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ABSTRACT

EMPLOYMENT SHIFTS AND CITY SIZE:
MICHIGAN AND INDIANA, 1950-1963

by Andrew J. Petro

A striking feature of the 1950's was the "metropolitan explo-
sion”. This feature produced many human and economic problems for
cities, and has brougcht urban studies to the forefront. It is in the
cities that modern development has historically occurred and where
changes in economic activity find their incidence.

The economic activity in a citv participates as a unit in a
systeme As such a unit the city is influenced by the national eco-
nomy and the city's own characteristics. When the system grows, the
city can gain or lose economic activity, or gain but at a slower rate
than previously. This change presents problems to the city because
the change is reflected in the amount of employment, a matter of pub-
lic concern.

Since the national growth is distributed unevenly among the
cities, a city can obtain a growth rate equal or unequal to that of
the nation. A shift technique is used to measure this growth or
decline. The employment growth in a city could be expected to rrow
at approximately the same rate as the national employment. Avpvlying
this rate to the city employment would give the expected employment
in the city if it had grown at the national rate. The actual ermp-
loyment in the city can be greater or less than the expected employ-

ment. The difference between the actual and expected employment is

the employment shift.
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The problems for a city are to determine the causes of the
emnloyment shift, rerardless of their favorability, and secondly, to
determine whether or not the shift is siernificantly influenced by the
city characteristies of size, industrial commosition and population.

The shift technique is apnlied to total employment, to emp-
loyment by sectors and to industries in the manufacturing sector.
Employment data used are the published data by countv or counties
for selected cities for the reriod 1950-1963. Standard rerression
analysis is used to determine the sirnificance of city size and in-
dustrial composition on the emvloyment chifts. The analysis indicates
that the employment shifts and population size were uncorrelated and
that the corposition effect had 1little impact on the employment shifts.

The shift of total employment in Michipgan was favorable, that
is, the actual employment was greater than the exnmected emvlovment;
the shift was unfavorable for the cities in Indiara. The use of the
shift technique indicates that the more significant source of the
total shift was the local-factor shift. This local-factor chift is
the effect of the locatioral advantages of the cities. In both states,
the local-factor shift swamped the composition shift; the composition
shift was generally one-third or less the size of the local-factor
shift.

The sector with the largest impact on total employment is
the manufacturing sector. The shift was negative for both states;
machinery (electrical and non-electrical) and automobile and trans-
portation industries provided the largest negative shifts. This de=-

cline came from the negative impact of the local-factor effect. The

cities suffered a relative loss of their locational advantages that
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was not sufficiently offset by the erowth industries within the
sector.

It is normally thought that the larcer size city is more
aot to erow. If city size were sirnificant for the shift, then the
shift would diverge sharolv for the larrer size cities. This di-
vergence did not appear in the analysis.

The use of the shift technicue shows that the cause of the
employment shift, positive or necative, is the local-factor effect;
little impact comes from the composition effect. The relative growth
or decline in emovloyment is indevendent of size and industrial com-

position.
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CHAPTER I
TTRODUCTION

Modern recional analysis has focused on many theoretical and
practical problems. In response to such problems, its development has
been greatly accelerated so that economists today can use many analv-
tic forms, types, and degrees of riror to solve problems.1 Within
this development, there has been a shift in emphasis from national-
regional analysis to the problems of smaller areas. The change in
emphasls, however, is not a rejection of the logic of space and acti-
vity at a higher level of aggregation, but an acknowledement that
problems exist in these smaller economic units that are linked to form
the region or nation. It is this kind of awareness that has brought
the analysis of urban problems to the fore—front.2 This attention to
urban problems is coupled with a pragmatic attitude that arose with
the changing conditions over the long run, and particularly the irme-
diate past.

The decade of the 1950's saw a national economy become more
concerned with the problems of abundance and a hich growth rate than

with mass unemployment. The change in concern did not, of course, free

1J. Meyer, 'Regional Analysis: A Survey", American Economic
Review, Vol. LIII, March 1963.

2¥eyer, ibid., ppe 26-29.
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2
the nation of any unempnlovment problems, or problems of other kinds,
for example, inflation. However, the elimination of mass unermlov-
ment was not the chief concern that it had been in earlier neriods.-
The acceleration of technolory and orcanization along with the cava-
city and ability to satisfy marv wants became an ecoromic fact. T™a
resnlt of the ravid rro-ress was the accevtance of a hish erowth rate,
with hich employmert as +he coal. The acceptance of the =o0al, and the
problems associated with abundance, have continued into the first nart
of the 1960's.

A strikine feature of the period was the so-called 'metro-
politan explosion®. This metronolitan exvlosion was characterized by
a rise in city oopulation at a rate hicher than the rats for the na-
tion and by the urbhanization of areas surrounding the central citv.u
Hieh birth rates as well as rural wicration contributed to the abso-
Jute rise in urban mopulation. The strikins feature was not the
trend, for this was old and continuous, but the fact that it was ac-
celeratinoc. The number of places that had a vpoonulation of 50,000 or
more nearly doubled in that decade.5 These develonments in the 1950's
produced both human and economic problems for the cities. The prob-

lems, while not purely economic, are in manv ways the reflections of

34. G. Vatter, The U.S. Economy in the 1950's, W. W. Norton
& Company, Inc., New York, 1963, Dpp. &4=5.

uVatter, on. cit., pp. 22-23. R. Vernon, The Changinr Eco=-
nomic Function of the Central City, Cormittee for Economic Develop-
ment, 1959.

5U. S. Bureau of the Consus, Ponulation Trends in the U.S.
1900 to 1960, Technical Paper MNo. 10. U.S. Government Printing
Office, Washington, D. C., 1964. Table 1, p. 16.
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the changing industrial and commercial activities in szeneral. 1Indeed,
the metropolitan crowth reflects both the expansion of population and
the economic develoopment of the nation that brought about the astound-
ing rise in productivity and living standard.

The problems associated with 'exvlodine metropolis' have not
abated in the early 1960's, and all the necessary measures to deal
with them have not been developed.® These facts have prompted the
sugrestion that new analyvtical tools be fashioned.7 Certainly, modern
analysis will continue to develop new tools and avproaches in various
and various derrees of ricor. The distinct changes in the 1950's have
made the veriod fruitful for the develomment of new tools and insights
in the analysis of city growth.

This study analyzes metropolitan areas of various sizes for
two states over the period of 1950 to 1963. The metropolitan area is
used as the unit of asgre-ation because it is here that modern develop-
ment has historically occurred. It is also used because it is here
that any changes or adjustments in economic activity, whatever their
source, have their incidence. As such, the unit has a form of its

own as pattern and structure within a system.8

6Vatter. op. cit., p. 22.

7B. Chinitz, "Contrast in Agglomeration: New York and Pitts-
burgh!, Papers and Proceedings, American Economic Review, Vol. LI,
May 1961, p. 279.

8R. Vining, "Delimitation of Economic Areas: Statistical
Conceptions in the Study of the Spatial Structure of an Economic
System", Journal of American Statistical Association, Vol. 48, 1953,
p. 52.
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The metropolitan unit is affected by two broad forces: the
national economy and the city's own characteristics. If the condi-
tions in the nation change, the city is affected because it is a unit
in the system. The extent to which the eity is favorably or unfavor-
ably affected also depends on the particular make-up of the city:
population, size, specialization, industrial composition, etc. As the
system grows the city can lose or gain activity and industry, or gain
but at a slower rate than it gained previously. This change presents
problems to the city because the changes are reflected in the amount
of employment, a fact of public concern. As a result many questions
arise. Why the change? What is the impact of industrial composition?
What about cities of other sizes? What is the effect of population
changes? Is the actual employment gain lagging behind the national
gain?

In any immediate employment problem of a city, however, the
questions take the form of specific statements: ‘'We're too small",
"Our structure is too one sided", 'We need more people to service",
etc. Whether or not these observations are valid is debatable, for
if a city is to get a particular share of the system's growth, it does
so concurrently with other cities that also have a size, structure and
population. The share obtained is a proportion relative to the other
cities in the system. Only knowing this proportion is it possible to
say whether the actual change, even if positive, is greater or less
than what it could have been, how it compares with other cities, and
how it compares with the nation. Indeed, it is then that the influence

of size, industrial composition and population can be examined.
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A shift technique, which is explained in Chapter II, is used
to obtain the relative changes. The shift, by which erowth or decline
is measured here, is the relative gain or loss in a city's employment
as compared with national employment. Througch this aoproach, the
cause of the relative changes can be isolated, permittine an analysis
of the significance of size, industrial composition and population.
The hypotheses in the study are: (1) the shift technicue is a useful
device to indicate the cause of relative employment chances in eities,
and (2) the relative shift in emmloyment is independent of city size
and industrial cormmosition.

Chapter II expnlains the shift technique and evaluates alterna-
tive approaches in the analvsis of employment changes. Chapter ITI
considers the framework of the problem to be analyzed in the selected
cities in Michigan and Indiana, and establishes the theoretical basis
for the use of the city as an approoriate unit of analysis. The above
hypotheses are examined in Chavoters IV, V, VI, VII and VIII by deter-
mining the relative employment shifts for total employment, for ermploy-
ment by sectors and by industries within the manufacturing sector.
Relationships between the shifts and size, industrial composition and
population are then developed through simple regression analysis. The

results of the analysis are elaborated in the concludine chavnter.






CHAPTER IT
APPROACEFS TO REGIONAL ECOMOMIC AWALYSIS

The great concern with rrowth has led to a relatively rapid
rise in the sienificance and develorment of analvsis at the rerional
and subregional levels of activity. In a recent survey article, the
surrce in immortance of recional analysis is described as resultines
from a desire for more adequate and analytically useful answers to
the economic problems of rerions and cities.1 The erowth, or lack of
orowth, of economic activity has led to the search for the explanations
of these chanres that have differed widely among the various areas.

The explanations are based on the functionine of a general ecuilibrium
system, in which the prices are arrived at through a process of mutual
determination. As the data chance over time, the general system pro;
duces new solutions resulting in changes in the volume and composition
of economic activity in the different places.

