IOWA STATE UNIVERSITY

Digital Repository

Iowa State University Capstones, Theses and

Retrospective Theses and Dissertations . .
Dissertations

1965

Central cities in regional development

Allen Robert Soltow

Towa State University

Follow this and additional works at: https://lib.dr.iastate.edu/rtd

b Part of the Growth and Development Commons, and the Regional Economics Commons

Recommended Citation

Soltow, Allen Robert, "Central cities in regional development" (1965). Retrospective Theses and Dissertations. 17090.
https://lib.dr.iastate.edu/rtd /17090

This Thesis is brought to you for free and open access by the Iowa State University Capstones, Theses and Dissertations at Iowa State University Digital
Repository. It has been accepted for inclusion in Retrospective Theses and Dissertations by an authorized administrator of Iowa State University Digital

Repository. For more information, please contact digirep@iastate.edu.

www.manharaa.com



http://lib.dr.iastate.edu/?utm_source=lib.dr.iastate.edu%2Frtd%2F17090&utm_medium=PDF&utm_campaign=PDFCoverPages
http://lib.dr.iastate.edu/?utm_source=lib.dr.iastate.edu%2Frtd%2F17090&utm_medium=PDF&utm_campaign=PDFCoverPages
https://lib.dr.iastate.edu/rtd?utm_source=lib.dr.iastate.edu%2Frtd%2F17090&utm_medium=PDF&utm_campaign=PDFCoverPages
https://lib.dr.iastate.edu/theses?utm_source=lib.dr.iastate.edu%2Frtd%2F17090&utm_medium=PDF&utm_campaign=PDFCoverPages
https://lib.dr.iastate.edu/theses?utm_source=lib.dr.iastate.edu%2Frtd%2F17090&utm_medium=PDF&utm_campaign=PDFCoverPages
https://lib.dr.iastate.edu/rtd?utm_source=lib.dr.iastate.edu%2Frtd%2F17090&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/346?utm_source=lib.dr.iastate.edu%2Frtd%2F17090&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1307?utm_source=lib.dr.iastate.edu%2Frtd%2F17090&utm_medium=PDF&utm_campaign=PDFCoverPages
https://lib.dr.iastate.edu/rtd/17090?utm_source=lib.dr.iastate.edu%2Frtd%2F17090&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digirep@iastate.edu

CENTRAL CITIES IN RECIONAL DEVELOPMENT

i 192

Allen Robert Soltow

A Thesis Submitted to the
Graduate Faculty in Partial Fulfillment of
The Requirements for the Degree of

MASTER OF SCIENCE

Major Subject: Economics

Signatures have been redacted for privacy

Iowa State University
Of Science and Techmology
Ames, Iowa

1965



1.

il

I T
.
s (R &

S
3 -0
. 0
(5

INTRODUCTION

A. The Problem
B. The Purpose
C. The Procedure

1. Economic formulation
2. Statistical formulatiom

II. ANALYTICAL FRAMEWORK

A. Systems Theery

1. The Model
2. A hierarchy of nested functions

B. Pareto Functions and Markov Processes
C. BEconomic Base and Shift Anslysis

D. Commutstion and Migration Patterms
E. Consumer Preference Structure

IIT CENTRAL CITIES IN A SYSTEM OF INCORPORATED PLACES

A, Towa Analysis
1. Population projections
2. Incorporated population
3. Size class distribution

B. Analysis of the S5ix County Ares

IV. BASIC AND SERVICE INDUSTRY IN THE FORT DODGE AREA

A. location Coefficients

B. Shift Anmalysis

SPATIAL DISTRIBUTION AND MOBILITY
A, Migratiom

B. Commuting Patterms

TiMbLE2

S
|

L

L%

¥
5

G Roe @ ®© ww » w wn =



vI.

114

C. Consumer Trade Patterns

1. State University of lIowa results
2, Iowa State University results

THE ROLE OF A CEWTRAL CITY IN A REGIONAL ECONOMY
A. Hierarchical Systems

B. Competitive Position of Functions

C. Optimal Spatial Systems

VII. IMPLICATIONS OR AREA PROJECTIONS FOR STATE DEVELOPMENT

PLANNING

A. Development Strategles

B. Informatiom Requirements

€. Development Plamning Areas

D. The Role of Economic Projectioms

VII1 .SUMMARY AND CONCLUSIONS

91

91
97

128
128
129

137
137

141
144
147
155



1. INTRODUCTION

It is a curious paradox that while Jowa's ecomomy remains ag-
riculturally based, the proportion of the population directly engaged
in farming is rapidly becoming only a small fractiom of total populatiosm,
This phenomenon is not peculiar to Iowa mor is it new and startling.

The decline in the number of farm people in any agriculturally-
based area is geographically widespread. The problems which have re-
sulted from this tramsition are complex and numerous. Much has been
written about the so-called "farm problem”. The implications of the
gsitustion, however, point to an analyeis directed, not specifically
at the agricultural sector, but rather toward the economic region as
a wvhole. The basic consideration is with reference to the maintenance
of growth and the stimulation of development, in terms of per capita
income, within such agriculturally based economic areas.

What do we mean by an economic zrea? The concept of a region
which transcends local governmental unite, was discussed by Dickinson
(21) in 1947. He suggests that such an idea was presented as early as
1898 by a Frenchman, P, Foncin., Karl Fox has coined the phrase "fumec~
tional economic area" (FEA) (31, p. 20). Fox defines an FEA as a geo-
graphic regiom in which ... "almost all the labor resident in the area
is sold within it and almost all the goods consumed in the area are
bought within 1t" (34, p. 6). Usually such a region has an area of
4,000 to 6,000 square miles surrounding a focal point which we shall
refer to as the "central city". Theoretically, any point within the



the region is also within en hour's travel time of the central city.

It is the role which this central city -- the node of ecomomic
sctivity -~ plays with respect to the economic well-being of the regiom
that will be the focus of our analysis. The term "cemtral city” has
been used in at least two contexts. Vernon's (84) use of the term is
equivalent to "center of the city”. Our use of the term will refer
not to a part of the ecity, but to a whole city roughly centrally located
within a region. This distinction is important. We are concerned with
the relationship of the entire urban complex to other towns within the
region and to the regiom as a whole.

The size of the nodal or central city varies. According to Fox,
the population of the central city may ramge from less tham 50,000 to
more than 300,000 (34, p. 6). Most central cities fit Philbrick's (67)
fourth-order central place classification, although a few may be only
third-order places. More will be said about the order of a town in
Chapter II.

A. The Problem

Economic growth in dominantly agricultural areas is localized in
the larger cities, which serve as central places in a system of trade
centers and service areas (11, 15, 24, 31, 36, 37, 42, 43, 52, 62, 64,
80, 81). If we view central cities in regional development as growth
nodes, the problem becomes much clearer. These central places serve
as focal points for industrial development activities. Accordingly,
information is needed that shows:



(1) The function of cemtral places im long-rum area growth; and
(2) The area development processes that account for differeatial

rates of change in population, income, employment and purchase
patterns within dominantly agricultural areas.

These needs suggest an information theory approach to regiomal
analysis (24). The direction vhich plamming and peolicy, both publiec
and private, will follow for any region striving for development and
growth 1is a function of available information. The effectiveness of
such decisions depends upon the detail and accuracy of the informatiom
as well as the wvay in which it is used,

B. The Purpose

Having defined a functional economic area, central city, and the
problem of their interrelationship, we may now state the objectives
toward which this study is directed. Its purposes are three-fold.

First, we wish to identify elements of research strategy and to
generate information for regional development plamning. In other
words, the inftial objective i{s to seleect certain analytical tech-
niques which will constitute an efficient methodelogy for regiomal
investigation.

Having selected these elements of research design, it is them
necessary to develop and evaluate their application in generating ine
formation for development policy. This is the second purpose of the
study. We wish to determine which amalytical tools best serve the ine

formation needs of a substate regional economy of the approximate size
we have deseribed.



The final goal of this analysis is to estimate certain structural
relationships and to organize this system of relatiomships and variables
into a comprehensive model of regional development with major emphasis
on the central city as a regional "growth center”. This means looking
at the functional ecomomic area within a general systems theory frame-
work.

In summary, the purpose of this analysis is to select appropriate
methodology, to generate information, and to draw policy {mplications
for a functional economic system. The key element is, of course, in-
formation. What information is relevant? How should information be
ranked in terms of priority for regional development plenning? What
information can be generated? How can it be generated most econ-
omically? What procedure should be followed?

C. The Procedure

The variable which will serve as a basis for the entire invest-
igation either directly or indirectly is population. There are
several reasons for this choice. Spengler points to the significance
of population movement in economiec growth and development because
population change and economic change interact. Population is a cause,
an effect, and an indicator of the behavior of phemomena comnected
with economic development (74, p. 249). Another reason for centering
the analysis upon population is the readily available census data on
detailed characteristics of population, such as age composition, em-
ploywent, births, deaths and related variables. Finally, there are



a nuumber of analytical techniques that have beem developed which provide
economical means for amalyzing the activity of anm area from a populatiom~
composition approach. These techniques are econmomical both in terms of
time and money required for regional anmalysis. Other more elaborate
techniques are available, such as input-output analysis or a regional
accounts approach, which might provide more sophisticated results, but
vhether or not the increased accuracy is worth the price of additiomal
time and monmey is problematic, Our epproach will emable us to lavest-
igate past and present tremds, to project future temdencies, and to

draw some policy implicatioms.

1. Ecomomic formulation
The economic analysis will be divided into three aspects,

namely, population per se, employment, and comsumption. Employment
and consumption are, of course, & function of population. It is logical
to conceive of human resources in terms of the characteristics of the
labor force or in terms of consuming households., Ve may, therefore,
view the economy in terms of both the supply and the demand factors
affecting population growth.

Central place theory, first formulated by Walter Christaller (10,
p. 108), will serve as the framework for the basic population study in
chapter I11. We will look at the central city within a system of cities
giving special attemtion to the incorporated place system of Iowa. The
six-county area around Fort Dodge, lowa, has been selected for more

detailed analysis. This area includes the counties of Calhoun, Hamiltom,



Humboldt, Pocahontas, Webster and Wright. It was selected because it
represents a “"typical” agriculturally-based economic avrea. By "typlcal"
we do not wish to imply a specific type of farming (i.e., cash grain,
dairy, etc.), but rather that the Fort Dodge area is representative of
a reglon with an agricultural economic base. Implications drawn from
this area should have considerable value for development plamming in
similar areas.

In chapter IV employment data from the Fort Dodge area, or "Sixeo”
as it has been called (43), will be used to ascertain economic change.
For this purpose shift analysis and a basic-service industry ratio will
be employed. Some consideration will be given in chapter V to spatial
distributions which influence employment. Commuting patterns play a
major role in determining the labor force of any area. The same may
be said of migration, though migration alsc has more implications for
consumption and comsumption patterns. This leads the analysis toward
an investigation of the trading patterns of Iowa farm families and open-
country non~-farm residents. The spatial aspects of this consideratiom
will be discussed in chapter V while the implication of such trade
patterns for trade center functioms will be treated in chapter VI.

An attempt will be made in chapter VI to synthesize the infor-
mation which has beem generated into a couprehensive wodel for a
regional economic system. Major emphasis will be on the informatiom
which the model provides comcerning the role of the cemtral city.

In chapters VII and VIII we will look briefly at the implication



this study has for state development plamning and attempt to draw

some conclusioms.

2. Statistical formulatiom
The statistical data used in this study are of two types,

time series and cross-sectional. The time series data are taken from
the U, 8, Census. The cross-sectional data come from a 1960 "Business
Impact” survey which was concerned with the trading patterns of 497
Iowa farms, 486 farm households, and 115 open-country non-farm house-
holds.

The subject matter which we have attacked is emormous. To expect
completely adequate coverage of the topic within the limits imposed
by time and momey constraints is, of course, unrealistic. For example,
we might consider the question of area delimeation. Fox has suggested
that the FEA's in Iowa take the shape of a dismond because of the nature
of the road grid (30, 34). This idea warrants & good deal of considera-
tion. Yet, we were forced to define the Fort Dodge area in terms of
counties because the data were available only om & county basis. Given
adequate resources to gather data from a diamond-shaped regiom around
Fort Dodge, a very interesting comparative study might be conducted.
If our study serves to scratch the surface of the problem, to generate
some ideas or to raise some questioms, them it has served its purpose.



There
upon order when it reminds us of the temporal mature of all human
ordering, even though occasiomally it may fructify order. But there
is another sort of chsos, which is really nothing but order in dis-
guise. Thus, the bewildering i{ndividuality of various places and
events in space may arise merely because each consists of a special
combination of different orders -- geographical, geological, politiecal,
racial, religious, and so on -~ which interfere with one amother and
cause tensions but do not destroy each other's roots. The economic
sphere is simply added to the many other spheres of life that overlap,
neither dominating mor merely tolerating.

-~ August Loseh (50, p.220)

A, Systems Theory

It is this order disguised in chsos, of which Losch spesks, that
has lesd to the development of the methodology known as gemeral systems
theory. Systems analysis, according to Bouldimg (18) relies upon order
and true analogy. It is a point of view rather than a body of kmowledge.
"A system is a device, procedure, or scheme which behaves according to
some description, its function being to operate on information and/or
energy and/or matter in a time reference to yield information and/or
energy and/or matter" (27, p. 3).

How can a general systems approach be adapted to serve our purposes
in analyzing the role of the central cities im regional development?
Certainly, we might look at a region as an economic system, an or-
ganism -~ not merely am organ (50, p. 219). A region has all the
specifications of a system: {inputs, outputs, states and behavioral
relationships. Yet, for our population approach a2 more realistic



answer lies within the framework of central place theory.

Since its initial formulation by Walter Christaller, central
place theory has been subjected to considerable gemeralization, mod-
{fication and extension, First by Losch (50) and more recently by
Berry (5,6), Berry and Carrison (9 ), Berry and Barnum (7), Philbrick
(67) and others. The core of central place theory is the notion of
a hierarchy of central places. A central place is defined as a city
or town "performing retail and service functions for surrounding
areas (5, p. 121)". The trade area, which a central place serves, is
agsumed to vary with city size. The purpose of the theory is to explain
the size, number and distribution of towns, Berry (6, p. 122) has
presented a model of the theory using structural equations and implica-
tions verified in several studies. We reproduce the model here because
of the concise mamner in which it presents the theory and because it
should lend some insight into the approach which we will follow through-
out the empirical analysis.

1. The Model

Definitions

rt = the total population served by a cemtral place
P s - population of the cemtral place

'r = rural population and population of lower level
centers served by the central place

A = area of the trade area

Qt = population density of the area served
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Qe = population density of those parts of the avea
served lying outside the central place

T = pumber of ceatral functions performed by the
center, and since central functions enter in
a regular progression and can be ramked from
1...T in decreasing order of ubiquity, also
the highest level central function performed
by the ceater

E = punber of establishments providing the T types
of business

b, = saxioun distance consumers will travel to a
central place of size T, or the range of good
T

q, k, ' .t’ ¥, 8, X, m = gonstants

Identities First, by definition, we have,

=R +R, (1)
P, =AQ, (2)
l' - A Q'. (3)
A =k n: » %)

Structural equations In addition, a series of behavorial
relations are given of the form,

lq!e-al-l-b‘ A (5)
log D- -a, + ‘2 T, (6)
log B -:,4-‘,10;!:. (¢)]

These behavorial equations hold for any level of density and, hemce,
they define the relevant ecomomic structures.

