas of

South Dakota. Data limitations for the explanatory variables
to be used in the regression equations precluded analysis

of manufacturing employment change by individual towns in

this portion of the study. Thus, the area used as the unit
of analysis for the regression models is the county.
Analysis results with data recorded at the county level can
be expected to provide reasonably reliable estimates of
relevant industrial location factors.

The generalized form of the regression model is as

follows:
Yi = d, +-qiDi R laie R Bixi +...+){i
where
Yi = dependent variable representing the change in
county manufacturing employment
Di = dummy explanatory variables representing
county transportation and educational facilities
X; = explanatory variables representing various

other socioeconomic characteristics of
South Dakota counties
] i = stochastic disturbance term

A complete list of these variables is presented in Table IV-D.
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Table IV-D. Specification of Variables to be Used in
Regression Analysis of Manufacturing
Employment Change.*

DEPENDENT VARIABLES:
Y, = ABCHME = absolute change in manufacturing
employment (1971-77)
Y, = CHMFEM% = percentage change in manufacturing
employment (1971-77)
INDEPENDENT VARIABLES:

Transportation Access

D; = ROADL = interstate access within adjacent
county, 1970
D2 = ROAD2 = interstate access within county, 1970

Educational Facilities

D3 COLLEGE = four year college or university in
county

Dy, = VOED = post-secondary vocational education
facility in county

Labor Force Availability

X, = UNEMPLOY = county unemployment rate, 1970
X5 = UNDEREMP = underemployment, 1970
X3 = ECUTINDX = economic utilization index, 1970
X4 = LFPR = total labor force participation rate, 1970
Xz = FLFPR = female labor force participation
rate, 1970
X6 = AGE = age structure, 1970

Economic Structure and Agglomeration Factors

£

= POP70 = county population, 1970
X8=

PRIORIND = prior degree of industrialization
in county, 1970
Xg = PPSQMILE = persons per square mile, 1970

X10 = LOCINDEX = location index
X731 = PERCAPIN = per capita income, 1969
X = POVERTY = percent of persons below poverty
12
level, 1970
X13 = FIRE = fire protection rating, 1970
Xl4 = TAX = taxes, 1970

* The acronym noted in each case is that used in the computer
files.
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Dependent Variables

Two measures representing the degree of manufacturing
activity were specified as the dependent variables. These
include both the absolute change in manufacturing
employment (ABCHME) and the percent change in manufacturing
employment (CHMFEM%). The change in manufacturing employment
was thought to be a better indicator of manufacturing growth
than the change in the number of manufacturing establishments,
due to the variability in the number of employees per firm.
One of the primary objectives in attracting manufacturing
activity is to stimulate employment opportunities in order
to reduce out-migration; thus, the change in manufacturing
employment appears to be the appropriate measure of the
dependent variable for this study.

Caution must be exercised in interpreting the results
of models using CHMFEM$% as the dependent variable, since
an extreme score for CHMFEM% for a county is often due to a

very low level of manufacturing employment for the county

in the base year. Thus, any change in the manufacturing
employment rolls represents a sizeable percentage change.
This is illustrated by the case of Marshall County,
in which manufacturing employment rose from 11 to 178 over
the study period, representing an increase of 1,518 percent.

Another instance is Ziebach County, in which the 100 percent

decline in CHMFEM% represented the loss of all 6 employees
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engaged in manufacturing at the beginning of the study
period. 1In contrast is a county such as Brown, in which a

7 percent increase represents an additional 124 manufacturing
employees. Manufacturing employment data for South Dakota

counties is presented in Table IV-E.

Independent Variables

County manufacturing employment growth is considered
to be a function of many factors. Most factors are not
within the county's control. However, action at the
community level can be instrumental in attracting firms.
Information based upon past studies of manufacturing firm
locations and industrial location theory provided the basis
for the selection of a set of independent variables
hypothesized to bear upon a firm's location decision. As
menti<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>