Modern recional analysis, in seeking exvlanations, has shifted
emphasis away from the problems of business cycles to that of maxi-
mization problems, i.e., promoting growth not so much in terms of given

current problems, but in terms of possibilities of growth not yet

15, Mever, '"Regional Analysis: A Survey", American Fconomic
Review, Vol. LIII, March 1963, p. 20.
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realized.2 This praematic approach has been intecrated in many ways
with the developins tools of general economics: miltiplier theory,
input-output analysis, and/or mathematical proerammine and the re-
furbished location theory.3 This intecration has been necessary to
1link the mass of data and the formulation of programs for the many
areas. In conseaquence, four broad apvroaches have been developed to
orcanize data to explain chances in economic activity. Each is di-
rected at orecanizing arererate data for a given blocked out problem

and uses various theoretical tools of egeneral economic analysise.

a. The Exnort-Base Approach

The export-base approach attemnts to explain chenges in growth
in terms of the degree and influence of the export-base industries of
a given city or region.u The erowth of the given city or region is
initiated by the response of the industries within the unit to the in-
crease in demand outside the unit. The result in the unit is an ex-
pansion of economic activity throush a multiplier process. The approach
stresses the key role of exportable commodities and services. -The rate
of growth will depend on the rate at which the export base expands to

meet the increased demand from outside the unit under analysis. Use

2Ibid., p. 26.
3Tbid., p. 30.

“D. C. North, "Iocation Theory and Regional Economic Growth',
Journal of Political Economy, Vol. 63, June, 1955. R. B. Andrews,
"Mechanics of the Urban Base: Historiecal Development of the Base
Concept®, Land Economics, Vol. 29, May, 1953; and subsequent articles
by R. B. Andrews, land Economics, Vol. 29, Aug. and Nov., 1953; Vol.
30, Feb., May, Aug., and Nov., 1954; Vol. 31, Feb., May, Aug. and Nov.,
1955; Vol. 32, Febi, 1956.
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8
here is made of the rultiplier theory by observing the past activity
of the unit relative to the rest of the economy. An empirical mil-
tiplier is derived and applied to estimates of the economic base to
forecast the volume of economic activity.

The subsequent develorment of the approach uses more sophis-
ticated multiplier theory, comparative cost techniques, input-output
analysis and modern location theory in various forms and combinations.5
In such analysis, acceptance of the economic base is fundamental. The
existence of sharp criticism, which attacks the estimate of the size
of the economic base, the refinement of the theoretical structure,
and its usefulness for planning purpOSes.6 still has not destroyed the
clearly useful classification system the approach provides. While it
does not provide a functional relationship of the internal and external
aspects, this approach does bring to the study of regional growth the
clear fact that a city or resion's esrowth is tied to developments in

the total economy.

b. The Sectoral Approach
The sectoral approach had its beginning in the empirical work
of Clark and Fisher, who emphasize the broad sectors of primary, sec-

ondary and tertiary activities.7 It focuses on internal development

5Mbyer. op. cit., pp. 30-35, and literature cited there. A
specific example of the combination and techniques is in F. T. Moore
and J. W. Petersen, "Regional Analysis: An Inter-industry Nodel of
Utah", Review of Economics and Statistics, Vol. 37, November 1955.

6

Meyer, op. cit.

7c. Clark, The Condition of Economic Progress, London,
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through the evolving specialization and degree of functional differen-
tiation of inputs and less on external shifts in demand. The result-
ing explanation of growth is seen in the dynamic progress of the shift-
ing sectors. When the avproach is courled with location theory, it is
used to explain the develooment stages of a nation or a region.8 The
approach, and its combination with develooment stages, is useful be-
cause of the implications that planning policies and activities can
determine the rate of growth and its movement between stages. It is
also useful as a framework for apgreration of data and has provided
a means of extending the analysis of recions by considering the re-
lationship between the growth of the region and the existence of
erowth industries® within the unit.9 This approach is limited, how=-
ever, to those problems where a high level of aggregation is desirable
and the lack of external functional ties in the intermal evolution is

insignificant.

c. An Evaluation of Avproaches
The third approach, mathematical programming, provides the

0
best conceptual device for the apgrecation of data}' However, the

Macmillan, 1940; A. G. Be. Fisher, "Capital and the Growth of Know-
ledge", Economic Journal, Vol. 43, September 1933 and "Production,
Primary, Secondary and Tertiary", Economic Record, Vol. 15, June 1939.

8A. Losch, "The Nature of Economic Regions', Southern Eco-
nomic Journal, Vol. 5, July 1939; E. M. Hoover, The location of
Economic Activity, New York, McGraw-Hill, 19483, pp. 187-196.

u.s. Department of Commerce, Recional Trerds in the U.S.
Economy A Supplerient to the Survev of Current Business, !ashington,
Government Printing Office, 1951.

lol‘\ﬁeyer, gp_. ci‘t., De 36.
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10
aoproach is plarued by a lack of the data renuired and the sheer ime
mensity of the invuts of the model to explain economic activity. This
avproach, as well as the two above, has limited usefulness due to the
hich derree of arrre~ation on the one hand, and its limited score on
the other.ll How each should be annlied to a civen oroblem of a re-
gion, area or citv, js wot a rhetorical auestion or easily resolved.
To planners of growth, an annroach limited in scone to the internal is
relatively useless since the external is also important. The export-
base approach renerally makes no attemnt to specify where the base ex-
port roes, or the places from which the inputs of the basic industries
are drawn. Assuming the unit versus the rest of the world minimizes
the internal structure and develops no functional relationships. This
is similar to the sectoral aporoach that concentrates on the internal
evolving svecialization and division of labor. Although both ap=-
proaches allude to internal-external changes, both preclude by assumo-
tion any interactine tie between units such that their explanations
zre more absolute than relative. The prograrmine device is simply too
vast and costly to be generally used.

The problems associated with the application of an approach,
and the extent of its svecifiec utilization, are indicated by the view=
points held about analwsis in a given context. These vieupoints de-
scribe analysis as either an analytically rigorous quantified model
at a high level of agrsreszation (useful for forecasting), or a means of

viewing changes in terms of historical and behavioral characteristics.l2

llIb:'Ld.. see sources cited there.

12I-Zeyer, on. cit., p. 36.
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11
There 1is much blending in these viewvoints that is no doubt a de-
sirable evolution toward an interration conceptually, guantitatively
and operationally useful.13 However, differences do exist and arise
in relationshin to the particular oproblems examined.lu
d. The Shift Technioue

The rise in concern for maximizine the possible onportuni-
ties makes the shift technique aquite useful. It combines the in-
ternal and external forces overative on a citv or region in a sys-
tem of cities or recions. The varticular unit is gaining or losing
relative to other units as its internal characteristics are conducive
to a positive or nerative changze. This approach is a wav to describe
the redistribution that would have occurred had the unit grown at the
U. Se rate. It vermits an analysis of the relative changes in the unit
relative to other units, and not as an isolated unit versus the rest
of the world. This technique allows the internal-external forces to
operate and measures the relative growth or decline. Several recent
studies have made use of the shift technicue at a high level of aggre-
gation.15 However, at this higher level of asgresation, the relevant

economic unit is the city. This has led to conflicting explanations

13y, Isard, Methods of Rerional Analvsis, New York, Wiley
1960, p. 570.

luFor example: Re M. Lichtenberes, One-Tenth of a Nation,
Cambridge, Harvard University Press, 1960 and B. Harris, P. J. Areas
Systems, Penn-Jersey Study Paper No. 14, Philadelphia.

15V. R. Fuchs, Chanpes in the Iocation of Manufacturing in the
U.S. Since 1929, New Haven, Yale University Press 1962; H. Se. Perloff,
E. S. Dunn, E. E. Lampard, J. F. Muth, Rerions, Pesources and Economic
Growth, Johns Hopkins Press, Baltimore 1960. Lichtenbers, op. cit.
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that stem partly from the definitions used, but is more likelv the re-
sult of takine the hirhly arerecated unit as the relevant unit for
analysis. The shift technique is the avoroach used in this study, but
at the lower level of agrreration of cities where modern development
has historically occurred.

The apolication of the shift techniaue produces a measure,
called the shift, whereby the fain or loss in a city's economic acti-
vity is related to the nation's activit_v.16 Ermloyment data are used
to indicate the activity. It is the nation's increase in employment
then, that is the benchmark to which the actual city employment ecan
be cormared.

For the period considered, the percentage increase in national
employment is applied to the city's total employment in the initial
year. This increase added to the initial ‘year's employment would give
the expected employment in the terminal year. It is in this sense
that the word expvected is used throughout the analysis. If the city's
employment did grow at the national rate, the expected employment is
equal to the actual employment. Since the national growth is not in
fact distributed uniformly throughout the nation, the actual employ-
ment in a city can be greater or less than its expected emmloyment.
For example, Kalamazoo's actual employment in 1963 was 65,200. If
employment had grown at the national rate, Kalamazoo's expected employ-
ment in 1963 would have been 56,100. The difference between the actual

and expected, 9,100, is the net shift for total ermloyment. This

16pdapted from Perloff, et al., po. 70-71.
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measure is not a measure of anyv kind of physical movement, but a net
shift concept determined after these chancses have occurred, and can
be positive or nerative.

The net shift of total emnloyment is the result of two causes.
First, the city is competinz to attract industry resardless of what is
happening nationallv. The city mav attract more or less emnlovment in
a given industry. Whether or not it does demends on the city's lo-

cational advantages for the siven industry. This is called the local-
factor effect. Secondlv, the industry erowine in the nation may be
located in the city, in which case the city's employvment also growse.
If many such errowth industries are located in the c¢ity, this composi-
tion is conducive to the growth of emplovment. This is called the
composition effect.

Apvlying the rrowth mte of each industry in the nation to each
industry in the city, instead of total emmlo:ment, a shift of emnlov-
ment from the effects can be obtained. For examnle, apvlvine the rate
to each industry in the city of Kalamazoo, exnected emmlovment in 1963
would have totaled 57,600. This is less than the actual emplovment of
65,200. The difference, 7,600, is the shift from the local-factor
effect and indicates that each industrv in fact grew faster than it
did in the whole nation. The difference between the shift of total
emplovment, 9,100, and the local-factor shift, 7,600, is the shift due
to the comnosition effert. The cormosition shift indicates that emp-
loyment in the growth industries has exceeded the national averare.

These shifts are in terms of the national forces, the citv's locational

advantaces, and the industrv composition, and are relative to shifts in
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other cities.