Implications The preceding equatioms can be combimed in
the form,
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P =Mwvraq’, (8)
S c [

vhere w =k -[los"‘ [qb'l'l (a, - a, bﬂ} ’

and s = (b)/(qd,) .

Further, the population of the central place increases ex-
ponentially as total trade area population increases while varying
inversely with demsity, i.e.,

A--P:, 9)

where L

As the population of the central place increases, the trade area
served incresses exponentially, f.e.,

E =mq B2, (10)

where lqn-l3+b3 log w.

The number of establishments within a central place is an increasing
exponential functiom of the populatiom of the cemter and total
population demsity.

Definitional inequalities Finally, a series of inequalities

are given by the forms,

log A, < 10.4 - 2,67 log P, , (11)
log Att < 9.3 - 2,07 log 't’ (12)

These three inequalities establish limits on the size of trade areas

for villages, towns and cities rnpoetlnly.‘

IA more detailed discussion of the model also appears in Berry

and Barnum (7).
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2. A hiegarchy of pested functions
In his discussion of the systems model Berry divided cemtral

places into a broad three-fold clagsification of village, town and
city. This division was adequate for his approach; however, for the
purpogses of this study we prefer to adopt a more detailed and functiomal
grouping defined by Philbrick (67)°. This classification is seven-
fold. Central places are ordered according to function. The first-
order central place is defined as the household wnit; ite functioem

ie consumption. The distinctive fumction of the second-order place

is retailing; the third-order, wholesaling; the fourth-order, tran-
shipment; the fifth-order, exchange; the sixth-order, comtrol; and
the seventh-order, leadership. Each central place, besides performing
the function which classifies it, also performs the functions of
central places of lower order. Thus, classification forms a hi-
erarchical network or system of central places.

By now the reason for selecting this particular classification
should be apparemt. Because it considers households as first-order
central places, it provides a complete population system for any
region. It provides a behavioral systems framework with population
per se as the input and final consumption as the output, while
locational comsiderations define the states.

21 concise summary of Philbrick's classification appears in
Isard (45, p.222).
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In chapter I we concluded that our basic need was information.
How does information theory fit into a systems framework? By defini-
tion a system operstes "..,. on information and/or emergy and/or matter
in a time reference to yield information and/or emergy and/or matter,”
(27, p. 3). General systems theory or cybernetics, as it is sometime
called, incorporates information theory into its very foundatiom
(5, p. 129; 23, p. 586). A general systems approach may encompass
many specific theories such as the theory of linear systems, the
theory of Markov systems, etec. (55, p. 4). This ability to encompass
specific techniques within a flexible general framework is the quality
which makes cybernetics a highly-useful approach. Its adaptability
to almost any existing situation is noteworthy. Indeed, "... if
politics is 'the art of the possible’' in a system, cybermetics is
the science of the actusl (4, p. 11)".

We turm now to a discussion of the specific techniques which
will be employed in our empirical analysis. In each case we shall
look briefly at (1) the theory behind the technique, (2) the simplify-
ing assumptions necessary for model comstructiom, (3) the variables
and relationships involved, and (4) the data requirements.

B. Pareto Functions and Markov Processes

Two techniques have been employed to facilitate analysis of
size distribution of towns within a region. The first of these is
the Pareto functiom or rank-sisze rule. It is based on the type of
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relationship known as Pareto's "law” of income distribution which

states that

Ny" = A, (14)
wvhere N represents the number of persons with an income of at least
y. A and a are constants (89, p. 346)., The function is represented
graphically with logarithmic coordinates in figure 1. The slope of
the function is -a and the vertical intercept is log A.

No.
of
persons

log N = log A - a log y

Income

Figure 1. Pareto's "law" of income distribution

The rank-size rule is snalagous to this "law", It states that

Yy = 3p"9, (15)

or, ! - 3, (152)
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vhere Y is the number of towns with a population of P or greater and
B and q are constants (5, p. 118). If q = 1 then B is the population
of the first ranking town and P is the population of the city of rank
Y, for all Y 1. The rank-size rule then says that neither the rank
nor the size of a town is independent of the size of the largest city
in a region (57, p. 238).

It can be shown that the statistical regularities of the rank~
size rule are consistent with a hierarchical system of cities (3).
¥e wish to show that, given a central place model such as Berry's,
the rank of a city times its size equals a comstant. The assumptions
and variables used are basically these of the Berry model, unless
othervise stated.

Assumption 1: The population of a given city is a proportion
K of the population of the trade area it serves,
1....

P‘t - KP . (16)

Assumption 2: Each city of a given order is surrounded by =
towns of the next lower order within its trade
area, i.e.,

P =P 4+ 2P " (17)
& * Ei1-1)
dentity: P, -ER ’e""” r¢1 - (g OB,

vhere R is the population of the rural area served by the lst order
of cities.
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To solve, substitute Equation 16 into Equatiom 17,

P KP P v 1 -K P
- -+ - - -
t 6, Tty & t(1-1)
- { gl ) 2? . e @ ( ek )(1-1)’ .
1-K t(4-2) 1-K £
- - ——L— = —L—
But, "1 R+ ’;1 R+ (o™ 77X ;
(1-1)
hence, P, = i " (18)
i (1 -« K)
(1-1)
end, P = 2R . (19)

* a-pt

1f {1 assumes its maximum value N, thns,

N
P - _Lh. (20)

tn (1 - K)‘

Because of the assumption of an equal number of “satellite” cities
of the next lower order for any city, the total number of cities, 't’
in & given region, may be determined by,

? - lll-rl_
!t.1+'+' + ses + E o Beeth. (21)

g -1 :

In other words, there is ome city of order N, z cities of order N-1,
ete.
If we assume that a specific order corresponds to a specific

size class (e.g. Nth order city represents the lst size class) them

3por the Philbrick model N = 7.



17
the lst town in the nth size class would have a ramk,

n
Teltat .t tegetal 4 (22)
g -1

within the system of cities. A city at the midpoint of the nth size

class would have a rank,

n~1 n
Y == +%-:‘(§-+-’—l_—i-) . (23)
R
By Equation 19 its size {s,
P = KR( _= )N-n (24)
“Nen g 1-K

Multiplying rank times size,

ne._--(%+ A B (e Tasnt, @9

-Cc(1 - )" ,

where C is a constant. Now,

n 1 - 1
W0 = =g #0-0" * oYY

but, (_157)" - (L +E+ R+ 40" .

Relative to 1, K is small, therefore,
(1-K™ =1+km, (26)
which is very nearly constant (i.e., its variance is small). The

same is thea true for (1 - l)'; therefore, we have shown that the

product of rank and size is comstant. This implies that the empirical
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rank-size rule is consistant with central place theory.

The data requirement for the Pareto rank-size function is simply
an ordered listing of towns within a region according to their popula-
tion.

The second amalytical technique used for the analysis of city
size distribution is s Markov procedure. "Conceptually, a Markov
process is the probabilistic analogue of the process of classical
mechanics where the future development is completely determined by
the present state and is independent of the way in which the present
state has developed (29, p. 369)".

The assumption necessary in adapting this procedure to the pro-
jection of town size distribution is that the transitiom of towns
among size classes between decennial cemsuses may be predicted by
a probability distribution based on the transitions between classes
during the previous decade., The model which defines this transitionm
is,

" Ml - 10) Todee - 200 o

(Fyygde
where "tj)t is the probability that a town which was in the ith
size class at time ( t - 10) will be in the jth class at time t.
('tj)(t - 10) is the total number of towns which were in the ith
size class at time (t - 20) and in the jth class at time (t - 10),
and ('1’& - 20) 1® the total number of towns iam the ith size class
at time (t - 20).

To perform the necessary calculation one must keow the transitiom
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and distridution which took place within s given size clase during

the 10 year period prior to the most recemt cemsus,
C. Ecomomic Base and Shift Apalysis

There is a widespread consensus that the key to a region's growth
and development is the expansion of the basic or export sector (17,
28, 45, 62, 65, 68). This view underlies ecomomic base theory; it is
extensively used in regional analysis despite several technical and
conceptual difficulties and criticiems (53, 45). DBriefly, it 1o a
technique for analy=ing intersectoral relationships and the impulses
transmitted through an area economy by a cheange in the basie sector,
The usual data utilired in this approach are employment figures for
specific industries.

The theory encompasses the concept of a basic-service ratio and
an ares employment multiplier. The basic-service ratio mey be represented
by the equation,

R=F , (28)

where B is total basic employment and § is total service employment.
The regional employment multiplier is total area employment divided by
total basic employment, or,

M= T/B, (29)
where T is total employment. In using this approach we are assuming
that employment ratios provide key information concerning economic
change and development within a vregion. Economic base theory may be



20

used as a basis for an amalytical or a projective techmnique.

Shift analysis is a second approach for analysing economic activity
and change within a region, It is a relatively new and simple techni-
que which operates on much the same data and assumptions as ecomomic
base analysis., Detailed presemtations of shift analysis technique may
be found in Dunn (26), Perloff et al. (65), and Maki and Suttor (53).

This technique provides for the division of changes in employment
in a given industry into three factors; the national growth effect the
regional-ghare effect and the industry-mix effect., 'National growth is
expressed as the percentage increase in total employment. Industry-mix
is given by the percentage distribution of employment according to in-
dustry. The regional-share component expresses the competitive position
of a particular industry as shown by the percentage change in its em-
ployment (53, p.6)". The national growth element is the same for all
industries vhile the "shift coefficients"” for industry-mix and regional-

share vary with the industries. The concept is expressed by the form,

A4 eox + (B8 -43)+(4% - 4%, (30)
.lt E.t 'tt E.t cu l:lt

vhere,

4 e, = change in regional employment in the ith industry from
bagse year to terminal year;

e " regional employment in the ith industry in the base year,
£

a '1 = change in U. 8. employment in the ith industry from base
year to terminal year;

l“ = U, 8. employment in the ith industry in the base year, t;
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4B, = change in total U.S., employment from base year to terminal
year; and

E.t = total U.8, employment in the base year; t.

The national growth effect is _JE_ . The industry mix effect is
E.t

gﬁxi - 4E.). The regional share effect is _(ﬂ - _f_'_g (53, p. 38).
‘1; E.t .lt 'i.t

P. Commutation and Migration Patterns

The next major link in the snalytical framework for imvestigating
the population system involves spatial consideratioms. The firet as-
sumption 1is that commuting patterms tend to show, not omly the laber
supply area, but also the economic health of a city. The size of the
commuting area also has implications for imdustrial growth and expamsion.
The technique used to analyse these patterns is one used by Fox and
Kumar (34). Home-to-work commuting patterns are represented on a map
of an area by arrows whose width is proportional to the number of people
living in a township who work in & county other tham the county where the
township is located. The length of the arrows are proportiomal to the
highway distance traveled to work. In the case of a township containing
commutors to several counties the direction of the arrow was determined
by the vector sum of the real or basic vectors.

An additional spatial comsideratiom, which we assume affects the
size and location of the labor force and, hence, economic activity is
migration. The migration figures are derived by using a residual method
(45, p. 54). The model used is,

L= -, (31)
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vhere LW is net migration during time period w, l'm is total population
of the area in year téw, 't is total population of the area in year t
and l' is net natural increase during period w.

Data for this section of the analysis includes intercounty commuting
information, birth and death figures and asrea population totals.

E. Consumer Preference Structure -

Closely akin to spatial considerations is the amalysis of final
consumption and consumer purchase patterns. Here we assume that some
indication of the inteasity and effective locetion of final demand can
be obtained from am investigation of such purchase patterns. Four
techniques are employed in an attempt to discover the relative impor-
tance of town size and distance on the purchases of open country resi~
dence.”

The first technique assumes town size has no effect on purchase
patterns. The second approach assumes that purchases are proportiomal
to city pepulation. Imn both cases a comparison is made between the
expected percemtage of purchases in a towm of a given size with actual
survey data,

The third technique compares mean distances traveled to towns of
various sizes with expected mean distance under the two previous assump-
tions. The final approach involves & comparison of mean distances under
the assumption that mean distance traveled increases with town size.

We have now ocutlined the basic amalytical methodology which will
be used in the following three chapters.

4
These techniques are analogous to the gravity model discussed in
Isard (45).



23

II1, CENTRAL CITIES IN A SYSTEM OF INCORPORATED PLACES

We look, first, at population characteristics giving major attem-
tion to the population of cities and towns. We are concerned primerily
with the role of central population. Moreover, farm population is a
relatively small proportion of the total. This does not mean, however,
that farm purchases are unimportant. In fact, farm consumptiom and
purchasg patterns receive our primary attention in the study of the
spatial distribution of local demand in chapter V.

The present chapter is divided into two parts. The first part
considers the population distribution and system of cities for Iowa, as
a whole. An operatiomal analytical technique is presented for this
purpose. In the second section, the system of cities in the six county
area is examined.

A. lowa Analysis

Iowa is divided into 15 ecomomic areas. These areas are identi-
fied primarily on the basis of map examination, namely, road distance
relationships of satellite towns and villages to the major city in their
vicinity. Some counties that cammot be assigned on this basis are group-
ed with a particulsr ecomomic area on the basis of newspaper readership
and traffic volume patterns linking them. Only entire counties are in-
volved in the delinesation procedure because of data limitatioms.

Up to this point we have implied that the focal cemter of a regiom
is a single city. Usually this is true; however, in some regions the

focal center or "cemtral city" is a complex of cities. Four such com-
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plexes exist in Iowa: the Waterloo-Cedar Falls-Evansdale complex; the
Cedar Rapids-Marion complex; the Des Moines-West Des Moines-Urbamdale
complex; and the Davenport-Bettendorf complex. For our analysis, these
groups of cities are treated as a single “central city".

Figure 2 is 2 map of lowa showing the 15 FEA's and their foecal

1 The arvea of the circle

centers., Figure 3 shows Iowa "urban places'’.
representing each town is proportional te its 1960 population. The shaded
counties represent "standard metropoliten statistical areas” (SMEA).’
Seven of the 15 areas have their focal point in SMSA, The population
of the central cities in 1960 (83) ranges from 6,435 for Decorah to
226,752 for Des Moines.