The cormutation of the shifts is determined on the premise
that the sum of the shifts from the comnosition and local-factor ef-
fects equals the net total emplovment shift.17 It is rossible for the
shifts to be positive or rerative, and the net shift of total employ-
ment is made up of the combinations of the prositive and re~ative
local-factor and corvosition shifts. Either of the effects can pro-
duce a shift thet more than offsets the other. It is nossible for
each industyr in a city to have a zero <hift, i.e., where the actual
and expected emnlorment are ecunl, but totel ermloyment can still
shift because of the cormosition effect. The shift techninue allows
the relative chances to be traced to their sources and reveals patterns
of ermployment amons cities. The shifts are computed for the cities and

grouved by states.

17

See Apnendix T



i af



CHAPTER TITT
A FPAVTIOPK FOR THE ANATYSIS OF CITY GROTTH

A metrovolitan area is influenced by the national econormv and

the area's own particular characteristies. This interaction pro-
duces different results over time in different nlaces. The nlaces
are the clities where the forces mav reinforce each other, or offset
advantaces and disadvantaces, o that the d:mamic changes mav be
faster or slower than the actual nace at the national level. The
chanres are distributed unevenly throuchout the svstem. The cities
are an intesrated collection of nrlaces. It is on this basis of in-
tecration, however, that the narticular characteristics of a city

interact, and obtain their share of national srowth.

a. Economic Activity and BEmployment
thenever thore is an irmact from the forces, the industrv
and economic activity in an area &lter accordinglv. The most direct
indication of the chance is reflected in the amount of emnlovment.l
The volume of economic activity, and its changes, are here measured
and analvzed in terms of ermmloyment. Altermative concents which

measvre activity are value added and real income. The concern here

lV. R. Fuchs, Changes in the Iocation of lManufacturine in the

U.S. Since 1929, lew Haven, Yale University Press, 1962, p. 176.

15
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is not with an analvsis of welfare, so a measure of real income is not
used. Value added provides a sirmificantly different result from emp-
loyment only in certain kinds of analysis, and in most analvsis, parti-
cularly at the state level, has been found to give the same results.2
The emplovment data shown in Table 1 indicate emmloyment at
various levels of agrrecation for the states of lHchiran and Indiana.
Between 1950 and 1963, the percentare chanse, compared with the nation,
varied with the erouvine. Disarcrecatineg the rrouved citv data would
show similar variation. This variation reflects the differential im-

pact of the forces. The importance of the city unit to the state's

TABLE 1

TOTAL ENMPLOYVEWT, 1950-1963

—

1950 1963 4 change
United States 59,651,700 67,617,000 13.4
Michigan 2,369,400 2,652,700 11.9
Indiana 1,271,200 1,454,700 14.4
Michigan, minus larce SIMA* 1,042,800 1,373,300 31.7
Indiana, minus large SiA* 796,300 926, 500 16.4
Michigan, selected cities 664,300 843,500 27.0
Indiana, selected cities 766,300 812,500 6.1

Source: Appendix B

*Standard Metropolitan Area

total increase in employment is indicated by vrosressing to the lower

level of agerreration. It is here that any changes or adjustments in

2Fuchs, ibid., pp. 43-48, 176. When the finest detailed data
was used, different results were obtained that were due to 0ld vs new
plants, and/or inventory changes. Ibid., pp. 76=77.
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economic activitv, whatever the source, have their impact on emplovment.
In both states, the selected cities account for more than fifty percent

of the total emmlovment outside the verv larre metronolitan areas.

b. The Problem

Since the citv is a mart of the whole svstem, it can gain or
lose economic activity, and accordingly employment, as the system grows.
The ermployment may rise because it rains a ereater proportion of an
activity (industrv or sector) that is srowing, or declining, nationally.
Ermloment can also increase because the citv has the locational ad-
vantages favorable for industrv. If both are indeed vositive, a city's
emplovment growth may be greater than the nation's. Certainly, if both
were necative, the city's employment srowth would be less than the
nation's. The emnloyment growth in the cities could be expected to
grow at the same rate as the nation's emplovment. However, the ex-
pected employment »rowth may not occur. Conseocuently, if the national
rate is applied to the city's actual employment in the beginning period,
the actual employment in the terminal period can be greater or less
than the expected. This is surmarized in Figure 1.

Over the neriod of time, the imvact of the broad forces may
have a favorable or unfavorable impact on the cityv's emvlovment. This
wovld place the city's emplovment in the terminal year at vnoint a,

b, or ¢, in Firure 1. Actwval emmloyment that is between the points
a and ¢ may, however, present emolovment nroblems for the city. It
may lose emplovment, or fain, but at a slower rate than desir~d. If the

data of Table 1 are indicative, a breakdown of the data to the city
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level would show the variability of emnloyment chances falling some-

where between points a and c.

Fieure 1

Actual and Exvected Bmnlovment Over Time

Total
Employ-

ment _Actual

’
s

d
(//’/Expecte

1950 1963 Time

The fact that the city's employment is between points a and
¢, means some cities obtained a greater share of the nation's employ-
ment growth than their expected emplovment. This is a redistribution
of economic activity and employment amongz the cities in the system.

The extent of the redistribution for a given city is the difference
between the actual and exvpected employment for the period. It is the
redistribution that is the shift and expresses the relative partici-
pation among the cities of the nation's growth in employment.

The source of the shift will be indicated through the use of
the shift technique. Is the shift affected by city size and industrial

composition? In Figure 2, the relationship between total emplovment and
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Ficure 2

Possible Emplovment bv Size and Structure

AN

Total e

Emp Loy- v
ment s

City Size and Composition

size and composition is indicated by curve A. Total employment can
increase or decrease for each city size and comvosition as a result

of the shift. That is, curve A can be displaced upward or downward
and its slope increased or decreased. If the shift had a positive
effect on total employment but was independent of size and composition,
curve A' 1is the approvriate relationship indicatine that cities of
all sizes and comnosition inecreased total ermloyment. Fowever, if
size and composition siegnificantly affect the shift, curve A'' is
the aporopriate relationship, indicating the total emwloyment rises
according to city size and composition. The present analysis shows
that the shift is not significantly affected by the city size and com-
position; consequently, curve A' 1is the appropriate relationship.

Standard simple regression analrsis is used in the development
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of relationships and is avplied to the data for all cities in both
states and selected cities grouped by states. The data are non-
random and the recression is used to indicate directions and irmli-
cations in the interpretation of patterns. The regression and corre-
lation are not used here to establish the probabilities of the nearness
of coefficients to parameters in the universe.3 There may be no normal
universe of cities, and certainlv the diversity of erowth among cities
sucrests this, in which case representation and indeed, randomess,
are irrelevant.

The period covered is 1949-1963. In setting up the data for
this period, a three year average was cormouted for the initial and
terminal vears. That is, the initial year, called 1950, consists of
an averare of 1949, 1950 and 1951; the terminal year, 1963, an averare
of 1961, 1962 and 1963. This was done to overcome in part the initial-
terminal method of measuring that produces variation by the specifice

vear chosen.

c. A System of Cities
The pertinent economic unit here is the citv. However, these
cities perform relative to other cities in a complex system that is

not completely understood. There is an intesrated logic of cities in

3The sirnificance of the correlation in the following chapters
is computed at the five percent level using the z transforms tion for-
mula. R. Ferber, Statistical Technigues in larket Research, McGraw-
Hill Book Company, New York, 1949, p. 38l. The significance test is
only an indication of the reliability of the correlation, since the
data used are not random.
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space accordine to functions verformed. This can be visualized con-
ceptuallv by vlacine the cities within a spatial structure. Iosch
has developed such a scheme where he views the towns or cities as
"punctiform arglomerations of non-agricultural locations".u Thev are
the physical clusters of activity that arise because of chance, the
site of a larre industrv or the source of a raw material that result
in advantares of locatinc. The towns or clusters are linked tocether
by lines of transvort and comminications vnroducire a viable interaction
in a svstem of towns.

The towns differ in size devending on the different collections
of industries and the comparative economies and disecoromies of scale,
localization and urbanization. The sirmle market surroundine the town
is the suvvlv area for the functions performed in the town. Fach town
in turn is related to the functions of the next larrer size town. So
visualized, the scheme becomes a hierarchy of central places at the
focal noints of the various levels bv size and differentiation of
functions, with a concomitant vopulation. The entire collection of
these places forms an "ideal tvve" of economic landscape consisting
of simple market regions surroundin~ each center of production and
consurmtion in a network of markets comnrising a rerional svstem.S

Within this srstem, common centers arise, metronolitan areas,

that serve a vast hinterland of smaller size cities and corpete with

5. Iosch, The Feoromics of Jocation, ¥Vale Imiversitv Precss,
New Haven, 1954, v. 68. For a matheratical model, see M. J. Beckman,
"Citr Hierarchies and the Distribution of Size'", Economic Development
and_Cultnrel Chanre, Vol. VI, No. 3, 1958.

51osch, ibid., po. 124-137.
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other centers. The size and the functiors performed in the outlvines
environs of a center are a function of distance, production advantares
and cormetition. The scheme is an ideal landscane of the location of
roints, '"munctiform ac~lomerations', sand an extended territorr of
cormlementarv and recinrocallw related activities in 2n ordered hier-
archy of function and sire.

Tn establishine this scheme, Losch has assumed an undiffer-
entiated vlain over which »aw materials and soil fertilitv are evenly
distribut.ed.6 Althourh the svstem is concepntuallw useful, the com-
plexity of the scheme is dienlaved when it is used to deseribe realityv.
For then the simnle conditions must be altered to acceot the fact of
an irremular tovorravhv and an uneven distribution of resources.

These natural differences, in addition to transvort cost policies

and reecional differences in skills.7 lead to differences in economies
and diseconomies of aseslomeration with the subseauent effect of eiving
irrecular sheanes to areas in the hierarchv. Indeed, this effect also
alters the location=function scheme because of the differences of raw
material, vroductivity and accessibilitv. The entire scheme is in-
fluenced by the rovernment, in varving derrees, for administrative
purvroses and/or eontrol and intervention.8 The result is the estab-
lishment of boundaries that mav or mav rot coincide with the locic of

the areas within the economie landscane.

6I.Dscho oD, _C_i_t_-' De 105.