Figure 4 shows the percentage of the total population living im
urban places. According to the 1960 estimates, over 50 percent of
total county population is located in urban places in 20 Iowa counties.
Of these 20, 12 are the counties of area focal centers. The three cen-
tral city counties not having over 50 percent urban populationm are Clay,
Carroll, and Winneshiek. In all three cases the area focal center lo-
cated in these counties had a population of less tham 10,000, This is
readily seen in Figure 5 which shows the proportiom of urban population
liviag in cities of 10,000 or more. The three specified areas have no
such towns of 10,000 or more population.

the 1960 United States Census of Population (83) defines an urban
place as a place of 2,500 or more inhabitents, either incorporated or
unincorporated,

"nu 1960 United States Census of Population defines a standard
metropolitan statistical area (SMSA) as "a county or group of contigu-
ous counties which contains at least oune city of 50,000 inhabitants
or more o;' ‘twin cities’' with a combined population of at least 50,000
(83, p. X).
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Figure 3. JIowa urben places and SMSA's" (22)

®Lined counties are Stondard Metropolitsn Statistical Areas (SMSA's).
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Figure 4, Percent of Iowa's population, by county, living in urbam places, 1960
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1. Population projections
Having looked briefly at the spatial distributiom of urbam popu-

lation and places in 1950 and 1960 we now turn to the 1975 projection
of lowa's total population. This projection was prepared by lhnlcys
using the Hamilton-Perry technique (38). This approach projects popu-
lation by tem year age groups.
The assumptions of the method are (38, p. 165):
(1) There are no changes from one decade to the next in the re-
levant definitions of population and area boundaries.
(2) There are no changes from one decade to the next in age--
specific rates of mortality and migration.
(3) The same errors of enumeration made in the past two decen-

nial censuses will be made in the next census.

The model for projecting every age group, except children less than
10 years old (i.e., those born during the projection decade), is

t+10 t t, ,ot-10
or
P t+l0 pt
v - 4=10 , (32a)
rt rI’;---M)
i i-10
vhere P:ﬂo = total number of persoms of the ith age group in
year t+10;
,t = total nuuber of persoms of the ith age group at the
i last decemnial census in base year t; total number
of persons

snanley. Vaughn P., Iowa State University, Ames, Iowa. Unpublished
population projections. Private communication. 1965.
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’1:10 = total number of persoms of the (1-10)th age groups at

the last decennial census in base year t; and
!::{g = total number of persons of the (1-10)th age group at
the decennial census in year t-10.

Two additional models are used to project the "uader 10" age class,

namely,

t+10 t (e+5)=(t+9)

P = P

0-4 04 T (33)
and

t+10 £ t-(t+h)

P = P

5-9 s" '(t-lo)- t") » (“)
where

r;‘:“ - m;l-ﬂuotmmotquomhm
3

r;_‘ = total number of persons of the O-4 age group in base

year t;

p(E+3)=(t49) L tal predicted number of births during the 5
year period from year t+5 through year t+9;

total number of births during the 5 year period
from year (t-5) through year t-9,

The variables for Equatiom 34 are similarly defined.

.(t"s)‘(t"’) -

The estimated number of births, B>, for a five year period is
determined from the equatiom,
LU I =
$ » = 33 r;!; . (35)

- age-specific fertility rate for women of age j in base
b year ¢

!: - tot::du-:re!mofmjum-whdmm
period; =

B = ta::‘p-dummub!rth-myur!wmsﬂ
period.
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Table 1 shows lowa's population projected to 1975 as well as the
percentage of the population im each age group. The projections were
made according to sex, Little change is foreczse for the proportiom of
the population over 65; however Iowa has the highest proportiom im this
class of any state in the nation. In the age group from 25 to 64 years,
which makes up wmost of the labor force, a considerable decline is ex~
pected. In 1960, 44 percent of lowa's population fell into this class.
By 1975 only 39.3 percemt of the total population is expected to be in
this class. The proportions of the population under 25 years of age
has increased by approximately the same amount sg the decline in the
25-64 age class, moving frow 44.11 percent in 1960 to 49 percent in
1975. This incresse im the proportion of youth in Iowa, combined with
the greater decline within the 25-44 year age group, is the basis for
the contention that Iowa exports substantial asounts of human capital
in the form of employable young adults, many of thew with college educa~
tiom.

The 1975 population estimate of 2,937,504 is en increase of 6.5
percent above the 1960 estimate. These estimates of total Iowa popula=-
tion ave distributed by economic area im Figure 6. This spatial dis~
tribution is based on an aggregation of individual county estimates of
population by age and sex prepared by Mtltngor“. The percemtage
chenge in area population ranges from an increcse of 35.2 percent in

the Cedar Rapide area to a decrease of 27.6 percent in the Creston area.

“Doerflinger, Jon. Iows State University, Ames, Iowa. Unpublished
Iowa county population projection. Private communication., 1965.



Table 1. Estisated population by age and sex, Iowa, 1950, 1960, amnd 1975

Age in years
itea Total
Under 65 and
10 10=-14 15-24 25=44 45-64 pem
Male
1950 259,428 101,899 185,400 353,888 278,962 137,425 1,317,002
% of total pop. 9.84 3.86 7.03 13.42 10.58 5.21 49.94
1960 305,852 132,287 174,759 320,826 276,082 149,241 1,359,047
% of total pop. 11.09 4.80 6.34 11.63 10.01 5.41 49.28
1975 341,158 140,768 242,090 288,956 266,168 150,688 1,429,828
% of total pop. 11.61 &.79 B.24 9.84 9.06 5.13 48.67
Female
1950 247,215 97,326 188,556 356,246 279,155 151,201 1,319,699
% of total pop. 9.38 3.69 7.15 13.51 10.59 5.73 50.05
1960 293,181 126,532 183,516 331,135 285,682 178,444 1,398,490
% of total pop. 10.63 4.59 6.66 12.01 10.36 6.47 50.72
1975 327,043 138,476 249,039 313,813 285,643 193,662 1,507,676
% of total pop. 11.13 4.71 8.48 10.68 9.72 6.59 51.31
Both
1950 506,643 199,225 373,956 710,134 558,117 288,626 !,6“.701‘
% of total pop. 19.22 7.55 14.18 26.93 21.17 10.94 99.99
1960 599,033 258,819 358,275 651,961 561,764 327,685 2,757,537
% of totzl pop. 21.72 2.3% 13.00 23.64 20.37 11.88 100,00
1975 668,201 279,244 491,129 602,769 551,811 344,350 2.’37.50#.
% of total peop. 22.74 2.50 16.72 20,52 18.78 11.72 99.98

Wummumommuwm.
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Figure 6. Total Iowa population and percemtage change by area, 1560-1975
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2. Incorporated population
The remainder of this analysis is directed toward the Iowa popula~

tion living in incorporsted places. There are two reasons for this choice,
First, nearly 75 percemt of Iowa's population will be living in such
places by 1975. While the number of unincorporated Iowa towns is large
(approximately one third the total for all towns), the populatiom and
growth potemtial in such places is swall, For example, in 1960 the

Fort Dodge area had a total of 94 towns, 32 of which were unincorporated.
These 32 towns, however, accounted for a total population of only 1,990

or 1.5 percent of the total area population. The other reason for

dealing only with incorporated towns is that we are concerned with test-
ing some analytical procedures for which data are readily available.

The proportion of lowa's population living in incorporated towns
has increased steadily since 1900, with the most uniform trend taking
place since 1920. Figure 7 shows this tremd plotted from 1900 to 1975.
The 1975 estimate is based on the equation,

log ¥ = 1.701387 + .022335 X, (36)

Y = proportion of total population living in incorporated
towns; and

X = tioe index (e.g. 1920 = 2, 1930 = 3, ete.)

The fitting of this model resulted in o simple correlation coef-
ficient r, of 0,992 and a "t” value that denotes significamce at the
0.01 probability level. The 1975 estimate is 74 percent, which means
an incorporated population of 2,172,284, based on the total projected
population of 2,937,504,
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Figure 7. Proportion of lows population living in incorporated places,
1900-1975
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This incorporated population has been distributed by area using &
proportional relationship technique similar to that used in distri-
buting total population. The relationship was derived from a graphic
projection of incorporated area population. Table 2 shows the results
of this distribution together with the change in incorporated population
since 1960. The percentage change 18 also shown by FEA on the map in
Figure 8,

Implications for focal center development can be more readily im-
ferred by examining the relationship of "central city” populatiom to
total incorporated population. Figures 9 and 10 show the trend in the
percentage of total lowa incorporated place populatiom that lives in
the foecal center. By fitting a linear regression for each area to 1920-
1960 data, 10 of the 15 areas show an increasing percemtage of the total
area '"incorporated"” population in the focal centers. The correlation
matrix shows for these 10 areas coefficients ranging from 0.909 te
0.987. For the other five areas no positive linear trends are apparent.
The central cities of these aress were Creston, Masonm City, Cedar Rapids-
Marion, Sioux City, and Burlington. There are two types of explana-
tion for this difference in focal center growth., The first explanatiom
applies to the Creston area. Because of its size, location snd the
nature of the area, Creston simply does not perform the full range of
functions of a focal center.

The second explanation applies to the other four areas. We might
eall this explanation "adjacentness". Adjacentness refers to the exist-
ence of a city or citiee within the region that is not contiguous to
the focal center but that performs some of the functions of the focal
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Table 2. Incorporated FEA population change 1960 - 1975

a Percentage

Area 1960 1975 Change  change
1. Sioux City 152,748 160,749 8,001 5.2
2. Spencer 65,728 73,858 8,130 12.4
3. Fort Dodge 82,262 89,064 6,802 8.3
4. Mason City 97,829 106,442 8,613 8.8
5. Decorsh 22,695 23,895 1,200 5.3
6. Waterloo Complex 194,504 234,607 40,103 20.6
7. Dubuque 95,361 106,442 11,081 11.6
8. Cedar Rapids Complex 204,025 265,019 60,99 29.9
9. Davemport Complex 176,057 210,711 34,654 19.7
10. Burlington 87,713 95,580 7,867 9.0
11. Ottumwa 104,543 97,753 -6,790 -6.5
12, Des Moines Complex 418,632 497,453 78,821 18.8
13. Creston 30,577 26,067 4,510  -14.7
14, Carroll 45,981 47,790 1,809 3.9
15, Coumeil Bluffs 130,590 136,854 6,254 4.8
Total 1,909,245 2,172,284 263,039 13.8

Source: U, S. Census (83).
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Figure 10. Percentage of incorporated area population living in the focal center, 1960
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center. This accounts for lack of uniformity in the proportiomal growth
trend of the central city. In the Cedar Rapids area, for example, is
lowa City, in the Burlington area is Fort Madison, and in the Mason City
area is Clear Lake. In the Sioux City area there is no single city

but rather several small towns located on the four lane highway system
leading into Sioux City from the north, east, and south,

The first hypothesis is difficult to test concretely., The second
hypothesis, however, is tested for the Mason City area. The test simply
involves treating Clear Lake's population as a part of the focal center
population and calculating the proportion of incorporated populatiom in
the "central city" for 1920 through 1960 using these mew figures, Fit-
ting a regression model to these new proportions over time, we obtain
an increasing linear trend, a correlation coefficient of 0.950 and a "t"
value that is significant at the 0.01 probability level. These results
point out the importance of the relatiomships between cities. The role

of the central city cannot be assessed by considering it alome,

3. fSize clags distribution
At this point, the analysis is directed toward the distributiom of

incorporated towns within given size classes, and eventually the in-
corporated population by size class. In Chapter II we discussed two
analytical techniques, Pareto functions and Markov chains, that lend
themselves to such investigations. The Pareto function, or rank size
rule, has been widely used (6, 10, 57, 88, 71) for some time to explain
the size distribution of cities. It has achieved widely varying results

and suppert ramging from Singer ( 71) who says the rule “works well"
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to Moore (57) who says the rule is "quite unsatisfactory”. On the basis
of this study we also find the rule "quite unsatisfactory”. In its pure
theoretical form, as noted in Chapter II, the rank-size rule is defined
by the equation,

Y = 3p"™0 (37)
where q = 1 and B is the population of the first ramking city. By com~
verting this model into log form, and applying it to the 1960 distribu-
tion of incorporated lowa towns for a check, & predicted distribution
is obtained (Table 3). The correspondence between actual and predicted
values is not high, The model predicts a total of 20,900 towns compared
to 944 actual, which is an error of over 2,000 percent.

A second approach to the rank-sgize concept is to fit the model to
actual dats and estimate the parameters B snd q. Thie was done, again
using a log model and 1960 data. A regression coefficient of 0.940 and
a significant "t" value (at the 0.01 probability level) was obtained,
which indicates a satisfactory fit; however, when we comvert from the
log values to actual towmn projections these results are not much im-
proved over the purely theoretical estimates. The results appear in
Table 4. The graphical distribution of incorporated places in Figure
11 indicates that for towns between 200 populatiom and 50,000 or more
population, some predictive capability is provided by the rule. Results
of this fit (for which r = 0,977) appear in Table 5. Again, though
the fit of the logarithmic model was excellent, the conversiom to the
original units (i.e., number of towns) and a comparison with the actual
data produced poor results. This is, of course, understandable becsuse
a small change in a log will result in an expomentizl change in the



Table 3. Theoretical® cumulative Pareto distribution of imcorporated Iowa towns, 1960

Number of towms Lower limit of sisze class of incorporated place
larger than

specified size 10 200 500 1,000 1,500 2,500 5,000 10,000 25,000 100,000
Actual b

distribution 944 746 450 238 160 104 58 25 14 1
Theoretical

Pareto &

distribution 20,900 1,045 418 209 139 G4 42 21 8 2

Difference 19,956 299 -32 27 =21 =20 =16 -4 -6 1

"noenuulnhn_&onchulumndalcquluthnphth-q!mlmcot
town in the model Y= BPF .

Ly

Source: (69).



Table 4. Fitted" cumulative Pareto distribution of incorporated Iowa towns, 1960

Humber of towns

Lowver limit of size class of incorporated place

larger than

specified size 10 200 500 1,000 1,500 2,500 5,000 10,000 25,000 100,000
Actual b

distribution 944 746 450 238 160 104 58 25 14 1
Fitted Ptr.tg

distribution &,467 438 215 125 21 61 36 21 10 3
Difference 3,523 -308 -235 ~113 =59 -43 -22 -4 -4 2

®q = 0.77802, log Y = 4.43205-(0.77802) log P.

bSoutccz (69).



Figure 11. Size distribution of incorporated Iowa places, 1960
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Toble 5. Fitted" Pareto distribution of incorporated Iowa towns with populatiom of 200 or

pore in 1960
Population of incorporated place
Shee 200 500 1,000 1,500 2,500 5,000 10,000 25,000
to to to to to to to end Total
499 999 1,499 2,499 4,999 9,999 24,999 up

Actusl
distribution 296 212 78 56 46 33 11 14 746
Pareto .
distribution 529 193 68 57 hé 24 16 13 946
Adjusted Pareto
distribution 417 152 54 &5 36 19 13 10 746
Difference 121 =60 -24 -11 -1¢ =14 2 -4

®log Y = 5.03372-(0.89438) log P.

18



actual n-bcrs .

To insure that the resulting distribution is unsatisfactory, the
projected distribution was adjusted proportionately to the same total
as the actual distribution and a chi square test was performed, The
hypothesis tested wae that there was no difference between the two
distributions. The chi square value calculated was 238, which is highly
significant; therefore, the hypothesis is rejected.

On the basis of the analysis we conclude thet the usefulness the
Pareto funmction or rank-size rule in predicting the size distributiom of
cities in a given area is questiomable.

The second technique, the Markov process approach, is more satis-
factory and reliable. The Markov procedure is based om the assumption
that the probability of a town moving from one size class to enother
during a decennial census period is derived from the shift of towns that
took place between those two size classes during the previous decemmnial
census period.

The procedure was tested by projecting the 1960 distribution of
incorporated Iowa towns. The projection model is based om a tramsition
probability matrix that depicts the movement of towns among classes
during the 1940-1950 decade. A comparison of the projected results and
the actual number of towns per size class appears in Table 6. Subject-
ing the distribution to a chi square test yields a chi square of 2.78
wvhich is not significant; therefore, we accept the hypothesis that the
twvo frequemcies are not significantly different.

%nmqlo, the log 10 = 1 while the log 100 = 2, a difference of
100 percent yet there is a difference of 900 percent between 10 and 100,



Table 6. Markov projection of Incorporated Iowa towms, 1960

Procedure

Population size class of incorporated place

0 200 500 1,000 1,500 2,500 5,000 10,000 25,000 100,000
to toe to to to to to to to and :: ul P total
199 499 9299 1,499 2,499 4,999 9,999 24,999 99,999 up
Markov
projection 195 313 207 71 59 42 32 11 14 1 2 947
Actual 198 296 212 78 56 46 33 11 13 1 3 9%7
Difference -3 17 =5 =7 3 -4 =1 4] 1 0 -1 0

€S
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Having tested the procedure and found it reliable, we are now pre-
pared to project the 1975 distribution of incorporated Iowa town. Table
7 shows the transition probability matrix used for the projections to-
gether with the 1950-1960 actual transitioms from which it was derived.
The 1975 projections are based on a linear interpolation between the
1970 and the 1980 projections. Some adjustment was necessary in the
upper two size classes because there was no transition between these two
classes during the 1950-1960 period while a graphic analysis of the
growth trends of the larger towns showed that at least twe towns, Cedar
Rapids and Davenport, will have passed the 100,000 populatiom level by
1975, 1In Table 8 the results of the projections, together with the
estimated change and percentage change from 1960 to 1975, are presented.
One noteworthy trend presemted is the increase of 11 towns larger tham
5,000, the increase of 18 towns smaller than 200, and the decrease of
15 towns between 200 and 5,000,

Table 9 shows the distribution of our previously derived 1975
population by town size class. The proportions for distributing this
population were obtained by applying 1975 number of towns per size class
to a graphic estimate of average town size per class to derive a total
incorporated population estimate. Again, the upper classes received
special analysis because the shifts of town among these large size clas-
ses account for considerable fluctuation in their average size. For
the top three classes a graphic projection was made for each individual
city. Total incorporated population derived in this fashiom was within

4.5 percent of the more sophisticated projection. This more sophisti-
cated figure of 2,172,284 was distributed among size classes according
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Table 8. Size distributiom of incorporated Iowa towns, 1%960-1975

Size of imcorporated place

Iten 0 200 500 1,000 1,500 2,500 5,000 10,000 25,000 100,000 Total
to to to to to to to to to and
199 499 999 1,499 2,499 4,999 9,999 24,999 99,999 up
1960 Re.
of towns 198 2% 212 i8 56 46 33 11 13 1 944
Percentage ,
m 9.1 -10-1 lo‘ ’.0 1.‘ ‘07 21-2 18.2 0.0 200.0 l-s
1975 Ne.

of towns 216 266 215 85 57 30 40 13 i3 3 958




i
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to the proportion of Markov-graphic projectiom in a given class.

Looking at the predicted changes in incorporated population be-
tween 1960 and 1975 we note that the incresse in the population of towns
larger than 5,000 is 268,559 or 5,560 greater than estimated total in-
crease. Since the change in population of towns under 200 was only
187, this implies the populatiom of so-called "middle-sized" towns de-
creased by 5,373. The average size of towns smaller than 200 is de-
creasing since their increase in number of 9.1 percent far exceeds
increase of 0.7 percent in the populatiom of the class. This is comn-
sistent with the finding of Borchert (14) who found fewer people living
in more small towns in the upper Midwest.

B. Analysis of the Six County Area

We now turn our attemtion briefly to the population system of the
Fort Dodge area. Figure 12 presents the spatial distribution of in-
corporated towns. While the 1975 projection of total populatiom (Figure
6) predicts a decrease in total area population of 4.2 percent, incor-
porated population is expected to increase by 8.3 percemt. This shift
in population conceatrations and location is consistent with the decline
in farm population and the increase in cut-migration. This shift also
implies employment structure and helps to explain the projection in
Chapter IV which show an increase in 1975 employment while total pop-
ulation is declining.

Table 10 shows the Markov projection of the size class distribution
of incorporated towns. We see the same decline in "middle-size towns"
as was noted for the state distributions though this middle range is
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Table 10.

Size distribution of incorporated Fort Dodge area towns, 1960-1975

Size of incorperated place

Iten
V] 200 500 1,000 1,500 2,500 5,000 10,000 25,000 100,000
to to to to to to to to to and Total
199 499 999 1,499 2,499 4,999 9,999 24,999 99,999 up
1960 Ne. _
of towms 13 23 12 3 5 4 1 0 1 0 62
Percentage
w 0.° uoo -16.7 3’.1 -20-0 50.0 000 9.0 0-0 0.0 "a
1975 Ne.
of towns 13 26 10 4 4 6 1 0 1 0 65

09
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smaller, (towns of 500 to 2,500) because of the smaller total ramge of

town size in this area.

This concludes our amalysis of population per se. We summarize

the finding as follows:

(1)
(2)
(3)

(4)

(s)

(6)

There is a wide range in the size of focal cemters.
There is & movement of populatiom toward larger cities.
Population projections imply a continued out-migration
of human capital in the form of educated youmg people.
We cannot assess economic activity for an srea om the
bagis of focal population alone because of adjacentness.
There is a tendency for the mumber of "middle size"
towns to decrease vhile the number of small and larger
towns increase.

The findings for the Fort Dodge area are consistent with
state findings.

In the next chapter we will examine the labor force in the six-

.ut’ area .

By using employment data and the techniques of shift a-

nalysis and ecomomic bese analysis, we will attempt to amalyze ecomomic
shifts and changes in the six-county area.
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IV, BASIC AND SERVICE INDUSTRY IN THE FORT DODGE AREA

A crucial poiat in a vegionsl economic base study is the determima-
tion of which industries are basic and which are service. The most
sccurate wethod of obtainming informatiom om the products exported, emd
their quality, fs by the isterviewing of esach firm in a sample regard-
ing the proportiom of its sales that are made outside the area. Aec~
cording to Leven (49) this is the ealy appreach to follow; however,
this procedure inmvolves comsidersble field work,

A, Llocation Coefficients

The sethod which will be wsed here iz the more common and less
exsct approach of locatiom coefficients. These coefficients ave de-
rived by comparing the proportion of total employment im & givem industry,
P‘.l-mntluuﬂthmhqlﬂdhﬁu industry, Py
for a given vegion. The location coefficient is defined as the ratie,
L uh)l.ummmu-mu«mw.
ul
£ p, < 1 then the ith industry is a service or import imdustry. The

i

weskening assumption of this techmique is, of course, that 7...local
patterns of use and habits of consumption are the saue as aversge
national omes, and that all locsl demands are pserved by local produce
tien (45, p. 195)". While this approsch mey mot give exact cardimal
results, it has comsiderasble value in revealing trends,

Table 11 shows the location coefficients for the Port Dedge area
in 1950 and 1960 for 17 major industrial categories based om cemsus
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Table 11. Fort Dodge area location coefficients for 1950 and

1960
Coefficients

Mty 1950 1960
Agriculture 2.7817 3.9169
Mining 0.139%4 0.2217
Msnufacturing 0.4093 0.5877
Transportation 0.8836 0.8939
Communication & public utilities 0.7774 0.8421
Wholesale trade 1.2069 1.0292
Retail trade 1.0152 1.1350
Finance, insurance & real estate 0.5882 0.6619
Services 0.8311 0.8712
Contract comstruction 0.9723 0.8237
Public administration 0.5740 0.6431

Industry not reported 0.8926 0.4988
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industrial classifications. Ignoring the category of "industry not
reported” there are three industries that are basic to the area, The
wost predominant, 2s would be expected, is agriculture, while retail
and wholesale trades are also basic. Wholesale trade is declining
in importance while retail trade {s incressing. The actual employ-
ment figures are shown for comparative purposes in Table 12. The
calculation of the location coefficient also permits calculation of
the basic service ratio.

The basic service ratio is the ratio of employment in export
activities to employment in nom-export industries. For 1950, l” =

}h{-ﬂ- = 0.324, and for 1960 Ry, = %ﬂﬁ - 0.278.

The trend, thus, is toward an increasing proportiom of employment in
service industries., 1If we look at the situation in the comtext of a
regional euwployment multiplier, that is, total employment divided by
basic employment--this multiplier has increased from 4.08 to 4.59 during
the period from 1950 to 1960. This is a slightly differemnt presenta-
tion of the same implication: aservige employment is increasing rela-
tive to basic employment. It should be noted that the industrial
category "services" is not identicel in meaning to the concept of a
service or nom-exporting industry. It is in the sense that its locae
tion coefficient is less than one, however, that services is called a
"service” industry. This use of the term alsc explains the apparent
snomaly in classifying manufacturing as a "service" industry.

Table 13 shows the percentage of area employment by industrial

category which is found in Fort Dodge. It can be noted, also, that
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Table 12. Fort Dodge area excess-deficit (basic-service) employment,

1950 and 1960
Economic g Economic
Industry Actual Base Difference Actual Base Difference
1950 1950 1960 1960
Agriculture 16,635 5,980 10,655 12,308 3,142 9,166
Mining 108 775 -667 108 474  -366
Manufacturing 5,113 12,492 -7,379 7,418 12,622 -5,204
Transportation 2,221 2,513 =293 1,767 1,977 -210
Communication 991 1,275 -284 1,042 1,237 -195
publl: utilities
Wholesale trade 2,014 1,669 345 1,642 1,595 47
Retail trade 7,375 7,265 110 7,838 6,906 932
Finance, insurance 962 1,635 -673 1,285 1,941 656
real aot:to
Services 7,134 8,584 -1,450 8,507 9,765 -1,258
Contract construction 2,860 2,941 -81 2,263 2,747 484

Public administration 1,231 2,145 -914 1,486 2,311 -825
Industry not reported 1,352 714 638 936 1,877 -941

Totals 47,996 11,748 46,600 10,145°

®Total of positive differences.



Table 13, Proportion of six county employment within Fort Dodge 1960

Industry 1960 Area lu:“godn Proportion
Employment Employment
Agriculture 12,308 95 0.77
Mining 108 12 11.11
Manufacturing 7,418 2,997 40.40
Transportatiom 1,767 445 25.18
Communication 1,042 319 30.61
pubu: utilities
Wholesale trade 1,642 449 27.34
Retail trade 7,838 2,234 28.50
Finance, insurance 1,285 Lh 37.66
real ut:u
Services 8,507 2,680 31.50
Contract comstruction 2,263 425 18.78
Public administration 1,486 388 26.11
Industry not reported 936 360 38.46

Total 46,600 10,888 23.36
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the proportion of the area's basic employment located in Fort Dodge
is large relative to other asctivities. This is not surprising, how-
ever, because of the major role of agricultural products inm wholesale
and retail trade.
B. Shift Analysis

Table 14 sumarizes the components of the 1950 to 1960 employ-
ment shifts for the Fort Dodge area by the 12 aggregate imdustrial
categories cited earlier. The data show the effects of the three
shift snalysie components--national growth, regiomal share and indus-
trial mix--as well as the coefficients used in calculating the latter
two. The netional growth coefficient, as noted in Chapter II, is the
same for all industries. For the period 1950-1960 it is 14.54 percent.
The respective regional share and industrial mix shift coefficients
were calculated using the model presented in Chapter II. The actual
effects were calculated by applylng these coefficients to the 1350
employment estimates for the givem industries. For example, the six
county employment in agriculture in 1950 was 47,996. The national
growth effect for agriculture in the Fort Dodge aves 12 (14.54)
(47,996) = 2,419, The regional share effect is (12.15) (47,996) =
2,021, and the industry mix effect is (-52.70) (47,996) = 8,767,
Sunming these effects gives a total shift of -4,327. The net rel-
ative ghift is the sum of the regional share effect and the industry
mix effect.

Before proceeding to amalysis of the various categories, we shall
attempt to clarify the meaning of "regional share” and "industry mix",

The industry mix shift coefficient assumes the same value for a givem



Table 14, Couponents of employment shifts, Fort Dodge area, 1950-1960

Shift coefficients Employment effects

Industry Regional Indust~ Nation~ Region~ Industry !btal‘ Net
Share rial al al Mix Shift Rela-
Mix Growth Share tive b
Shift
Agriculture 12,15 -52.70 2,419 2,021 8,767 -4,327 -6,746
Mining 29.63 <44 .44 16 32 48 0 =16
Manufacturing 25.84 4.7 743 1,321 241 2,305 1,562
Transportation «13.19 -21.79 323 =293 484 454 <777
Communication &
public utilities -9,71 .32 144 =96 3 51 -93
Wholesale trade «31.09 ~1.92 293 6266 -39 «372 «665
Retail trade -5.86 -2.40 1,072 =432 -177 463 -609
Finance, insurance
& real estate 66.79 25.83 140 -65 248 323 183
Services -15,01 19.72 1,037 ~1,071 1,407 1,373 336
Contract
construction «31.22 «4,19 416 =893 =120 =597 -1,013
Public
administration -6.67 12.84 179 -82 158 255 76
Industry
not reported =240.03 194.72 196 «3,245 2,633 =416 -612
Total 6,978 3,429 .4,945 ~1,396 -8,37

“Total shift equals national growth effect plus regional share

effect plus industry mix effect.

‘l.lntiv. shift is the sum of the regional share and the industrial

nix effects.



69

industry for any region, It may be defined as the difference between
the overall national growth rate amd the national growth rate of a
given industry. If the national rate of employment change for a givem
industry exceeds the total mational employment growth rate, them the
industry mix coefficient for that industry is positive. Employment in
that industry in a given region then provides a positive comtribution
to net relative shift. If the total natiopal employment growth rate
is larger than the growth for that industry then the contribution of
that industry is megative.

The regional share coefficient may be defined as the difference
between the rate of employment change for 2 given industry im 2 givem
region and the nation employment growth rate for that industry. The
regional share coefficient may take om a different value for each
industry both within and between regioms. I1If the regional share co~
efficient is positive (negative) for a givem industry this means that
a given region is increasing (decreasing) its proportiom of national
employment in that indgetry.

Industries in the study area may be divided into four classes
according to the sign of the regiomal share snd the industrial mix co-
efficients. The first classification contains those industries for
which both effects are negative. Of the 12 industries listed in Table
14, four fit this classification. In the case of three--wholesale
trade, retail trade and comtract comstruction--the regionsl share effect
is more important, while for the fourth--tramsportation--the industry
mix effect dominates the net relative shift. It is noted that two of
these industries, vholesale and retail trade, both having a negative
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net relative shift, are basic industries for the area.