7I.DSCh9 op. Sj-j_:_" PDe. 139-1930

8Iosch, on. cit., p. 130 and po. 196-210.
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The lLoschian scheme not only concevtualizes a system of cities,

but also indicates the relative tie between the city and its surround-
ing area. The functionines of the unit links the city to the svstem
through its varticular size, industrial commosition and pooulation.
The use of the loschian scheme, however, must be adjusted according

to the form in which data are available. We have no Loschian statis-
ties, Jjust raw data by states, counties and metronolitan areas. Thus,
it is central citv and the surrounding area that is defined as the
city unit used here. The data for this unit are the data for the
county or counties that form the metropolitan area. It is only in this
form in which the data are available. However, this unit is not to be
presumed a unit determined objectively bv a uniaque set of criteria.
A boundary for a citv could be delimited by alternative procedures,

for example, central city, trade areas, newspaper circulation, Federal
Reserve districts, etec. Thus, 2nv unit is actually chosen by an arbi-
trary decision related to the problem at hand. The unit used herehms
a concentual basis and is statisticallv dictated by the data available.
An analyst has arcued that the state may be a more appro-

priate unit for analvsis rather than the city or metropolitan area.9
This arcument is an attempt to revlace an arbitrary approach in the
selection of a unit with one based on objective criteria. Since the
city and the surrounding area can be split by the arbitrary boundary

of the state, it should follow that the portion of the multi-state

9v. R. Fuchs, "States or SMA's When Studying the location of
Manufacturing", Southern Economic Journal, Vol. 25, Januarv 1959,

po. 349-355.
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city in one state would predict the rest of the area growth better
than the state. He r»eiects this conclusion and arrues that the state
unit is a better predictor for aralvtical ourvoses. IHowever, it is
debatable whether his conclusion is objective, since the boundary for
the multi-state citv is also arbitrarv. The reorravhical direction
of rrowth devends on how the accidental split occurs. That is, a
corner of a multi-state city area may grow faster than the rest of the
city because the corner mav expand in the direction of the emmnty snace.lo
This errowth is not tied to the state unit but is part of the functional
relationship of the surrounding area to the city. TIndeed, the state
is not an interrated entitv but an arbitrarv bourdarv accidentallv en-
compassing a heteroreneous collection of places of activity. A sharp
change in the state's orowth of activity could be obtained by exclud-
irg such a place of activity. Fowever, this need not affect the re-
maining units since each performs accordine to its characteristics

within a system.ll

loI..OSChn QI)_- 9-:1&" ppo 20“"-205.

113, Vining, "Delimitation of Economic Areas: Statistical Con-
ceptions in the Study of the Spatial Structure of an Economic Svstem',
Journal of American Statistical Association, Vol. 48, 1953, b. 52.




CHAPTER IV
ELPTOYIENT SHIFTS AUD CITY SIZE

In the analvsis of total emnlovment amons eities, the aectnal
changes are obviouslv irmortant. However, a citv's actual level of
emnlovment devmends in part on the particular citv's advantapges rela-
tive to other cities. Consequentlv, the actual changes do not pro-
vide the additional insirht that differentisl changes among cities
provide throuzh their relative chancse. Therefore, the analysis uses
the terms of a2 citv's actual and relative expected changes in total

emoloyment.

a. Patterns of Hmplorment Chanres

Table 1 (Chapter III) gave actual emplovment data at several
levels of agrresation. Table 2 shows the actual and exmected emnlov-
ment disagcrerated by the selected cities for both states. For all
cities, the actual increase in total ermmloment i; 225,400 over the
1950 averare. The fotal ermlovment shift is 166,300 (an absolute
value), less than the actual increase in emplovment. The shift in-
dicates the emmlovment distributed differentlv than in 1950. On the
averace, 11.6 percent of the jobs in 1950 were redistributed b 1963.

Viewing the data in Table 2 by states shows that the redis-
tribution of ermmlovment evhibits different patterns. The actusl in-

crease in ermloyment, in Indisna is 6 nercent of the ermlovment in

2c
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1950, but 9.3 percent of 1950's jobs were redistributed in 1963. In
Michiean, the actual increase in employment is 27 percent, with 14.2
percent of 1950's jobs redistributed. If the redistribution of erm-
loyment is considered in terms of the direction of the shift, the sieg-
nificance of the pattern becomes clear. In Michiran, 98 percent of the
shift is positive; Indiana's is 90 percent necative. The cities in
Michigan, in terms of emplovment crew faster than the nation and In-
diana's slower. The cities included here are the major cities (ex-
cluding the larce standard metrobolitan areas) in each state. These

cities were a dras on Indiana's erowth. In fact, Indiana's actual
increase in emplovment of 14.4 pvercent (Table 1) must have come from
the smaller cities not included in Table 2.1 The differences exhibited
by the data in Table 2 disnlay dissimilar patterns: the cities in
Indiana realized a relative loss from the impact of change; Michiran's
a relative rain.

b. Pooulation and Employment Shifts
Do the changes in population fit the same pattern? All ci-

ties in both states had positive increases in population and in sum
exceeded the each state's increase.2 Regressing total employment and
population for the cities shows a high depree of correlation, as shown

in Table 3.3 However, chances in total emplovment and chanses in

1I'ndicative of this is the fact that the smallest size cities
in Table 2 had the largest increase in total emmloyment.

2Appendix A.

3Linear form ¥ = A + BX was used with population as the inde-
pendent variable.
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population are not related. The changes in vopulation do nrot account

TABLE 3

CORPELATION COEFFICIENTS OF TOTAL EMPIOY'ENT A'D
POPULATION FOR SELECTED CITIES IN MICHIGAN AXD
TDIANA, 1950-63

— S —

r* r2
Michirgan cities .960 .922
Indiana cities .996 .992
A1l cities (pooled) .989 .978
*Significant at the 5% level
for the chanre in total employment, as shown in Table 4.
TABLE 4
COPRELATION COEFFICIENTS OF CHANGES IN TOTAL
ErPLOYMENT AND POPULATION FOR SELECTED
CITIES IN MICHIGAN A!'D INDIAMA,
1950-63
r* rz
Michiran cities 532 .283
Indiana cities .R28 686
A1l cities (pooled) .700 490

*lot sicnificant at the 5% level

The population of the cities is by definition the size of the
city. Each city had a net shift in total employment and this shift is

independent of the actual changes in pooulation (city size), as indicated
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in Table 5.

TABLE 5

CORREIATION COEFFICIEWTS OF TOTAL EMPLOYWEKT SHIFT
AID CHANGE IN POPULATION FOR SELECTED CITIES Iii
MICHIGAL AND I'DTANA, 1950-63

r* r?
Michiran eities «209 .023
Indiana cities .123 .015
A1l cities (mooled) .201 040

*ot sionificant at the 5% level

If the cities! popnulation had grown at the same rate as the
pooulation in the nation, each city would have had a nerative or posi-
tive shift in pooulation, similarly derived as the emnloyment shift.u
Shifts in total emvloyment and population are not hirhly correlated.
The pattern of population shifts does not match the pattern of total
emnloyment shifts when the data is disacorerated at the ecity level.
This is contrarv to the findines when the total data on emplovment
and population shifts at the state level are used.5 The ecitv is an

independent economic unit amone many such units and its reaction need

4Popu1ation shift data is in Anpendix A.

5H. S. Perloff, E. S. Dunn, E. E. Lampard, J. F. ¥ith, Pecions,
Pesources and Fconomic Crowth, John Hopkins Press, Baltimore 1960, p.
296. The unit of analysis in this study is the state. Accordinclw
the employment and ponulation shifts so derived do not consider the
variation within the state.
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not follow the reneral pattern of the state. Tn fact, none of the
components of the total emnloyment shift, the local-factor 2nd com-
rosition shifts, 2re hichlw correlated with the pooulation shift.?
This is stowm in Table 6. The frct that it is mot correlated to anw
hish derree simrly indiecates the fact that the cities react inde-
pendently of ponulation shifte, not onlv in terms of total emnlov-
ment shifts, but 2lso in terms of shifts due to the indust»v com-

position and location advantares.

TABIE 6

CCFRELATION CCEFFICIENTS OF EMPIQYMENT AND
POPUIATION SHEIFTS FOR SELECTED CITIES TN
MICHIGAN AND IIIDTANA, 1950-63

- . ——_—— . — . T S A St T . o U G . e W e S G S . e e B i . S e G S S
-——

I r’

Tot. Ermpl.: Pooulation

#ichigan cities .190 .036

Indiana cities 413 171

A1l cities (pooled) .395 .156
loc.=-Factor: Population

¥ichiean cities .226 .051

Indiana cities .112 .013

A1l cities (pooled) .275 .076
Commosition: Pooulation

Michiran cities =142 .020

Indiana ecities .816 6664

All cities (vooled) ks 216

*Not significant at the 5% level

P "t

6

If the nopulation shifts are used to measure changes in
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The porulation (city size) is definitelv related to total
emplovment for no other reason than *hat the nossible emnlovment is
bounded bv the nonulation size. Accordine to the definitiorn of the
¢1ty unit used here (county or counties that form the area), commit-
ing workers do not sirnificantlv alter the size of the available
work force. Commters would vose a difficulty if the citwv and its
porulation were defined by a reogravnhical 'rine", of sav ten miles,
about a central core. In that case, however, the citv wnit is de-
limited by altermative technicues. Fioure 3 shows that a one percent
rise in vopulation (citv size) is associated with a 60 percent rise
in total emnlovment. When the data are grouped by states, the re-
gression is twisted uo or dowm from the nooled resression, indicat-
ing some variabilitv between the states (Figure 4). The rerression
is a pood fit with verv little curvature and a small error (2%) of the
slope. However, the data are of total emnloyvment and population and
are static. What is irmmortant over time is the change and redistri-
bution. Tables 4, 5, and 6 indicated that changes in population do
not account for the change in total employment, or, that it is de=-
pendent on the changes in citv size. In terms of the emnlovment
shift, chanre in size had no sienificant imwact. To obtain addition-
al information on changes and redistributions, the total emvloyment
concept must be broken down into its components. This is done in the

next chaoter by industry sectors.

demand, then change in demand is not sisnificant for the shifts.