The second category inmcludes industries with a miun' regional
share effect and a negative industry mix effect. Both agriculture amd
mining meet these qualifications and in both cases the industry mix
dominates to produce 2 negative net relative effect. Here again we
are dealing with a basic industry, namely, agriculture.

Industries with a negative regiomal share effect and a positive
industry mix effect make up the third classification. The category
communication and public utilities hes a regional share effect which is
greater in absolute value than the industrial mix effect while for
public administration, finance, insurance and real estate, and ser-
vices the industry mix is more impertant, producing a positive net
relative shift. We ignore "industry not reported” because of its
indeterminant nature,.

Only one industry falls into the final category in which both
effects are positive. Regiomal share effect is more important in man-
ufacturing employment change, but industry mix also contributes to 2
positive net relative shift of 1,562 persomns, the largest for any
industry in the area. The services sector also shows & sizable net
relative shife, For this reason, and because both services and man~
ufacturing contain a number of sub-categories, we shall conduct a
more detailed analysis of these two aggregete industries. This will
not only provide additiomal informetion about area employment, but
will also facilitate a more complete evaluation of the usefulness of
shift analysis.

One of the advantages of shift analysis is that it enables de-
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tailed inspection of ares employmeant changes. Tsbles 15 and 16

show the aggregate categories, mamufscturing smd services, respective-
ly, subdivided into their primé components. It is importsnt to note
that the summations of regiomal shere and industry mix effects of the
components do mot equal the regiomal share snd industry nix effects
for the aggregete clessificetions. As Ashby explaims, "The industrisl
aix and regional share components, when summarized aecross two or more
industries, depend in part upon the level of industrial detail (withim
a given total) under smalysis. However, the changes in these two
components which ave induced by chenges in the level of industrial
detail are equal in absolute value and of opposite sign. It follows
that their sum, the net relative chamge, is unaffected by any such
changes in the level of aggregation (2, p. 17)". This can easily be
seen by comparing column totals in Tables 15 and 16 with the aggregate
clasgses.

The prise category within menufscturing which shows the greatest
growth potentisl is food and kindred products with a met relative
shift of 1,024, 1If we calculate its location coefficient, we find that
it is 1.3321 in 1950 and 2,.2376 in 1960, which qualify food and kindred
products as a basic industry. Several other mamufacturimg sub-cate~
gories such as printing, publishing end allied, electrical machimery,
transportation equipment, and other durable goods, also show growth
potential. The only other class, however, with z location coefficient

greater than one iz “other durable goods”.

iA prime categery refers to an industry which is not sub-divided
into greater detail,
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Table 15. Compoments of manufacturing employment shifts, Fort Dodge
area, 1950 - 1960

ghift coefficients ~  [Employment effects

Industry Region- Industri- Nation-Region-Indus-Total® Wet

al share al mix al al share try shift nhup
Lxowth mix shife

Food & kindred 52,66 8.49 243 882 142 1,267 1,024

products

Printing, publish~ 11,15 17.71 68 53 83 204 136

ing, & allied

Chemical & allied ~45,73 21.11 58 -182 84 =40 -98

Textile mill 31.80 +36.82 3 7 -8 2 -1

products

Apparel & other -28.17 +<5.85 11 -22 -4 -15 =26

fabricated products
Other non-durable «75.93 -B8.61 38 -198 22 ~182 «220

goods

Furniture, lumber 10,77 «25.31 16 12 -28 0 ~16
& wood products

Primery metal 167.00 -11.17 &4 45 -3 46 42
indusiries

Fabricated metal 59,39 37.93 9 35 22 66 57
industries

Machinery, except -23.18 10.55 107 170 77 14 -93
electrical

Electricel machin-  192.53 58.15 17 221 67 305 288
ery, egquipment, etc.

Motor vehicles & 26.74 -16.28 2 4§ -2 4 2
equipment

Transportation 2,979.16 86.30 1 149 4 154 153
equipment

Other durable 14.79 12,59 167 169 144 480 313
goods

Manufacturing® 25.83  4.71 743 1,321 241 2,305 1,562
Totals 4% 1,005 ss6 2,305 1,s61%

“Total shift equals national growth effect plus regional share effect
plus industry mix effect.

bRelative shift is the sum of the regional share and the industry
nix effect.

tt included in totals.
of rounding error these totals do not agree exactly with
the shifts of manufacturing in the aggregate.



Table 16. Componeuts of services employment shifts, Fort Dodge area, 1950 - 1960

_Shift Coefficlents __Esploynent Effects +
Regional Industry HNatiomal Regional Industry Total Relative
Industry Share Mix Growth Share Mix Shife shife
Business services ~«110.97 98.08 26 =202 179 3 -23
Repair services -23.57 =25.10 159 =258 =274 =373 -532
Private households -.67 5.18 128 -6 46 168 40
Other personal -6.82 -10.37 154 =72 =110 -28 -182
services
Entertainment & -37.53 -12.63 55 -142 48 -135 =190
reécreation service
Medical & hospital -83.05 55.56 154 -879 588 -137 291
Educational=- -33.73 49.65 232 =539 79 487 255
government
Educational- ~-15.89 46.07 36 -39 113 110 74
private
Other professional 157.78 27.68 93 1,008 177 1,278 1,185
& related services
Services® -15.01 19.72 1,037 1,071 1,407 1,373 336
Totals 1,037 -1,129 1,465 1,373 336

“fotal shift equals natioral growth effect plus regional share effect plus industry mix effect.
hlohl:i.v- shift is the sum of the regional share and the industry mix effect.

“Not included in totals.

€L
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The service sub-categories showing a large net relative shift are
public education and other professional services. Both public educa-
tion and other professional services had & location coefficient greater
than one in 1960 so that may be regarded as basic industries. The
repair services category also qualifies as basic; yet it has the largest
negative net relative shift of any prime service category.

Growth coefficients also lend themselves well to projective
techniques. Table 17 shows 1975 employment projections for 50 employ-
ment projections for 50 industrial classes. The model used for these
forecasts is a2 modification of the model derived by Maki and Suttor
(53). It is given by the equatiom,

.:IIO (.l. )=e

t  eew)

O o
»

n‘-unlﬂudmmqloﬂmt&lﬁhﬁ-&y
t

s Wwhere

at the most recent decermial cemsus:

« = total number of persoms employed im the ith in-

1e-10)
dustry at the previous decennial census;

e, = projected smployment in the ith industry;
(t+N)

N = length of th period of the projection in years.
The value of the projection for the detailed classes is question-
able because a2 deviation of comparatively small magnitude tends to
represent a considerable percemtasge of the projected figures. For
this reason a further disaggregatiom of the basiec equation may be



Table 17. Estinmated employment in specified industry, Fort Dodge area, 1950, 1960, 1975

a _Esploywent
fnSwakny 1950 1960 1975
Agriculture 16,635 12,308 7,833
Agriculture 16,631 12,308 7,833
Foregtry & fisheries L 3 2
Miniog 108 108 108
Manufacturing 5,113 7,418 12,963
Food & kindred prod 1,674 2,91 6,849
Printing & publisjing & -llud 470 674 1,157
Chemical & allied 397 357 304
Other non-durable goods 358 163 50
Textile mill prod. 21 23 26
Apparel & other fabricaged md 77 63 45
Other non-durable geods * 260 78 13
Furniture, lumber, & wood prod. i13 113 113
Primary & fabricated metal_industries 86 198 692
Primary metal industries * 27 73 325
Fabricated metal industrieg 59 125 385
Machinery, except electrical . 734 748 770
Electrical machimery, equip., etec. 115 420 2,931
Other durable goods - 1,166 1,804 3,472
Motor vehicles & equip. & 16 20 28
Trangsportation equiy., etc. 5 159 2,851
Other durable goods 1,145 1,625 2,747
Transportation 2,221 1,767 1,254
Railroad & railway oxprou - 1,137 671 304
Trucking service & wgrehousing 913 892 861
Other tramsportatiom 171 204 266

®Industries marked with an asterisk are prine categories.

sL



Table 17. (Continued)

Exployment

a
Ny 1950 1960 1975

Commumication & public utilities 931 1,042 1,123
Cosmunication - 459 471 490
Utilities & sgnitary service 532 571 635

Wholesale trade 2,014 1,642 1,209

Retail trade * 7,375 7,838 8,588
Food & daily products stgres 1,190 1,19 1,200
Esting & drinking 1,491 1,497 1,506
Other retail trade . 4,694 5,147 5,910

Finance, insurance & real estate 962 1,285 1,984

Services é 7,134 8,507 11,078
Business servicgs 182 185 190
Repair services 1,093 720 385
Persomal services 1,938 2,078 2,307
Private households 882 1,050 1,364
Other persomal services > 1,056 1,028 987
Entertainment & recreation services 37 264 126
Professional & relgted services 3,542 5,280 9,610
Medical & hospital & 1,058 321 748
Educational: 1,599 2,086 3,108
Educational: private & 246 356 620
Other professional gervices 639 1,917 9,961

Contract comstruction, 2,860 2,263 1,593

Public administration 1,231 1,486 1,971

Industry not reported 1,352 936 536

Total 47,996 46,600 50,240

9L
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needed po that only the uniquely estimated component of the regiomal
share coefficient is projected instead of employment. Employment can
then be derived using this component.
The basic shift analysis equation is:
A+B+Cw=(de, /e, ) (38)
i ‘t
where,
A= (/] l.l‘l.t). or the national growth coefficiemt;
B = "4'1"1 ) - (UE./E. ), or the industry mix coeffi-
t
cient; and
Cw»(le /e, ) - (41K /B, ), or the regional share coeffi-
1 "t LI
cient.
Both A and B may be computed from given projections for the

nation., C must be uniquely derived for each region. Now,

M'tntt) =A+B=¢0

s (39)
Aede, ) =G, +C =gy
( e, .1t) g tC=g . (40)
The only element we need to project is C in order to derive e
since both A and B are given national projections, as denoted by
the equations;

A=g,, (41)
B=G, -A, (42)
and
=g -6 (43)
Therefore,

Aeg =0y (6. + (6 - 6.) + (8; - 6,)). (44)
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If we were to project g:, wve would be projecting the right
hand side of Bquatiom 38, simply becsuse the equation {s definitiomal
in form. Operationally, therefore, we must project the regional share
coefficient, C, which is the differemnce in growth between the regiom
and the nation for a specific industry. Employment forecasts derived
from the projections of this coefficient may be more reliable than
those derived from the method which we used., The explanmation for
this increase in reliability is that while C may show a considerable
percentage fluctuation, the effect of this fluctuation on absolute
employment figures will be small gince C is only a portiom of total
employment change. The important consideration is to attempt to
discover a general trend for C tending toward an upper or lower limit
or zero.

In concluding this chapter we shall use the By * (.1t/.1t-lo)
derived for the projection model as 2 basis for an employment growth
trend index; this will enable us to look at the overall growth trends
for the aggregate industrial classes and natiomal growth. The index
is simply By 100 and is plotted in Figure 13. As would be expected,
the only industries showing & greater employment growth rate than the
national rate are those that show a positive net relative shift in
Table 14,

The rapid decline in agricultural employment change also is not
surprising.

In summary, this chapter covers information regarding employment
changes in the study area. We have found that there are only three

broad classes of basic industry in the Fort Dodge area, none of which
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show a great deal of growth potential. The basic service ratio is
decreasing, and thus, the employment multiplier is inecreasing. Those
aggregate industrial classes showing the greatest promise in terms
of employment growth are manufacturing; finance, insurance and real
estate; public administration; and services. Employment projections
show that these categories will contain the greatest proportiom of
1975 employment. A more detailed analysis has revealed that within
these aggregate categories certain prime industries uhiéh are basic
to the area and also show comnsiderable employment growth potemtial.

The meaning and implications of this informetion is discussed
in Chapter VI amd VII.
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V. SPATIAL DISTRIBUTION AND MOBILITY

In the two previous cluptor.l our primary coancerm has been with
the static location and temporal movement of population and employ-
ent. This chapter is councerned with the analysis of the spatial
mobility of households and workers. The analysis involves three major
considerations, namely, migration trends, commting patterns amnd coun-
sumption pstterns.

The analysis of migratiom tremds is concentrated specifically
upon the Fort Dodge area with sdditiopal reference to studies con-
ducted in the Upper Midwest® (1) and the Northern Plains® (56). The
study of comsuting also centers upon the Fort Dodge area. Again, sup-
plementary information from Upper Midwest Studies (1, 16) proves useful.

Consumer purchase patterns are analyszed in terms of a 1960
"Business Impact” survey. This survey sample was of a stratified
cluster type drewn randomly from the population of Iowa open-country
farms and households. Survey informstion was obtained om all purchases
nade by 2 sample of 497 farms, 486 farm households, and 115 open-country
households for a period of 1 year. The term open-country refers to the
3, An Upper
Midwest study also provides sdditiomal trading pattern information(l5).

area outside the limits of incorporated towns and cities

1the “Upper Midwest” includes Minmesota, Momtans, Northern
Michigan and Wiscomsin, and North and South Dakota.

’fhe Northern Plains include Tows, Nebraska, Minnesota, and
Worth and South Dakota.

’hhr, Harold, lIowa State University, Ames, Iowa, Sampling
definition. Private Communication, 1965.
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Residentisl movements within or between regions may improve real
income snd employment opportunities (1, 40, 63, 64, 87). It is pos-
gible, however, that friemde and relatives, rather than ecomomic op-
portunity, is the most important factor affecting populatiom migratiom
(60), Friends and velatives provide essential informatiom about jobs
and living conditions, which makes migration feasible.

Table 18 shows net migration (i.e., the difference between po-
tential population, based on natural increase, and actual populatiom)
from the six county area and also from Fort Dodge during the 20 year
period from 1940 to 1960. To the extent that migration trends reveal
basic economic prospects for am area, the data in Table 18 suggest
continuation in total population decline for the Fort Dodge area.

Out migration increased from 12.1 percent during the 1940-1950 period
to 13.1 perceat from 1950-1960. Fort Dodge shows an out migration of
5.9 percent during the 1950 to 1960 period. This represents en in-
crease of 2.7 percent over the 1940 to 1950 period, Table 19 compares
net migration for the six county area, Fort Dodge, and the State.

The migration data show that the Fort Dodge area is losing a
considerable number of employable people in the 25-64 age group. This
suggests a lack of adequate job opportumities in the area and in Fort
Dodge. The results of the Northern Plains study (56) support these
findings. That area is also an agriculturally based regiom with sub-
stantial out-migrationm (Table 20). Again, the highest rate of out

migration occurs among young adults remging in age from 20 to 34,



Table 18. WNet migratiom, Fort Dodge and six county ares, 1940 to 1950 and 1950 to 1960"

Net migration Net migratiom
County 1950 to 1960 1940 to 1950
and Potential  Actual
T TP merease  196® 16 Mesber o000 Weber o000
Fort Dodge® 25,115 4,75 29,869 28,399  -1,470 -5.9 ~743 3.2
Calhoun 16,925 1,874 18,799 15,923  -2,876 -17.0 2,663 -15.1
Hamilton 19,660 2,462 22,122 20,032  -2,090 “10.6 -2,660 -13.4
Humboldt 13,117 1,853 14,970 13,156  -1,814 -13.8 2,046 -15.2
Pocahontas 15,496 2,243 17,739 14,234  =3,505 -22.6 2,914 -17.9
Webster 44,241 7,39 51,635 47,810 3,825 ~8.6 -2,490 6.0
Wright 19,652 2,588 22,240 19,447  -2,793 -14.2 -2,871 14.3
Total 129,091 18,414 147,505 130,602 =16,303 -13.1 -15,644 -12.1

Dpopulation as of April let.

Source: Wakely (85).

“Not included in totals.

£g



Table 19. Net migration, Iowa, Fort Dodge and six county area, 1940 to 1950 and 1950 to 1960°

Net migration Net migration

State, area 1950 to 1960 1940 to 1950
and city Potential Actual s

Pop. Hatural Pop. Pop. % of of

1950°  increase 1960° 1960° BombeT 1950 pop. TU"P*F 1940 pop.
State 2,621,073 365,071 2,986,146 2,757,537 -228,607 -8.7 -197,945 -7.8
Area 129,091 18,414 147,505 130,602 -16,903 -13.1 -15,644 =12.1
Fort Dodge 25,115 4,754 29,869 28,399 «1,470 -5.9 -743 -3.2

*Source: Wakely (75).

b!«pl.al:icm as of April lst.
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Table 20. Rank order of out-migration rates

by age _groups in the northern

Plains”
Age Group Out-Migration Rank
Rate %
20-24 43.3 1
25-29 31.4 2
30-34 22.9 3
15-19 20.9 4
5-9 18.2 5
35-39 17.4 6
10-14 14,0 7
40-44 12.8 8
45-54 9.7 9
55-64 7.3 10
65 & over 6.9 11

Source: (50).



Only 96 percent of the region's out migration came from non-metro-
politan areas, while over 95 percent of the migrants went to metro-
politan areas.

The findings of the Upper Midwest migration study (1) also sup-
port the findings for the Fort Dodge area and the Northerm Plains.
Again, each of the three areas have a largely agriculturally based
economy. With reference to the Upper Midwest region, however, six
urban centers attracted 43 percent of total area in-migratiom. Such
growth centers attracted 15 to 20 percent of their migrants from sur-
rounding counties and 40 to 50 percent from the rest of the regiom.
These centers are characterized by growth in new job opportunities,
high population turnover, good housing, and above average income
and education advantages. The contrasting results for the Fort Dodge
area suggest that, though Fort Dodge is an urbam area, it lacks some

of these characteristics.

B. Commuting Patterns

Largely because of highway construction and the widening and
resurfacing of existing roads, commuting has become a substitute for
migration as a means of obtaining improved job opportunities. Refer-
ring again to the results of the Upper Midwest migratiom study (56),
commting is most prevalent in areas around growing non-metropolitan
cities in agricultural regions with surplus labor, and in areas of
dispersed, partly agricultural settlements. Small towns with avail-
able housing, cheap space, and a mobile population (i.e., a population

willing to commute) may survive and even grow if they are within, say,
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50 miles of a thriving urban growth center and are located om a
good highway.

Ve look now at Iowa commuting patterns. Figure 14 displays
commuting patterns zround the focal center counties of the 15 Iowa
FEA's for 1960". The black dots sre proportiomal in area to the
number of commutors living in the county where the dot is located,
commuting to the focal center the arrow indicates. Note that there
is a positive relationship between the size of the focal cemter and
the labor supply area. Also, in the case of Dubuque, Davenport, and
S8loux City areas, some commutation originates in counties outside
Towa.

Turning specifically to the Fort Dodge area, Figure 15 shows
the magnitude of commutation to and from each of the six counties in
1960. For Webster coumnty, for example, total number working in the
county is 17,073. Of this number, 856, or 5 percent, are commutors.
Pocahontas county also has a labor force of which 5 percemt are com-
mutors, while Hamilton has 3.8 percent, Wright 4.4 percent, Humboldt
3.7 percent and Calhoun 3.6 percent. The presence of Fort Dodge
appears to have very little effect on the percentage commuting to
Webster County, which contradicts that expectation of a positive cor-
relation between commuting and city size, (assuming that the city pos-
sessed the characteristics of a thriving growth center).

Figure 16 shows & more detailed representation of Fort Dodge
area commuting patterms. This figure shows the relation of the six
emggﬁ in this Fort Dodge area to the diamond-shaped delineation

data for this figure were derived from unpublished 1960
U.8, census data,
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Figure 15.

Fort Dodge area commutationm by county
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180«:«: Fox and Kumar (34).
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counties in this Fort Dodge area to the diamond-shaped delineation
used by Pox (30). The width of the arrows represents magnitude, the
length represents distance, and the direction represents a vector

sum, These arrows again ghow the dispersed pattern of commutatiom.

C. Consumer Trade Patterns

The Business Impact study previously described was a joint
undertaking of members of the State University of Iowa and Iowa State
University under the suspices of the Research Committee of the Iowa
College~Commnity Research Center. The first resulte presented are
the findings of the University of Iowa under the direction of Dr.
Arthur lhlah’. The second part of the analysis involves a different
approach to the same data, and our findings.

In this section we are not concerned with the population of cities
but with the comsumption patterns of open-countyy households and
farms. It is the effect of these purchase patterns on the central
city which we wish to assess. We also wish to present some techniques

for this type of investigation.

1, State University of Iowa results

The analysis of consumption patterns conducted by the Bureau of
Business and Economic Research was based on 2 "linkage" classification
of 32 goods and services purchased by 486 farms and 115 open-country

households. This "linkage" anaslysis involves the grouping or linking

S\hhh, Arthur, Bureau of Business and Economic Research, State

University of Iowa, Iowa City, Iowa. Unpublished study. Private
Communication. 1965.
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together of those goods and services which have a high probability

of being purchased in the ssme type or size of town. The six group-
ings used appear in Table 21. They are ranked accordimg to "order"
with the lowest "order' goods listed in Group I and the highest "order”
in Group VI. "Order" is sssumed to represent the consumer's willing-
nese to "shop around"” before purchasing an item, The lowest order
commodities involve the least shopping, the commodities in Group VI
the most. Table 22 also displays the mean distance traveled to, amd
mean population of, the town of meximum purchase for each item. The
correlation coefficient for these two means is 0.8629.

Although a large part of this correlation may occur because the
number of large towns in Iowa is small, and it is, on the average,
necessary to travel a greater distance to them than to smaller towns,
the important consideration is the pattern of relatiomships for spe~
cific consumer items. Consumers are willing to and, in fact, do
travel farther to larger towns to obtain certain commodities.

Figure 17 and 18 present this phenomenon spatially on maps of
the Fort Dodge area. Trade areas for low order goods based omn survey
data appear in Figure 17. The low-order goods represented are those
from Groups 1 and II, Table 21. The high order goods are Groups V
and VI. Note the comsiderable increase in area size and the decrease
in number of areas for high order goods (Figure 18).

The truncated nature of the high order shopping areas between
Fort Dodge and Webster City is probably the result of competition for

this type of goods between the two towns.



Table 21. Linkage classificatiom

Group 1

Beauty & barber

Car, running costs
Food locker

Food

Fuel, house

Gifts, organizatiomal
Repairs, TV & appliance

Group 11

Dry cleaning

Food & drink away

Hobby equipment
Medicines, not prescribed
Medicines, prescribed
Personal care items
Repairs, house

Shoe repair

Group II1

Dentist

Glassware & silver
Major appliance
Physician & chiropractor
Sporting goods

Croup IV

Clothing, men's
Movies
Pete and pet care

Croup V

Car purchase
Clothing, boys

Clothing, gifts
Furniture

Minor appliances
Textiles
Toys

Croup VI

Clothing, girls
Clothing, women's

€e
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Table 22. Selected characteristics of commodities (Mean values)

o
o i cha
Mean
Item Megan Mean value of
distance population purchases
(miles) (1,000) (dellars)

Food & drink away 10.7 1.8 126
Personal care items 10.7 1.4 30
Clothing, men's 15.6 2.5 110
Clothing, women's 30.3 10.6 101
Clothing, boys 15.6 2.3 128
Clothing, girls 29.3 6.8 123
Clothing, gifts 17.7 3.3 48
Major appliances 14.5 4.6 290
Minor appliances 26.0 12.5 75
Furniture 18.7 3.2 142
Textiles 20.5 3.5 22
GClassvare & silver 14.6 1.7 11
Fuel, house 7.8 0.7 198
Repairs, house 12.2 1.7 179
Physician & chiropractor 13.6 1.5 100
Dentist 11.1 1.2 60
Medicines, prescribed 11.5 1.7 53
Medicines, not preseribed 9.2 1.0 15
Movies 16.7 4.2 14
Sporting goods 14.1 1.5 17
Hobby equipment 13.3 1.9 20
Toys 15.0 2.6 48
Pets & pet care 13.4 1.3 5
Car, running costs 7.2 0.7 245
Cifts, organizational 9.3 1.1 17
Beauty & barber 7.4 0.7 44
Dry cleaning 10.6 1.1 21
S8hoe repair 9.5 1.0 6
Food locker 9.9 1.9 32
Repairs, TV & appliance 7.9 0.7 27
Car purchase 19.7 2.2 1,221
Food 7.8 0.9 848




Figure 17.

Low-order goods shopping areas for six county Fort Dodge area
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The purchase petterns for women's clothing were analyzed further,
inasmuch as this category shows the largest wean distance to the town
of maximum purchase in Teble 22. These purchase patterns are repre-
sented by arrows on Figure 19. Note the concentration on Des Moines
and other large cities. The tendency of consumers to travel greater
distances to purchase certain ftems in larger cities suggests 2 con-
tinuing decline in retail sales in many small towms., This will be
perticularly true as mew highways are built end the old ones improved

making large cities more accessible.

2. JTows State University xesults

The amalysis of the relationship between distance traveled and
city size for the purchase of various goods is confimed to oaly a
fow items, inasmuch as these vresults are similar to those cited earlier.
However, the detailed analysis are presented with referenmce to four
alternative techniques for analysing these data, We shall look at
tvo purchase items of widely differing value from each of the three
classes of expenditure, open-country households, farm households,
and farm business expenditures.

For this enalysis all Iows towns, incorporated and unincorporated
are considered as possible trade centers. The 1960 distribution of
these towns by size class, both by number and population, appears in
Table 23. The percentage in each size class is also shown.

The first technique which we will employ is "pumber based”, that
is, we shall assume that the proportion of total expenditure of farm
households for a given item spent in towns within a given sire class
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Figure 19. Purchase patterns for women's clothing
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i3 equal to the proportion of the total number of towns in that class.
Thus, we are assuming that every town, regardless of size, has an
equal-size trade area. Ve are assuming throughout the discussions
that farm and open-country population, and also towns, are homogene-
ously distributed throughout the state, and that the population of
&ll towns is point centered,

Table 24 shows the expected proportion of expenditures per towm
gize class using the number-based assumption; the table alsc shows the
actual proportion of food and household furnishing expenditure for
farm households obtained from the survey. We have calculated the
differences between the expected and the actual percentages and these
also appear in Table 24. Examining this table we note first that the
conformance of our assumption to reality is considerably less than
desirable. While we would not expect the actual data to correspond
exactly, the deviation between sssumed proportion of purchase and the
actual are too large to consider reasonable. Consumers do drive great-
er distances in order to shop in larger towns and they drive farther
for household furnishings than for food. In towns of less tham 1,000
population, the percentage of total furnishings purchases per class
is less than the proportion of towns per class, while the same is true
for food items purchased in towns under 500 population. One factor
which this approach fails to show is that few towns under 200 contain
an establishment selling household furnishings and many would not have
a store carryiag a full line of foods.

Farm people are willing to drive to larger cities (i.e., cities
of more tham 10,000 population) to purchase furnishings. Looking at



Table 24. Expected nogo:tton‘ of expenditures per size class vs. actual proportiom of

expenditures per size clasgs

¢ 200 500 1,000 1,500 2,500 5,000 10,000 25,000 100,000
to to to to to to to to to and
Item 199 499 999 1,499 2,499 4,999 9,999 24,999 99,999 up
Total no.
of towms 7% 330 220 78 58 46 33 11 i3 1
Expected
proportion 50.1 20.8 13.9 4.9 3.7 2.9 2.1 0.7 0.8 0.1
Proportion of
food purchases 3.8 7-1 14.0 2.1 13.0 19.9 18.5 6.3 7.3 0.7
Difference in
proportions -46.3 -13.7 0.1 4,2 9.3 17.0 16.4 5.6 6.5 0.6
Proportion of
furnishings 2.2 4.0 7.3 6.3 5.6 14.0 18.7 8.6 23.8 7.4
Difference in
proportions «47.9 <16.8 6.6 1.2 1.9 11.1 16.6 7.9 23.0 7.3

.'lzpeet«l proportion is equal to the proportiom of the total number of trade cemters withie a

given size class ( i.e. the expenditure assuwption is number based).

Pihe expenditures sre those made by farm households.

101
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actual percenmtages, 39.8 percent of furnishings purchases are made

in 1.6 percemt of the towns. The largest proportion of food purchases,
however, takes place in towns from 5,000 to 10,000 populatiom, with
51.4 percent of total purchases in 8.7 percent of the towns. The
results of our analysis suggest that distance is a less important
purchase-determining factor for furmishings. There may be a disuti-
1ity connected with city shopping which causes cities of over 10,000
population to lose some attractionm in the case of food purchases.

The second analytical approach is similar to the first except that
the basic assumption is exactly the opposite. This approach is popu-
lation based, Ve assume that expenditures are proportional to ecity
size. The expected expenditure per size class is equal to the pro-
portion of total population living in cities and towns which falls in
that class. We would mot expect distance to be a factor im deter~
mining the towm of purchase under this assumptiom.

The expected population-based proportions appear in Table 25.
The actual proportion of expenditure per clasgs are the same as before.
We do, of course, have new differences between expected and actual
proportions. A quick glance shows that the new assumption is more
realistic for furnishings inasmuch as the differences are considerably
smaller,

The negative differeaces in the two larger town classes may be
csused by the disutility of distamnces, evem in the purchase of ex-
pensive shopping items. This effect 1is even more evident in food
purchase. A disutility associated with shopping ia large cities may
also contribute to a proportion of purchases which is less tham the



Table 25, Expected mtlon‘ of expenditures per size clzses vs. actual proportiom of oupom!l»eln.'nb

per size class
Trade center sirze c

0 200 500 1,000 1,500 2,500 5,000 10,600 25,000 100,000

to to to to to to to to to and
Item 199 499 999 1,499 2,499 4,999 9,999 24,999 99,999 up
Total
population 101,632 105,600 152,680 94,614 110,606 161,368 227,073 169,543 673,556 208,982
Expected
preportion 3.1 5.3 7.6 4.7 5.5 8.0 11.3 8.5 33.6 10.4
Proportion of
food purchases 3.3 7.1 14.0 9.1 13.0 19.9 18.5 6.3 7.3 0.7
Difference in
proportions -1.3 1.8 6.4 4.4 7.5 11.9 7.2 -2.2 -26.3 =-9.7
Proportion of
furnishings 2.2 4.0 7.3 6.3 5.6 14.0 18.7 8.6 23.8 7.4
Difference in
proportions =2.9 -1.3 «0.3 1.8 0.1 6.0 7.4 0.1 -9.2 -3.0

'!xpuud proportion is equal to the proporticn of total trade cemter population living im a2
given size class (i.e. the expenditure assumption is population based).

hth- expenditures are those made by farm households.
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proportion of population in the larger size classes.