CHAPTER V

T'DUSTRY E-PIOYMENT AND CITY SIZE

The shifts that have occurred over the period worked on in-
dividual industries within some structure and 1list of advantares.
Prior to the analysis of these shifts, it is useful to see what the
industry patterns are in terms of actual chances by sectors. The
analyvsis of matterms will provide an insicht into the stability and
distribution of emnloyment over the period, and also indicate the
comparative usefulness of the shift analvsis. The employment pat-
terns by sectors for the initial and terminal years show several
interesting facets. This chapter is concerned with the analysis of

the patterns, relative to city size of employment by industry sector.

a. Sector Emolovment Patterns

Table 7 gives emplovment data by sectors for all cities se-
lected in the two states. The actual employment in 1963 is distri-
buted over the sectors as was that of 1950. The growth by sectors
over this period is stable and according to the existing relative
pattern of industry. This is indicated graphicallv in Figure 5 for
all cities. The diversification of industry is quite consistent over
the period.

However, the absolute changze as a percent of 1950 emvlovment

34
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(colurm 6), indicates that two sectors were growine at a relatively
faster rate. The two sectors, Services and Government, far exceed
the change in employment of all other sectors and constitute about
76 percent of the actual increase in total emnlovment (colurm 7).
Finance-Insurance and the Wholesale-Retail sectors have also con-
triﬁuted. but less sirnificantly to the total chanpes. The changes
in these four sectors were the sources of about 95 percent of the
total actual chanre in employment. Part b of Figure 5 indicates
clearly the impact of the erowth of these sectors. The manufactur-
ing sector bad the least impact, a change in employment of less than
one percent. The miscellaneous sector is a residual and is not con-
sidered further in the analysis.l

The changes in the sectors for the cities in both states are
somewhat different than the changes in the national equivalents. For
the period 1950-1963, arricultural and mining employment continued
to decline in the nation.2 The mamfacturing sector continued to
maintain a stable proportion of total non-asricultural employment.
Transportation-Communication sector emplovment had declined steadily
over the period, whereas, the Wholesale-Retail, Finance-Insurance and
Construction sectors remained relatively stable. The Government and

Services sectors continued their rapid rise into the sixties.3

lAs a residual, it includes a small number of mining and ag-
riculture emmloyment of little importance for shifts in cities. It
also includes undisclosed employment data.

24. G. Vatter, The U. S. Economv in the 1950's, W. W. Norton
& Company, Ince., New York, 1963, pp. 60-61.

3Surve,v of Current Business, Annual Review Number, U. S.
Department of Commerce, January 1964, S-12.
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However, in the selected cities of both states, the only decline, as
a provortion of the total employment, was in the Fanufacturine and
Wholesale-Retail sectors (Table 7). And unlike the national sector,
City Transportation-Communication sectors realized a slight increase
in their vroportion, and Construction remained the same. So while
the pattern of industrv employment exhibits stability during the

period, the patterns of each city sector are unlike that of the

equivalent national sector.

b. City Size and Sector Total Emnloyment Shifts

Emplovment by industry sector rercressed acainst eitv size

(vopulation, 1950) is highly correlated, as indicated in Table 8.

TABLE 8

PEGRESSION AlID CORRELATION COEFFICIENT OF SECTOR
EMPLOYMEXT AND CITY SIZE FOR SELECTED
CITIES IN MICEIGAN AWD INDIANA

—— —— —_—

2
r* 1y
1950 1963 1950 1943 1950 1063
Construction .950 .969 .903 .939 .022 .020
(.002)  (.001)
Transnortation &
Com. 927 934 .859 372 L042 .029
(.004) (.002)
“Wholesale-Retail 982 965 964 931 .112 .093
(.005) (.006)
Finance and Ins. U6 921 .895  .848 .024 .028
(.002) (.003)
Services .950 974 .903  .949 L0l 047
(.003) (.002)
Government 892 782 796 612 .043 .058
(.005)  (.010)
Mammfacturing 969  .973 .939  .947 .199 .150
(.011)  (.00R)

*Significant at the 5% level
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his vas tle case 11 bath 1980 and 1963.u The only sh2»n charnre bhe-
tween 1950 and 1963 ozeurs in the sovermment sector. This change is
due partlv to the wav the data of rovermment emvloyrment is renorted.S
The fact that canit~l ecities are inciuded amonr the selected cities
also distorts the relationerin somerthat because of enncentration.

The re~vession coefficients showm in Table 3 shnw them to be
small for all sectors. The slones are shallow and show small shifts
between the nerisds for 211 sectors. "o sectors, wholesale-rc*ail
and manufacturine, 4id shift rmich more than the other sectors. The
dovmward shift of the recression between the periods indicates th-t
activities in both sectors arennot strictlv tied to the citv-size
(population). The redistribution of emnloyment ont of these sectors
accourts for this change.6 The overall result is a2 downward twist of
the recression for the sectors over the period. And althourh it has
shifted downward, the change is not much different than that for 1950.

Considering the citv data esrouned by states gives the same
picture as indicated in Table 8. Table 9 shows that the rerression
coefficient for the manufacturing sector in both states is lower in
1963. However, as will be indicated later, the chanres in this sec-

tor are not similar.

bCorrelations were also high using the state as the unit.
Perloff, et al., op. cit., p. 296.

5In Indiana, emnloyment in education is reported in the total
government ficure, whereas in Michiran it is included in the Service
sector. '

6This asnect is taken uo in the next chapter.
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TASLE

REGRESSIC AIID CCRREZETATION CCEFFICIZITS OF SZCTOR
SIPLCTITNT XD ClT SIZZ FCR SZLECT: CITIZS
7 STATES

r b
1060 1773 1250 1003

Construction 779 JGE3 014 .016

(.003)  (.003)
Transportation & Con. 383 776 .022 .C15

(.00%4)  (.00h)
"holesale-Retail 955 .933  .0°3 062

(.009)  (.002)
Finance and Ins. L2640 L0214 .013 .011

(.003)  (.003)
Services .900  .935 .026 .035

(.00%) (.004)
Government 23 .273 .011 .025

(.007) (.030)
Yanufacturing 085 .959 .223 .133

(.022) (.C17)

Tdiana
ORI

Construction .993 .993 .024 .021
(.001)  (.001)
Transportation & Cori. L9R5 972 .ob7 .033
(.003)  (.002)
‘holesale-Retail <995 L9904 2117 .101
(.004) (.004)
Finance and Ins. 957 295 .026 .033
(.001)  (.001)
Services 995  .990 048 .050
(.003)  (.004)
ZJovernment .921 .982 .050 .0F7
(.003) (.004)
ianufacturing .979 .990 .193 141

(.013)  (.007)
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The chanres in actual emplovment by sectors are not, however,

related to the chanre in city size (population).

The only exception,

as shotm in Table 10, is the service sector which should be exmected

to rise concurrently with chan~es in city size.

REGRESSION AlD COPRZLATION COEFFICIENTS OF CAANGES IN
LDUST2Y EMPIOYIENT AID CITY SIZE FO? SELECTED CITIES
L7 MICHIGAY & TMDIANA

TAELE 10

But the value of the

Construction
Transportation & Corm.
Wholesale-~Retail
Finanece and Ins.
Services

Government
Fanufacturing

*Sismificant at the 573 level

r b r?~
.699 .015 L89
(.003)

.197 .006 .039
(.007)

621 .028 .386
(.008)

774 .036 «599
(.006)

.8R6* .058 . 785
(.007)

.364 064 .133
(.036)

2117 .019 014
(.035)

slove for this sector is small as is for all sectors.

Table 10 indi-

cates that chances in actual emmloyment are not accounted for by chane-

es in city size.

Table 11 shows the same data esrouved by states, a groupnings

which rives the same picture of the chanres in actual emnloyment.

The

change in actual employment is not accounted for by the chanze in ecity

size considering the chaneges by states.

In Table 11, as in Table 10,

the r? values are low, except in the Services sector for both states
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TABLE 11

REGRESSION AVD COPRELATION COEFFICTENTS OF CHAMGES
IN INDUSTRY EMPLOYMENT AND CITY SIZE FOR SEIECTED
CITIES, 1950-1963

Michiran Indi="na
r r2 b r r2 b
Construction 669 443 .019 .834 696  .012
(.007) (.003)
Transvortation & Com. 016 .001 .001 611 373 .014
(.006) (.006)
Wholesale-Retail 045 .002 .001 .859 738 043
(.010) (.008)
Finance-Ins. L24 L1180 .006 .969% 966  .052
(.004) (.004)
Service .885% 783 .059 .920*% 842  .055
(.010) (.008)
Government .215 LOUb .059 .9Lo* .901 .053
(.090) - (.006)
Manufacturing 697 436 .073 .078 .006 .014
(.020) (.060)

*Significant at the 5% level

and Services, Finance-Insurance, and Govermment in Indiana. The Ser-
vice sector emplovment should chance with citv size (population). How-
ever, the Government sector is distorted by data revortineg, as indi-
cated above. It would not orovide any additional information to

correct for this distortion since the r2

value for the Service sector
is alreadv hich and the Govermment sector is not the most important
for emvloyment. It would seem that the Finance-Insurance sector de-
pends on size, although its resression coefficient, like all sectors,
is low. The relationship is more clearly seen in terms of the rela-

tive shift. The sector's position is relativelv the same if little

or no shift occurred, either positive or nerative. As will be seen
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later, the shift was small.

The stability exhibited in Firure 3a above, is also present
when the chances in actual emnlovment are considered. The vrofile
of changes by sectors for the larrest and smallest cities is shown
in Ficure 6. It does not diverce siemificantlv from the nattern of
Ficure 5. There are movements around the ceneral pattern which are
attributable to the variability of chanres amont the cities. Table
12 indicates the variabilitv of the cities by the mean and mean de-

viation. The cities, considered individually, would have a profile

TARLE 12

¥EAN AND MEAM DEVIATTONS OF CYAWGES IN EMPLOYMENT
BY SECTORS, 1950-1963

Mean
Construction 31.7 19.1
Transportation & Com. 45.1 | 32.9
tholesale-Retail 11.6 16.2
Finance-Ins. 59.3 24.9
Service 78.4 L3.4
Government 132.6 97.9
Manufacturing 14.8 10.2

Sourca: Avppendix B

MOVing up or down around an established profile for employment by

Sectors in all cities.
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The distribution of employment by sectors in 1963 is quite
similar to that in 1950, showing mch variability among cities but
no sharp diversences from the matterns. The citv operates as a
unit in a system of units and industrv emnlovment adiusts throuch
shifts. U hile the profile of distribution of emvlovment, and chanres
by sectors shows a relativelv stable pattern, the commarison of the
actual and expected emnlovment is of rreater interest and more
important in the determination of a city's relative share of the

nation's rrowth.