The negative values in the smaller classes can be explained by
lack of such establishments in small towms.

Most of the results obtained from these two approaches are simi-
lar. However, by comparing the results, a more complete picture of
the effect on purchases of town size and distance is obtained, The
differences in proportion obtained from the two techmiques are graphed
in Figure 20, Comparing the two assumptions for various sectioms of
the graph we note one additional point. The number-based assumption
produces less variance for towns betweem 500 and 1,000 population and
also for those greater tham 10,000 population.

Figure 21 shows the differences from expected proportions under
the two assumptions for the food and furnishings purchases of the 115
open-country non-farm Iowa households. Because of the small size of
this sample, we must be extremely careful about the conclusioms drawn
from this graph. However, the trend lines follow much the same pat-
tern as for farm household purchases. Some of the greater fluctua-
tions may be attributed to sample size.

The differences between expected and actual food purchases shift
from negative to positive under the population based assumption for
towns greater than 1,000 population., The same phenomenon occurs for
towns of 500 population or greater for farm families. The proportion
of food expenditures becomes less than the proportion of population
per size cless (i.e., the differences change from positive back to
negative) for farm families in a smaller town class than for open-

country non-farm families. These results support the hypothesis that



Figure 20. Deviatious from expected proportion of c:p-nd;turc' per trade center size class,
farm households expend!tures

®Actual proportio: of expenditure equal to expected proportion :s a zero
dev atior.
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Figure 21. Deviations from expected proport on of exponditurt' per trade center size clags,
non=farm open=-country household expenditures

®Actual proportion of expenditure equal to expected proportion is a zero
deviation «
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members of open-country householde prefer to drive further to shop
in larger towns. The number-bssed assumption provides the same in=-
formation about purchases from smaller towns. There are consistent
positive differences from both assumptions for both items in towns
of 5,000 to 25,000 population for open-country non-farm households.
This may indicate the size town in which these people prefer to shop.
Similarly, the farm household results suggest a preference for towns
of 2,500 to 10,000 population,

The farm expenses selected for avalysis were truck expense and
motor, tools, and so on. The per unit cost of these two items does
not differ as greatly as, say, tractor purchases and motor, tools,
and so on. Truck expense was selected rather than an item involving
more money because it has enabled us to test an additional hypothesis.
Stafford (75) has suggested that improved highways are a major factor
causing small towns to shrink., Paradoxically, these small towns pro=-
vide much of the maintanance and repair of the veh!cles traveling
on these roads. This service keeps these towns from disappearing
completely,

With reference to truck expense note that the actual proportion
of total expenditure which takes place in the smaller towns under the
population-based assumption exceeds the expected proportion consider-
ably (Figure 22). Roughly 40 percent more of total truck expense than
expected takes place in towns of 200 teo 1,500 population. Under the
same assumption, an excess of approximately 30 percent of total moter

and tools expenditures is found in towns of 2,500 to 10,000 popula-

tim.



Figure 22. Deviations from expected proportion of cxponditut.' per trade center size class,
farm expenditures

#pctual proportion of expenditure equal to expected proportion is a zero
deviation.
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The pumber-based assumption more closely corresponds to actual
expenditures for both truck and moteor and tool expenditures in towns
larger tham 10,000, Expenditures occurring in towns of 1,500 to 10,000
population exceed the expectatiom of both assumption.

In summary, the two similar approaches thus far comsidered have
shown that:

(1) Consumers tend to purchase furnishings im larger towms

than food.

(2) Open-country houssholds purchase the same items as

farm houssholds in larger towns.

(3) Fermers' truck and tool expenditures take place pri-

marily in towns of lees than 10,000 populatiom.

The techniques just considered have comcentrated primarily om
the town in wvhich purchases were made. The next twe techmiques will
consider the mean distance traveled to make these purchases. Again,
we will compare actual values with expected values based om some
extreme assumptions. The expected mean distances for various size
trade areas, depending on the assumption, were calculated using the
rule developed by Fremch (35). This, assumes diaswond-shaped trade

sreas. The rule is:

P = 2/3r, (45)
vhere D is mean distance traveled to the trade center and r is the
distance from the trade cemter to ome of the points of the diamond,

At one extreme we assume equal sive trade areas for every lows
town. This divides the state into 1,584 areas with a mean distance
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of 2.81 miles to each trade center for a uniformly distributed popu-~
lation., This assumption is represented by a2 straight line in Figure
23, As the other extreme, an overlapping of trade areas is assumed,
Each town size class has the whole state as a trade area, The size
of the unique trade area for a town within the class depends upon
the number of towns in that class. For example, Des Moines is the
only town larger than 100,000 population so its trade area is the
whole state. There are 13 towns in the next class; hence, the trade
area for each is 1/13 of the state. In other words, these trade
areas form a series of subsets.

The mean distances to an area trade center of a given size is
also plotted in Figure 23. Between the curves based on the above two
assumptions are plotted the actual mean distances traveled to various
size towns for the purchase of food and furnishing by farm households.
The only actual distances lying above the expected upper limit are
for towns under 500 population for furnishings and for towns under
200 population for food purchases. This may be because some small
towns do not possess establishments supplying furnishings or food.

The positive correlation between town size and mean distance
traveled for furnishing purchases supports the findings of the link-
age analysis cited earlier. There is little difference in distance

traveled to purchase food regardless of town size.

The mean distance traveled for food purchases is not appreciably
different for open-country households (Figure 24). However, the
distance the householders travel for furnishings does not increase

greatly with town size. This may imply, contrary to our assumption



Figure 23. Actual mean distance traveled for a purchase vs. expected” mean distance traveled
to nested hierarchy of citles, farm household expenditures

.praeted mean distance assumes each trade center size class has the entire
state as a trade area (i.e., the size of trade area for a given size center equals the area
of the state divided by the number of places in that size class).
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Figure 24. Actual mean distance traveled for a purchase vs. expected” mean distance traveled to
nexted hierarchy of cities, non-farm open=-country household expenditures

ﬁxpectod mean distance assumes each trade center size class has the entire
state as a trade ares (i.e., the size of trade area for a given size center equals the area
of the state divided by the number of places in that size class).
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of homogeneous distribution, that most open~-country households are
located near the larger cities.

Figure 25, which portrays the mean distances traveled for the
selected farm purchases, points out a weakness of this technique.

We know from our previous analysis that the majority of the expendi-
tures on these two items took place in towns with a population of less
than 10,000; therefore, no confidence can be placed on the trends
above this town size class because of the inadequacy of the sample
size in that range.

The last technique to be applied is a cumulative distance approach
in which the basis for comparison is the expected mean distance that
must be traveled to reach a town of a given size or larger. As town
size increases, the expected base mean distance also increases because
the number of such towns is decreasing. Figure 26 shows the actual
cumulative mean distances traveled for purchases of food and furnish-
ing by farm households as well as the expected or base mean distances.
The location of the cumulative mean distance for furnishings lies
above the expectational curve throughout almost its entire distance,
implying considerable shopping around for this fitem, It does not
indicate, however, the size town in which travel took place. Never-
theless, it does indicate that the Des Moines trade area does not
include the whole state.

The cumulative mean distances appear in Figures 27 and 28 for the
selected open-country and farm purchases. This information is essen-
tially the same as for the previous techniques; however, the cumula-

tive nature of the approach disguises some detail, as previously noted.



Figure ?5. Actual mean distance traveled for a purchase vs. expected” mean distance traveled
to nested hierarchy of cities, farm expenditures

.h.putod mean distance assumes each trade center size class has the entire
state as a trade area (i.e., the size of trade area for a given sire center equals the area
of the state divided by the number of places in that size class).
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Figure 26. Actual mean distance traveled for a purchase vs. cu,-ctod‘ mean distance traveled
to a trade center of a given size class or larger, farm household expenditures.

'proctld or base mean distance is calculated by assuming the entire state
to be the trade areas for given size trade center or larger.
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Figure 27. Actual mean distance traveled for a purchase vs. cxp.ctad' mean distance traveled
to a trade center of a given size class or larger, non-farm open-country house-
hold expenditures

alxpectod or base mean distance is calculated by assuming the entire state
to be the trade area for given size trade cemter or larger.
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Figure 28. Actuzl mean distance traveled for a purchase vs. expected” mesn distance traveled
to a trade center of a given size class or larger, farm expenditures

‘proetod or base mesn distance is calculated by assuming the entire state
to be the trade area for givenm size trade cenmter or larger.
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One possible use of this technique is for ranking commodities by
"order" as was done in the linkage analysis. The "order" of the good
would be determined by where the actual cummlative mean distance
curve intersected the expected curve.

This chapter concludes the emperical analysis and test of tech-
nique. The next three chapters will attempt to assimilate the basic
data into a meaningful interpretation of the role of the central

cities, the implication for state planning and some tentative com~
clusions.
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VI. THE ROLE OF A CENTRAL CITY IN A REGIONAL ECONOMY

In assessing the role of the central city in a regional economy
the most important realization is the diversity which exists among
these agglomerations of population that function as central places.
This diversity is not only in the magnitude of populatiom but is
social and physiological as well. Age and sex distributions vary.
Labor force participation rates differ, particularly if a large pro-
portion of the labor force is femsle. This also suggests differing
industrial structures. Though the areas which central places serve
may have common elements, such as an agricultural base, they too
differ widely in availability and accessability of raw materials and
markets. Finally, the central city's function depends heavily on

transportation and communication.

A, Hierarchical Systems

One approach to city role determination is Philbrick's (67)

hierarchical systems classification of areal economic functions, which

was noted in Chapter II. This approach is based on the idea of inter-

relationship, an idea which has been the central theme of this dis-

cussion,

Individual intercomnected areal units of occupance possess
two kinds of areal relatiomship simultaneously. In one case it

is the parallel relationship of similar-type umits. In the other
cagse it is a series of intercommections between unlike establish-

ments focusing upon the care of a2 model area of functional organ-
ization.

(67, p. 307)

The interrelationship of the "dissimilar" echos the earlier
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reference to "the chaos which is order”. This chaos or dissimilarity
can be put in more concrete terms in this context. The dissimalari-
ties to which Philbrick refers are the different functioms performed
by cities of varying order. In Philbrick's classification a city is
identified by the "highest" function it performs., While cities of
higher order also perform the functioms of plsces in orders bemeath
them, it is this additional function which distinguishes them and also,
helps to unite the system., The dependence of lower order places upon
these higher order functions and the common functions shared by cities
of varying order provides the cohesive force.

The Fort Dodge area is an example of a region which contains
three orders of places. The household or comsuming umnit constitutes
the first order place. Fort Dodge, the focal center, is a third order
place whose highest function iz wholesaling. The remainder of the
towns in the area perform second order or retailing and service
functions. Nine Iowa cities, Sioux City, Coumcil Bluffs, Des Moines,
Waterloo, Cedar Rapids, Davenport, Dubuque, Burlingtonm and Mason City
are claspified ag fourth-order places because their functions include
transhipment (67, p. 330). All nine serve as focal centers (in the
set 15 economic areas presented in Figure 2). One other focal center,
Ottumwa, would be classified as third-order. The remaining four
focal centers: Creston, Decorah, Spencer and Carroll are second-
order places; their function being retailing. The range in the order

of the 15 area central cities suggest that their roles differ widely.

B. Competitive Position of Functions
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Vhile it has been suggested that regions are composed of hier-
archical aystems of cities intercomnected by dependency and simi-
larity of fumction, there also exists competition among these towns
for the performance of these functions. The results of our empirical
analysis reveal this competition both directly and indirectly.

The function most keenly contested is retail selling, 2 function
which all towns perform., Our analysis of consumption patterns suggest
three relevant considerations., The first, and most conclusively sup-
ported, is that open-country dwellers, both farm and non-farm, tend
to drive greater distances, to shop in larger towms, to purchase those
items involving greater expenditure. This tendency has a substantial
depressing effect upon the met revenue of towns of lese tham 5,000
population. It further suggests decreasing job opportumities.

The second comclusion suggests that open-country non-farm people
make purchases similar to those made by farm household in larger cities
than those made by farm people. One possible explamation for this is
dispersion (16), the movement of urban dwellers out of the large
city, beyond the suburb into the open-country. These people may desire
space, peace and quiet, and the type of recreation the open country
provides. They are, however, city oriented. They locate within com-
muting distance of the city. They are accustomed to shopping where
the array of goods and services available is complete. The traffic
of the city holds less disutility for them than it holds for many
farm people. For these reasons open-country households temd to shop
in larger towns even though they may be located much closer to smaller
places. With the coatinuing increase of open-country non-farm popula-
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tion this does nmot paint & very bright business picture for smsll
towns.

The final consideration is much wore tentative because it concerns
farm purchases, the analysis of which was limited. The results sug-
gest, however, that farmers meke many of their purchases in smaller
towns, say under 10,000 population. This is consistent with the types
of establishments found in smell towms (75, 78). As previcusly noted
one of the main functions of small towms is the servicing and main-
tanance of motor vehicles. BEven if farmers continue to patronize
smaller towns, the continuing decline in the number of farms and farmers
does not indicate that these towns will grow or improve their compet=-
itive position. The future role of small towns will be primarily as
"comvenience' centers.

Competition for industry and labor are closely related to "fune-
tional"” competition. The effects of this competition are reflected
in commuting patterns and population movement.

Both the Upper Midwest and the Horthern Plains studies discussed
in Chapter V indicate that most commutation is directed toward the
larger, thriving urban area. "labor market areas are defined by the
level of preosperity or lsck of prosperity in nearby central cities
as well as by the physical facts and distance. The economic stremgth
or weakness of labor supply sreas is a major factor influencing their
degree of dependency on the central avea (37, p. 130). In competing
for the labor, smaller towns usually have a distinct disadvantage
because they cammot provide attractive job cpportunities. Industry
chooses to locate in already prosperous areas. It is a case of growth
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breeding growth.

In the Fort Dodge area we have seen a region for which this
generalization is not true. Fort Dodge does not attract a propor-
tionately greater number of commutors tham other smaller cities and
towns located in other counties in the area, It is also noted that
while the other studies showed that migratiom to growing urban areas
is the rule, Fort Dodge showed an increasing net out-migration from
1940 to 1960, This raises some serious questions concerning the
role Fort Dodge is or should be performing as a regiomal center. This
out-migration of young employable adults from the city and from the
region is a serious loss of capital, Tarver (77) estimates, that, inm
1954 dollars, it coste $15,000 to rear and educate a farm child to
the age of 18 years., A pimilar figure surely applied to the youth of
cities and towns, Adequate employment in the central city would be
a major step in stemming this devastating outward flow of capital and
productive potential.