CHAPTER VI
SHIFTS IN TDUSTRY EMPLOYMEIT

a. Sector Shift Patterns

The pattern of actual distritnmtion of ermplovment by sectors
in Michiran and Indiana in 1963 is similar to the distribution ex-
pected if the sectors had ororm at the national rate. T2ble 13 and
Firure 7 indicate that the earlw distribution of industrv emmlovment
does have an influerce on the actual, 25 well as the exnected, dis-
tribution for the limited future neriod considered here. The shift
nattern by sectors is similar to the shift mattern for tot2l emmlov-
ment. The averace shift of total emnlovment, as a percent of 1950
ermlovment, is 11.6 percent, with a »ange of 0.1 to 32.5 percent.l
The averare shift bv sectors is 16.]1 vercent, with a rance of 4.4 to
33.9 vercent. For indrstries, the shift nattern is similar to the
shift pattern for total emnloyment. Fence, the closeness of the nro-
file in Ficure 5 between the expected and the actual.

Fowever, for each marticular indus*»r sector, the net shift
exhibits an entirely different vattern. This is indicated in column
10 of Table 13, where the net shift by sector is expressed as 2 per-

cent of the absolute chancre in emnloyment. Obvionslv, the various

- —— - a——

-—even e

1In Table 2, above.
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sectors have entirelr different crowth rates. The ranse of +the r-bh-

v

solute chance is (.3 nercent in mamufacturing “+o0 122.2 vercent in
the rover~rent sector. Only three sectors, construction, wholesale-
retail and manifaecturin~s, tad ne~ative net chifts, i.e., crew at a
lower rate than the rnational sector rate.

The data on cector emnlovment shifts disacrrerated by states
oxhibits the same orofile of distribution as the actual and the ex-
pected. Fowever, there is rreater variabilitv in the chifts ox-
pressed as vercent of the absolnte ch~-nre and of 1950 emnlorment.
This shonld be the case since the units within the states have re-
acted differentlr. Onlv two sectors in the selected cities in the

state of Mchiran failed to ~row at the same rate as these sectors

BN

n the nation. Only two sectors in the selected cities in Indinna
crew at a rate faster than the nation's sectors. This is showm in
Table 14, colum 2, by the siens of the ret shifts. The exmected
emmlovment. by sectors in those cities in Michiran is less than the
actual emnlovment nradurt of the averace actuzl provth of 27 nercent.
The exvected emnloyment bv sectors in the cities in Indiana is
rreater than the actual emmlorment, a product of Indiana's averace
actual ~rovth of 8 vercent, which is a 1little more than one-h21f

that of the ration's.

b. Sector local-Factor and Commosition Effects
The shift data in Tables 13 and 14 are develoned by expressine

the expected ermlovment by sector 2s thev would have been if the sec-

tor had erown at the ration's erowth rate. The exnected total
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emnlovment of Table 2, Chanter IV, is based on the amoumt of ermlova
ment that would have develoned if total ermmlorment had rrown 2t the
nation's rate. The shift techniaque is amrnlied in these tables at two
levels of acrreration; total and sector emmloment. Differences avnear
when the shift data are cormared. Thev differ because of the immact
of either rational forces and/or the characteristics of the citv.
The particular industrv within the c¢ityv may rain emnlorment because
of the local advontares relative to other cities, even thouch the
nation's srowth mav have been less. This difference shows the impact
of the loc2l-factor effect, the relative attractiveness of this par-
ticular city. In addition, an industry in the city may be erowing
because that industrv is erowine nationallv and hanvens to be part
of the industrv comosition of the citv and is rrowine faster than
the nation. This is the corposition effect. The two effects produce
the differences in the shift data indicated in Tables 13, 14 and 2.

Data on emolovment shifts in these tables are summarized in

Table 15 for all of the selected cities. The total net shift is the

TABLE 15

TOTAL NET EMPLOYMENT SHIFT FOR SECTORS FROM IOCAL-
FACTOR AND COMPOSITION EFFECTS FOR SELECTED CITIES
MICHIGAN AND TIIDIANA, 1950-1963

Total net shift +33,900
Vet local-factor shift + 6,200
Net composition shift +27,700

Source: Avvnendix D
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difference between the actnal and exnected emmlovment in total erm-
loyment. For all cities the shift is positive; total emmlovment erew
at a faster rate than it ¢rew in the nation. The net local-factor
shift is the difference between the actual and exnected ermmloyment
in each sector if each sector had crovm at the rate the national
sector srew. However, the local-factor shift in ermloyment is less
than the net total shift. This difference is due to the fact that
each industrv sector in the cities rrew faster than the national
averare, a difference which shows the commosition effect. The com-
position of industry was such that the cities gained a rreater pro-
portion of the industry nationally growing. For all cities, the
shift in employment was vpositive and produced bv the relatively ad-

vantaceous characteristies of the cities and the presence of nation-

ally growing industries in these cities.

c. Shift Patterns by States

Since only Miningz and Transnortation sectors had declined
nationally.2 the cities in this study rained a orovportion of growth
industries (other cities had relative losses) and at the same time
were a vpositive attraction for the location of industry. However,
the size of the net shift in employment due to the local-factor and
composition effects is quite small. This accounts for the stability
of industry distribution regardless of whether it is the actual or

the expected being considered, as was shown in Figure 5. But when

2 . c e . .
See Appendix B. Mining is excluded in the analysis.
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the shift data are sroumed bv states, (Table 13), the net shifts exhi-
bit divercent natterns corresnondins to the variability in the egrowth
within the states.J
Table 16 shows the shift data for the selected cities srouved

bv states. Tt indicates the source of the net total shift. The local-
factor shift is a siernificent source of the net total shift in emplov-
ment for both states, but a source of both positive and nerative shifts.

The strones uoward shift from the local-factor effect is bolstered by

TABLE 16

TOTAL NET EMPLOYMENT SHIFT FOR SECTORS FROM LOCAI~
FACTOR AVD COMPOSITION EFFECTS FOR SELECTED CITTES

1950-63

Michican Indiana Total
Total net shift +90,200 -56,300 +33,900
Net local-factor shift +32,000 -75,800 + 6,200
Net composition shift + 8,200 +19, 500 +27,700

Source: Apvendix D

the positive shift of the composition effect in Michigan. Whereas, the
uoward shift in the comvosition effect was not sufficient to offset the
strong downward impact of the local-factor shift in Indiana. The di-
vergence of the patterns of the net shifts is the consequence of the

combined effects of the relative advantages and industrv-mix of the

3As indicated above, p. 42.



cities.

Column 9 of Table 13 shows the positive and necative shifts
for the cities by sectors. In Michiran, the positive shift in the
sectors was sufficiently strone to offset the nerative shifts in
Wholesale-Retail and Manufacturing emnlovment. But the positive
shifts in Finance-Insnrance and Government were insufficient to off-
set the necative shifts of all the other sectors in Indiana. %When the
shift data on Table 13 is considered individually by cities, the total,
local-factor and commosition shifts vary from city to eity without a
common pattern.u Correlatine the shifts to city size, with size as
the indenendent variable,5 indicates no relationshio between total and
local-factor shifts for the selected cities in either state.6 Yowever,

Table 17 shows that the composition shift is related to size but only

TASLE 17

COLREIATION COEFFICIENTS OF NET SHIFTS AND
CITY SIZR, 1950-63

M chiean Indisng A1l Cities

r 2 r re » 2
Total net shift 204 ,0U2 .100 .010 .016 .001
Net local-factor shift .220 L0483 438 «192 .198  .039
Net commosition shif+ .023 .001 LOug* 899 765 587

*Significant at the 57 level

Apnendix D.
5. . .
City size in 1950.

6See footnote 3, vare 20.
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for cities in Irdiana. The comosition net shift in Tndiana was
positive and related to city size, but insufficient to offset the
local-factor shift, which was rerative. This is the irmnet of the
national forces and shifted vositively with size. The sm11 co-
efficient for the Tocal-factor shift, in Indiana, indicates *that the
cities were relsativelw mwmat*rranmtive for the location of irndnstrv.

The small coefficient for the composition shift in Michigcan
conforms to the results of Table 16, that the comosition of industry
as such had commaratively little effect on the total shift and is rot
accounted for by city size. The low coefficient for the local-factor
shift means that the citv size was of minor influence on the attract-
iveness of these cities for the location of irdustrv. Industry lo-
cated in the selected cities in Michiran but not because of citv size.

Correlatine the shifts with changes in city size, Table 18,

cives results differins 1little from those in Table 17. The commosition

TABLE 18

CORRELATION COEFFICIENTS OF SHIFTS AND CHANGES IV
CITY SIZE FOR SELECTED CITIZS, 1950-1963

- e - — .

tichican Indiana A1l Cities

r_ 2 e e

Total net shift .209 ol .123 .015 .201 .040
Net local-factor shift .238 .057 .221 <049 .040 .002
Net composition shift .096 .009 JOUB* 899  ,A50 423

*Significant at the 5% level

effect is the result of national suodply and demand conditions as they



affect the employment sectors.
d. PEmloyment Shifts and City Size

The nattern of total emnloyment shift, all sectors combined,
indicates that the relative chanre in emmloyment is independent of
city size and industrv comvosition. The analvsis here shows that the
pattermns diverce when the selected cities are rrouned by states. In
Michican, where the shift was favorable, the actual total emmlovment
is greater than the exvected. It is just the onnosite for the cities
in Indiana. The divercine vatterns are nrimarily the result of the
relative chanre in locational advantares, the local-factor effect, and
show very little immact from the composition effect.

The re-ression equations of the actual and exmected employ-

ment for the selected cities in lMichiean,

Actual: X - 9259 + -532X2

Expected: Xy =12667 + «505%,

(where X, is employment; X, is city size) show that the sloves vary
little as citv size is increased. This is also indicated in the re-

gression equations for the selected cities in Indiana,

Actual: X1 22661 + .62SX2

Expected: X; -18550 + .632X2

(The recression equations indicated as Actual are relationships using
the actual emplovment data for the cities of both states. The re-
gression equations indicated as Expected are relationships using the

employment data of the cities if the employment had ¢rown at the
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national rate. What is immortant for the analvsis here is the re-
lationshio of emmloyment and city size, not the estimated Xl de-
termined by the equation.) If city size and industrial composition
had a significant impact, the actual and expected emnlovment should
diverce sharplv. The small differences between the sloves, for both
states, show the recression lines of actual and expeéted employment
to be almost varallel. Citv size and industry composition had no
sirnificant impact on the shifts.