The movements in population to area focal centers noted in cbnm
III, may be regarded both a4s a cause and an effect of the competitive
advantage being enjoyed by larger cities. It is a cause from the
standpoint that most purchases made by people living in a city take
place in that city. Consumption requires production and production
requires labor. On the other hand, the attraction of an increased
labor force means increased population, hence, population increase oc-
curs as the result of competitive growth and development. The popula-
tion of any area or city is closely associated with the possibilities
for making a living there.
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Since the shift in employment and population in most cases is
toward the central ecity, the shift of employment among industries has
implications for the city's role. In fact, even though there is not
a dramatic employment shift to the central city, interindustry employ-
ment relationships play an important part in determining the cities
future. In the case of the Fort Dodge area, for example, the results
of the analysis in Chapter IV provides some suggestions for develop-
ment policy. In the first place, the basic-service ratio is declining.
"Failure to expand the basic sector results in restricted growth of
central places (68, p. 9)". As wae noted in Chapter I, virtually
nothing can be done to incresse employment in agriculture, the major
industry in the basic sector. Employment in wholesale trade is de-
eclining and growth in retail trade employment is below the rate of
total mational employment growth., There are, however, two promising
basic industries within the major industrial heading manufacturing.
They are food and kindred products which showed an employment growth
rate of 76 percent between 1950 and 1960 and other durable goods which
grew 43 percent during the same period. While manufacturing as a
whole did not clasgify as a basic industry, it, alomg with three other
major service industries--public administration, finance, insurance and
real estate, and services--showed an employment growth rate greater
than the national rate. The results correspond almost exactly to
the findings of the Northern Plains study (28). These three service
industries, together with the previously mentioned basic industries,
offer the greatest opportunity for stimulating the growth and develop-

ment of the region. Because of the concentration of these types of
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industries in urban areas, the indication is perticularly meaningful
for Fort Dodge. Looking briefly at the relatiomship of two of these
"serviee” industries in light of recent development tremds Lampard
says, ‘the principle functiom of the city teday is in terms of the
employment it creates in the provisiom of services rather than man-
ufacturing (47, p. 341).

C. Optimal Spatial Systems

This raises 2 question comcerning city role. What is the rela-
tionship of service functions versus convenience functions? Some
plausible suggestions in this regard are made by Hodge (41). He
classifies Saskatchewan towns with respect to convenience versus
retail services according to the number of establishments located
in the town. Because of the high correlation between town size and
number of establishments located in the town, the populatiom clas-
sification used in our study will serve as an approximation ranking.

The following hypothesis which we have tested is based om one
suggested by Hodge. In the type of area we have been comsidering the
nunber of towns at both extremes of the retail service increases over
time relative to towns in the middle renge of the hierarchy (41, p. 10).
In other words, those very small towns, say under 200 populatiom with
& minimum of establishments providing primerily low order goods and
those larger towns, say above 5,000 populatiom, providing a greater
selection of higher order goods are increasing in number, while the
number of towns in the middle, too large to be considered simple com~
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venience centers and too small to possess the necessary range of
higher order goods is decreasing.

If we compare the change in the number of incorporated Iowa
towns in these three size classes from 1950 to 1975, we find that
this is in fact exactly what is happening. The results of this com~
parison appear im Table 26.

What accounts for this type of change in town distributiom?

One possible explanation is that towns of less than 5,000 population
located in agricultural areas are basically "retirement centers" for
the surrounding farm population. Their principle fumction is supply-
ing goods and services to these people and the surrounding farms.

As mortality takes its toll within the towns and the farm population
declines, fewer people exist to repopulate these towns and the ares
demand for the fumction of the town also declines. Hemce, many of
these places have shrunk or are shrinking to mere convenience centers
of less than 200 population with a few establishments supplying the
necessities of daily life, a grain elevator, and perhaps a machine
dealer. A few of these towns, strategically located, have sequired
some form of industry and have growm into the next size class.

The results of the consumption pattern analysis also support this
explanation. The purchase of higher order goods takes place in larger
cities further clarifying the lomg runm function of focal centers.
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Table 26. Change in number of small, medium and
large incorporated Iowa towns, 1950-1975

Item
¢ to 200 to 5,000
199 4,999 and up
1350 182 701 51
Change +16 =13 +7
1960 198 688 58
Change +18 -15 +11
1975 216 673 69

Total change +34 -28 +18
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VII. IMPLICATIONS OF AREA PROJECTIONS FOR

STATE DEVELOPMENT PLANNING

Before concluding our discussion, we look briefly at some of
the implications of an areal epproach and the role of the central city

for state development planning.

A, Development Strategies

The principle determinant of development strategy on any level
ie that elusive and sometimes nebulous concept known as a goal.

Goals present a particular problem for state development planning
because of the conflicts that arise. There are conflicts among eco-
nomiec, political and social goals. Even more perplexing are the
conflicts among regions, among cities, between regional and state
goals and between city and state goals.

The most common word in the language of economics is "optimum".
However, what is optimum depends upon one's point of view., What is
optimm for the state, for example, may not be optimum for the re-
gion. Leven (48) suggests at least three reasons for this conflict.
First, the preference patterns of regions may be such that, where there
are multi-dimensional econmomic goals, there will not be a consistent
ordering of these goals at the national level. Second, each region's
share in re~location costs needed to achieve a goal of maximum output
may not be equal to their share in the resultant gains. Finally,
external economies or diseconomies in production extending across
regional boundaries have not been considered in either of the other

reasons. HNo matter what goals are selected all will not benefit equally.
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A goal frequently adhered to by development planners is to in-
crease the overall employment base. This is the objective of the Ap-
palachia program (80). Once a goal has been selected it is then neces-
sary to choose a comprehensive development policy composed of goal
seeking activities. The asppalachia plamners have chosen an approach
which will serve as an illustrative exsmple for this study. Indeed,
this approach also offers a great deal of promise for wider use in the
type of regions we have been discussing.

The Appalachia plan consists of a dual emphasis. This euphasis
is on cities currently showing the greatest growth potemtial and on
highway systems. The object is to move the labor force to cities where
jobs ave available rather than attempting to create jobs in the de-
pressed areas where the excess labor supply exista. Development
funds are poured imto counties and cities currently showing growth
and into two types of roads. Local access highways are constructed
to enable people to get out of previously inaccessible valleys. De-
veloppment highways are being built to link core cities in the area
and the outside (42, p. 27).

While this approach definitely dooms some geographic areas
to further depression it enables the people living in these areas to
escape, DlMore important, it provides a very concrete definition con-
cerning the role of central cities.

B. Information Requirements

Before a state can adopt and implement a development program,

such as the Appalachia plan or any other, a considerable amount of
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data i{s required concerning job opportunities, labor supplies, raw
material supplies, and market demand. It is necessary to know not
only the number of jobs available, but the location and nature of the
jobs as well as which {ndustries show the greatest potential demand
for labor, The composition of the labor force is equally important.
The age and sex of the population, the labor force participation of
persons over 14 years of age by sex, the education of workers and their
industry and occupation 2ll influence development strategy.

The availability and accessibility of raw materials and market
demand help determine plant location and investment. Market demand
may be assessed on the basls of household composition, median income
and distribution, and age structure of the populatiom.

Many of the data needs can be fulfilled from analysis based on
data from the U.S, Census while other information, such as raw material

supplies, must be secured from surveys and field work.

C. Development Planning Areas

The question of areal delineation of regioms has been discussed
in Chapters II and II1I from the standpoint of ecomomic criteria. A
much knottier problem, however, are the political criteria for area
delineation. The implementation of any development project is de-
pendent upon the organization and supervision provided by a unified
planning body. If the area under comsideration is a single state or
a single county, then the political criteria of state government or
county government corresponds to the economic delineation. But, if the
region delineated by ecomomic criteriz inmvolves a mlti-county area
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or, even worse, if regiopal boundaries intersect counties as do Fox's
(30) diamond-shaped regions, tham no unified governmental body exists.
In the case of divided counties, the necessary data also are non-
existant.

Few ecomomists or regiomal sciemtiets will argue the merits of
the archeic county concept. Yet, chamces sre very slim that the ar-
chaic county boundaries will quietly "wither away”, Ome possible
approach for the state plammer, at least for the present, is to attempt
to emnlist the cooperation of the counties involved in a given regional
delineation much as stailes are cooperating in the Appalachia program.
In the case of sub-county involvement it may be necessary to resort
to fisld work to obtain mecessary data.

In 1950 Framcols Perroux (66) suggested three definitions of
economic spece which might be used for srea delineation, plamning,
fields of force, and homogemeous aggregation. The areas delineated
by these techniques are not of the usuel contiguous geographic nature.
Perroux explains these concepts in terms of the economic space of a
firm or firms, A space defined by a plan would be composed of those
areas effected by the planned operatiom of a firm, It would include
the plant location, warket aveas, sreas of raw materizl procurement,
etc. A space defined by fields of force consists of any areas fal-
ling wnder influence of the firm, plemned or unplammed. Finally,
7hmswtun defines a space, for example, of firms which
belong to the ssme price regime. Their everydsy conditions of cost,
production, and locatiom may differ, but the price at which they offer
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their products to the consumers of various areas are roughly the
same .

These definitions might be applied in the context of a city rather
than a firm., Envision, for example, a region defined by all the plans
originating in a given city, both public and private. Or, in the case
of a space defined by fields of force a region would include those
areas influenced in any way by the functioning of the city. The comncept
of a regional delineation based on homogeneous aggregation might be
thought of in terms a system of cities of similar functiomal order.

While these types of regional delineation possess considerable
theoretical appeal, any attempt at empirical application would meet
vith the same problems of supervision and data we have been discussing.

D. The Role of Economic Projections

Development planning 18 concernmed with the ecomomic activity of
the future. BSuch planning may be based on past development and current
status, but the success of any program is largely dependent upon the
projection of future trends. As in the case of the firm, the more
complete the knowledge available the closer productiom is to optimum,
S0, in the case of development strategy, the more accurate future
projections, the greater the success in the attaining of development
goals. Reliance on cardinal projections always requires careful recog-
nition of the possibility of unforeseen sharp fluctuatiom in economic
activity; however, even reliable ordinal relatiomnships regarding fu-
ture activity are extremely useful.

One possible approach to state development planning is an area
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by area analysis similar to the one conducted for the Fort Dodge regiom.
This enables a comparisom of the economic health of various regioms.

No regiomn, of course, is an individual entity; therefore, knowledge of
the relationships of ecomomic activity both within and between regions
is necessary.

Assuming that the Appalachia approach is an applicable approach
to state development plamning, what does the type of informatiom re-
garding population, employment and consumption we have generated sug-
gest in terms of policy? First, population movements indicate to the
planned the viability of regiomns and cities. This serves as a guide
for investment, both public and private, in those areas showing the
greatest growth potemtial as defined by population comcentratiom.

For example, the Markov projections for the size distribution of
incorporated Iowa towns suggest an increase in the number of large and
small towns. Combining this informatiom with populatiom projections
we find fewer people living in more small towns while the bulk of the
population is concentrated in the relatively large cities. Migration
data for the Fort Dodge area indicate that this area may be an excep-
tion to this tremd, thus indicating the need for a differemt plamning
approach for this area than, say, for the Des Moines area.

Shifts in employment provide two types of information., Shifte
among industries, as determined by economic base and shift analysie
provide additional criteria for the efficient allocation of investment
in "growth" industries; for example, industries with a positive net
relative shifts. Commuting pstterns furnish the state plamner with
information regarding the need for and location of mew highways and
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the widening and resurfacing of old ones. These highways facilitate
movement of the area labor supply to the centers of economic activity.

The Fort Dodge area analysis indicated four industries: mamu-
facturing; financing, insurance and real estate; services; and publiec
administration, which have a positive net relative shift, Examination
of area coumuting patterms, however, did not show any distinct com~
centration on Fort Dodge. This may suggest a need for investment to
stimulate these industries in the city, a need for improved access
routes to the city or both.

The study of consumption patterms supplies much the same type of
data as the study of employment patterns. They indicate to planners and
investors the types of goods and services demanded by opem-country
residence in the central city. This demand can be increased by highway
systems which make the city more accessible.

Accurate area projectioms, an awarensss of interregional rela-
tionships, and a knowledge of the function of the central city are
essential to efficient state development planming.



VIII. SUMMARY AND CONCLUSIONS

The elements of research strategy idemtified, employed, and
evaluated in this thesis have been those techniques adaptable to
a population systems approach to the analysis of economic activity,
The assumption underlyimg this approach is that changes in pop-
ulation and employment are useful indicators of ecomomic growth
and development. The amalytical system employed involved no
particularly sophisticated techniques.

Total population projection were derived using the Hamiltom-
Perry technique. The temporal movement of incorporated populatiom
among towns was analyzed using a simple Markov procedure which was
found to give more accurate results than the elaborate rank-size
rule. Shifts and projections of employment were derived using an
economic base and a shift analysis approach. Spatial mobility
was studied graphically and with the use of a natural increase-
type migration model. A graphic technique was also employed to
study consumption patterns.

The information generated by these techniques suggest the
following relationships and trends:

(1) A shift of population and employment to larger cities
showing growth potentisal;

(2) Failure of the cemtral city to provide adequate job
opportunities results in dispersed commuting patterns
and loas of human capital from the area;



145

(3) A tendency for farm and open-country households to travel
to larger cities to purchase consumer items involving greater
expenditure;

(4) As a result of this and the decline in farm population the
number of towns with a populatiom of 200 te 5,000 is de~
clining while the number of smaller and larger towns is
increasing;

(5) The most promising industries for stimulating development
and maintaining growth in the central city ere msnufacturing,
services, public administration and finance, insurance and

real estate.

We may speculate on the demand and supply elasticities for the
industries 1isted under the last point. These industries may be old
establighed industries with a demand elasticity greater than one or
they may be new industries whose demand elasticity need not be greater
than one. It is probable that the supply elasticity is greater than
one for both types of industries. Ome of the problems of Fort Dodge
may be that its industry mix contains too many industries whose
demand elasticity is less than ome.

With reference to shift analysis, industrial mix effect may be
caused by demend elasticity, while the regional share effect reflects
supply elasticity. The reasons for this are: (1) industrial mix shows
growth relationship of a given industry's employment with reference to
the nation thus reflecting the propensity to consume the industry's

product, and (2) regiomal share effect shows the relationship between
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employment growth for a given industry in the region and in the nation
thus reflecting that industry's supply.

What final conclusions or, perhaps more correctly, hypotheses can
be made about central cities in regional development? The finding we
have outlined shows that the centrsl city has played an increasingly
dominant economic role within the region. More and more is being
expected of it in terms of employment opportunities and goods and
serviceg demanded. Perhaps an Appalachia-type approach most real-
istically recognizes the role of the central city in long-run area
growth, The central city has proved to be the center of area econo-
mix health. Employment opportunities tend to comcentrate in these
cities. The goal is to further accelerate the growth of this employ-
ment, This can be done by concentrating investment in those indus-
tries identified by economic base and shift analysis as possessing
the greatest growth potential. The final step is the provision of
an adequate highway system to enable easy access to the focal center
from any point in the area,

Much of the accumulation of ecomomic surplus necessary for in-
vestment, growth, and development is concentrated in the city. In
this sense, these urban places shape and determine the future of the

present space ecomomy.
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