Grouping the selected cities by size and state does not alter
the divercing pattern of the actual and exvected emvloyment. This is
shown in Figure 8. The actual emnlovment erowth varies amonc the
cities in both states. But size as such was not an imnortant factor
as indicated by the opposite patterns of actual rates in Firure 8.
Among the selected cities, the smaller and intermediate size cities
did not all grow faster than the larser cities. A rapid actual growth
is not directlv denendent on size, but is the result of differenti-l
locational advantares of the various size cities.

Total emnloyment in the cities is divided among the various
industry sectors. The volume of employment in the sectors is the de-
velopment relative to the economic determinants in that place: re-
sources, technolosy, population and institutions. The city's parti-
cular configuration presents a structure in terms of its relative spe-
cializationi: If the structure fits the national trends, the sectors
crow. The proportion of the impact of the determinants requires de-
tailed data not available at the city level of arrreration.

The local-factor effect is the result of location advantares:
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internal economies of input sources; external economies of industrv
recional concentration or metronolitan acsclomeration; industrv in-
ternal economies of scale and changes in markets and transvort costse.
Given the locational advantares, the emnmlovment shifts are essentially
dependent on the inouts and outruts at relative locations. However,
the analysis of innuts and outnuts in anv given ecity, or its sector,
reouires detailed data. These data are not available for either in-
dustries or sectors at the city level.

However, employment data are available for irdustries within
the manufacturing sector, although not complete. Even so, these data
are immortant because of the imwortance of the manufacturing sector
in both states. The manufacturine sector aonroaches forty percent of
total emplovment for the state totals, as well as for each city. Ob-
viously, anv chance in this sector has a significant immact on total
employment, recardless of the repvorted data. Indeed, Table 13 in-
dicated that the manufacturineg sector is the chief source of the
nerative shift. The reported data on the breakdown of this sector

are analvzed in the next chanter.



CHAPTER VII
THE MANTUFACTURING SECTOR SHIFTS

Manufacturing emplovment in the two states averages 38.6 per-
cent of total emnloyment in 1963, a decline from 44.5 percent in 1950.
But. while it is the most important ermplovment sector, it had the least
actual increase in emvlovment of all sectors, less than one nercent.
In terms of the exvected emmloyment, the manufacturineg sector had the
larcest nerative shift (Table 12). This shift is 14 percent of the
manfacturine emmlovment in the initial veriod when the sector ac-
counted for L44.5 vercent of total emmloyment. The rne~ative shift more
than offsets the larcse nositive shifts of both the service and ~overn-
ment sectors. MNot onlv is the manmmfacturinege sector irmmortant for total
emvlovment, but its outward shift is a sionificant denressine force on

the overall emnlovment.

a. Actual ard Exrected Emlovment
Table 19 rives the actual and exnmected emrloyment for all se-
lected cities combined. The sector is broken down by standard in-
dustrial classification at the 2-dirit level. The net shift for the
manufacturing sector, colum 8, for both states is 85,600 and necative.
In total, the shift is 13.4 percent of the 1950 ermloyment. This ner-
coent indiecates the number of 1950 jobs that were redistributed in

1963. Tf all industries in this sector had crowm at the national rate,

60
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85,600 more wonld have heen ermloved. Colnm 10 sharrs the indugtwr
shift as a nercent of 1950 emlovment and identifies the 2-di~it in-
dustrv. The irndustries that rroduced the larrest necative shift, in
all cities, were machinerr (electric a»d non-electric) and antomobile
and transvortation enuinment (STC 35-6 and 37). Since the vositive
shifts which did ocenr wera small, the ret shift in manufacturing far
ovtweichs the antual increase in emmlo-ment (totals, columms S and 8).

Gronnire the manufacturine shift data bv states shows that
the patterns for the selected cities in each state diver~e from each
other. Table 20 indicates that the irmact of the manufacturine shift
in Indiana is almost thwee times *hat in Michiran, althourh both
move in the same direction. Expressinc the ret shift as a vrercent
of 1950 emnlovment, Tndiana's shift is 19.4 nercent comared to Michi-

zan's 7.1 nercent, as shown in colum 10, Tables 21 ~nd 22.

TARLE 20

MET SEIFTS TH MANUFACTURIVG EMPLOYIEXT FOR
SELECTED CITIES BY STATRS, 1950-63

Michiean Indiana A1l Cities
-21,700 -63,900 -85,600

Source: Table 13.

b. Shift Patterns
The actual and expected emvloyment of Tables 21 and 22 plotted
in Figures 9 and 10 clearly indicate the diverrence between the vpro-
1Y

files when the data is grouned by states. The actual employment is
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below the exnected ermmlovment in those cities in Indiana; Michiran
emoloyment is above. The curves in the fisures show the cormosition
of manufacturing industry, i.e., the 2-disit make-un of the sector.
It is also indicative of the de~ree of diversification within the
sector. A forty-five derree line would show perfect diversificatinn.1
For the limited time neriod considered here, it would avvear that the
selected cities in Michiran have rained, while those in Indiana have
lost.

The shift bv 2-dirit SIC is also plotted in Fisures 9 and 10.
It is drawn in terms of each industrv's shift as a nercentace of the
total absolute shift.2 Tt is nlotted from a zero shift according to
the vertical scale on the richt. It specifically identifies those in-
dustries that did and did not grow at the national rate, and were the
sources for the actual profiles in the fi~rures. All industries in
Indiana except one had ne~ativé shifts; lumber products experienced
a small positive shift. The 2-dirit source of the total shift is in
machinery and automobile-transnortation, with a larrer shift in ma-
chinerv. This shift was sufficient to move the cumilative profile of
the sector downward. The necative shifts in }Michigan were mainly in
automobile~transnortation equinment, bot to some decree in four others,

SIC 25, 26, 34 and 36.3 Since the cities in Michiean did not have an

lpdanted from A. Rodrers, "Some Asvects of Industrial Diversi-
fication in the U.S.", Pavers and Proceedings, Regional Science Asso-
ciation, Vol. 1, 1955.

2

The miscellaneous catecory is ionored.

3%ach 2-digit SIC is identified in Anpendix C.
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across the sector rerative shift, the nositive shifts offset the
necative to such a derree that the cumlative profile of the sector
moved uoward. Certainly, the decree of diversification is in part
a result of the irmact of relative shifts.
c. The Shift and City Diversification

The difference between the exnected and actual emnlovment in
the sector is the net shift. In Tables 20, 21, and 22, the national
erowth rate is avvlied to each specific industry in the manufacturing
sector to obtain the exnected emnlovment. Subtracting the exmected
from the actual cives & shift for each 2-digit industry. This is the
shift plotted in Fisures 9 and 10 on the rirht vertical scale of the
box, and is obtained from columm 8 of the tables. Since the local-
factor effect is much ereater than the composition effect.4 the move-
ments of the profiles are primarily the result of the advantares, or
lack of advantages, for the location of industry. The fact of whether
these selected cities in the states are more or less diversified is
dependent on the attractiveness for the location of industrv. This
is, however, not in absolute terms but relative to all other vlaces
that also have a matrix of advantaces. 1lational demand conditions,
the comosition effect, are less of an influence.

The criticism that a decline in the relative immortance of
the dominant industry makes the city more diversified is relevant for

a static system and forecasting of diversification.5 However, in

4The commorents of the total net shift is given in Table 23
of the next chapter.

5B. Chinitz, '"Contrasts in Apclomeration: Kew York and
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terms of the shift technione, the dominant indust»r or irdustries
are in fact dominant in part because of the city's locational =d-
vantaces. PRut this is in relative terms, for certainly» if it were
less advanta~eous to locate it would be irrational for the industry
to do so. For anv riven moment in time, the pattern of diversifica-
tion is settled. Obviously, manipulating industrv vercentaces of
the total will 21lter the relative nosition in the make-un of the city,
and the diversification is changed. But over time the dvmamic con-
text, in which the citv particinates, overates in the present con-
ditions and diversification vattern and in the process chanres it.
The city mav cain or lose emnloyment as the seneral svstem renerates
the next solution in a continuous line. And the city mav indeed
become rmore or less diversified as its ovpvortunities onen 2nd close
with relative fluctuations in the general system.

This does not onreclude the fact that in a detailed 2analvsis
of anv snecific citv's nroblems the nse of the shift techniame will
wunonlw answers. Obvionslv, anv devised rrocram of rrowth must con-
sider causes for each decree of diversification. Rut the shift tech-
ninue vermits »n analvsis not onlv of wvhat the actual emmlovment is,
but which par“icular 3-39etwr had the shift. Tf the sonrece of the

hif+ is the local-factor effect, the citr's nroblem is one of rela-

mn

tive attractiverecss. TIndeed, the interindustrv influences that

Chinitz sneaks of are relevant; thev a»e the innuts and outrts in

Pittsbur~h", Amexiran Eeonomic Peview, Pavers and Proceesdines, Vol.
1T, #awr, 1967, n, 261,
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+ + A L. . . .
the ceneral svetem. Howavrer, the inflnence of an matrix of industmr

is in comneti*ion with nther matrices and mis* he so considered.

éTbid., b. 283.



CEAPTER VITI
MANUFACTUPT'G SFTFTS AlD CITY SIZE

The manufacturine nrofiles of Tienres 9 and 10 mav be moved
uv or down, or *wisted over some ranse. Since the difference between
the expected and the actual is the net shift, the commonents, the
local-factor and commosition shift, will move up or down and chance
within the 2-dirit industries. The vatterns of the shift and its
cormmonents, and their relationshin to the selected cities are the

torics of this chaoter.

a. Comparative Shift Patterns

In terms of tre total net shift of manufacturine emnloyvment,
the wvatterns for the states' solected cities move in the same di-
r®ction but with a2 different irmmact. The cormmosition of manufactur-
inesr 4n Indiana was more resmonsive to national forces than in iichigan.
The comosition shift in the cities in Indiana had a rreater offsettins
in £ vence on the local-factor shift than did the comvosition shift in
Michiran. In either case, thourh, it was insufficient to reduce the
total net shift to zero. This shift data are summarized in Table 23.
The data indicate that the cities in both states had comparative
losses in manufacturine. This loss conforms with the patterns es-

tabliShed at the state level for the East lMorth Central division of

71



72

the nation. 1

Yowever, the derree of the impvact is neither the same
N - i1y 2
bv states, as Table 23 surcests, nor by cities within the states.

The cities in both states compmare less favorablv, in terms of locational

TASLE 23

€OMPOILEITS OF TEE MANUFACTURI!NG NET SHTFT
FOR STLECTED CITIES, 1950-1963

Iichican Indiana A1l Cities
Total net shift -21,700 -£3,900 -85,600
Iocal-factor shift -27,000 -99,700 -126,700
Cormmvosition shift + 5,300 +35,800 +41,100

Sowurce: Tables 20, 21 and 22.

adwantares, to all other cities, and in Indiana less favorablv than in
M chigan. And this unfavorable shift was not offset by the crowth in-

dasstries within the manufacturing sector.

b. Shifts and City Size
The shifts that occurred develoved in cities of varying sizes.
Hovwrever, the sizes do not account for the shifts, positive or nerative.
Indd eed, the chanves in the city sizes, and by definition population,
2

flVv'e the same conclusion, This conclusion is indicated by the r

Values in Table 24.3 Yhile the city size and their changes do not

——

1V. R. Fuchs, Changes in the Tocation of Manufacturins in the
U.S. Since 1929, lew Haven, Yale University Press, 1962, bo. 139.

23e0 Aonendix E for comvonents of the net shift bv cities.

3’I‘he shifts are rerressed asainst eitv size of 1950.



73
determine the shifts, the ne~ative coefficients do indicate that the
shifts become smaller as the size increases. 1In all instances, the
value of the slone is very small and necative onlv in the recression
of total and local-factor shifts. Chanecine the citv size over the
veriod does not alter the shallowmess of the sloves, as indicated in

Table 24.

The recression for the vooled data of all the selected cities
is almost flat 2nd in line with the r2 values. This recression is
not sienificantlv altered bv rronpine the vooled data bv states, for
1950 size or their chances. And this is the case for the positive

and necative sloves. The manufacturine shifts are not demendent on

size.

c. Shifts and Manufacturing Earnings

The manufacturing sector earninrs did rise in the selected
cities for the period.l'L Fowever, this rise had no significant in-
fluence either on actual emnmloyment changes or emplovment shifts.
Indeed, the actual chance in manufacturing employment was not verv
resnonsive to chanees in earnings. The recression of chanses in
manufacturing emmlovment and chanres in earnines per week indicates
a small slope and does not account for the actual chanre in emnloy-
ment for this sector.5 The changes in earnings do not anpreciably

determine either the chanres in citv size (pooulation), or total

uEarninvs here are the rross weeklv earnings in the manu-
facturing sector. Appendix C.

5The % value is .017. See Avpvendix H.
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emnlovment, and both show a positive slone not rmeh different then
the clone which »eenlte writhont nsine chonres in city size.6

The shifte in emmloyrrent cre 21so urrelated to the chonces
in earninvs. T™ble 25 shows the relatiorship to be ne~ative for the
loc2l-factor shift and vositive for the comnositinm shift for Toth
states. Tt alen indicates thot the slones are verv steeo. The
wide ran~e of the shifts for the selected cities falls within a
narrow rance of chan~es in weel”ly earrirrs, hence the very steen
slones. Table 25 2lao indica*tes thot evormineg br states does rot
alter the steemess of the slores.

Cmlv two cities had chances in earmincs less than the raa
tional averare, and neither Aiffered from the rational averace hy
very mnch.7 For the selected cities, the relationshiv betiwreen the
rmamifacturine emmlovment shift a2and chanres in earrines is nerative,
with the vervw lnw »” valnes indicsted in Thle 25. Other cities
micht show a Aifferent and more sierificant relationshin. The con-
clusion here is ornly pertinent for this studv and eannot be renernl-
ized, girce this studv stons short of anslrzine chanees in earnines
and mamfacturine emmlovment. shifts in all other ecities. To make it
more corplete would re~uire rnot onlv a different kind of 2n2lysis
than is undertaken here, but also an analvsis of the determinants of
earninesg, snd eamines differentials, for all cities. The level of
earnines, 2nd conver~inc or non-conver~ine differentials between

cities, mav indeed be relevant for the shifts. This relevancy wonld

——

6

See Annendix H.

?See Aorendix C.
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also apply to their determinants. FHKowever, this recuires very de-
tailed data that is not avanilable for the citv unit. Several of the
studies at the national level indicate that wares and/or earninss
mav be tied to capnital flows.8 but there are conflictines interpre-
tations of this comnlex probleme9 In terms of the limited vneriod
and the area of analvsis here, earnines in the selected cities in

both states are not relevant for the shift in manufacturine émployment.

d. The Sources of Emolovment Shift
Since the shift mar occur in such fashion that the oprofile

of the manufacturine sector is *wisted, a breakdowm of the kinds of
manufacturing activity is necessaryv. The fact of a twisted profile
means that some kinds of activitv have had shifts greater than other
kinds. If theactual increase in manufacturine emvlovment is broken
dovm by broad caterories of activity, the fabriecating industries show
an actual decline in emnlovment while the vrocessing industries show
a gain.10 Table 26 rives the source of the small actual increase as

vrell as the shift by activity. The fabricatine industries are the

@. H. Borts, "The Equalization of Returns and Recional
Growth", American Feonomic Review June, 1960, Vol. 50, v. 319. Also,
Perloff, et. al., op. cit.

9J. Mever, '"Pecional Analysis: A Survev!, American Economic
Review, Vol. LIII, March 1963, po. 43-45.

10processine industries are the 2-digit SIC numbers 20, 23,
24, 25, 29, 30 and 33. All others are fabricating industries. SIC
numbers are identified in Appendix C. This is the classification
used in H. S. Perloff, E. S. Dunn, E. E. Iampard and J. F. }uth,
E?SiOYHS. Resources and Economic Growth, Johns Hovokins Press, Bal-
timore 1940, p. 350.
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chief source of the nerative local-factor sh:‘c.f‘t.ll Both types of acti-

vities had nezative shifts, with fabricating far from matechine the

TARLE 26

MANUFACTURTNG EMPLOYMENT SHIFTS BY KIND OF ACTIVITY
FOR SEIECTED CITTES TN MICHIGAN AVD TIDIANA,

1950-1963

Actual Not_Srift
Processing +2, 500 - 4,900
Fabricatine -7,300 -64,700
i scellaneous +6,700 -
Actual Increase 1,900

national erowth rate. The sien of the shift indicates that both acti-
vities had partially severed the tie between the source of the inter-
mediate inputs and the final outout. The fact that the shift in the
fabricatine indus*ries is so much larcer than the shift in the pro-
cessine industries implies that this latter source, is not so heavily
relied uoon for inputs as nreviouslv. Since the output of the fabri-
cating industries is in vart an intermediate invut, the tie is also
broken. Indeed, if the individnal two-digit SIC industries within the
groupine of Table 26 are considered, the ne~ative local-factor shift

s 2 . .
1s even r-y:reater.l The chanre in locational advantares has caused

. llThe computed shifts are not accurate because of the manner
in which the data is frouned in revorting. FHowever, the direction and
Size is indicative of the imvact.

12 See Aprendix F.
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these results; thus, fabricatine innuts and outnuts are more favor-

ablv met elsewhere.

If demand is a cause, as some have arpued,l3 it is more
likelr an intermediste demard as indicated above. Tt is difficult

to identifv intermediate and final demand nreci=elv, nt a concent

of demand that Adoes not diseri-irate between intemmediasate and final
demand is not accented here as a cause. Tt is true that final demand
has an influence, but rot to distinonish between its rarts ecan lead
to ambisuous conclusions. Fo» evamnle, 2 ropulation shift concent
can be used to measnre choneces in €inal demand. However, the cor-
relation between nomlation shifts and emmloyment 3s rot to be taken
io» that demard ashan~es cornend the emplovment shift. The

as an indiea
shift of momulatisan marr ocenur because of 2 resnonse to ermlnmment ona
‘s e s 14

vortunities, 2s ore analyst has irdiecated. Also, the labor smnlwr
masr havae dncrenssed thron~h a »atnral nomilatsion ereawrth and so mav
indnce an emlovment shift by lawerineg Jlabor costs. Sirece nonulation
shifts ¢ov inflnence, and he irfinenced, by chanres in emmlovment, an
observed relation between the two is too ambimuous to serve as evi-

dence. The nso of a pooulation shift conrent to measure demand is not

a solid supmort for the ar~ument.

e. Impact of Shift by States

The shift had a ereater impact on the selected cities in

perioff, on. cit., v. 394. Also, G. E. Felaurhlin and S. Ro-
bocg, hy Industrr oves T South, ational Plannine Association, 1949,
p. 32.

14” S. Gordon, Emplorrment, Tmansion and Porn]ation Growth,

‘le
e - - ot S SRR e el

the Qiligipvnlz p"henlenpp, 1000-10%0 Universitr of California Press,
Berkele-s and Los An~eles, 1954, n. 148.
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Indiana br 2-di~it SIC, than on those in Michiran. Indiana's nera-
tive shift was across the 2-dirit classification, whereas ldchiran's
vas primarily in fabricated metals, electrical machinery and auto-
mobile-transnort eouipnent.15 Tt is this kind of differential shift-
ing within the manufacturinsg sector that trristed *#ichican's manm-
facturine orofile and moved Tndiard's dowm. This condition is the
effect of individual industries within the 2-dicit classification
shiftine because of innut advanta~es.

The fact of the actual decline in fabricating emmloyment and
the larce nmecative shift indicates the relative decline of this snea
cialization of marufacturine in both states. These manufacturine
industries are not so ricorousl— tied to past inout Jocations and
certainly many factors account for the change.lé The favorable manu-
facturine structure of the selected cities in [ichiran accounts in
vart for the relatively lower rerative local-factor effect.17 The
relatively slow erowth of manufacturine industries in Indiana certain-
1-r contributed to the shift. However, the favorable or unfavorable
structure is not related to cityv size or chances in size as indicated
in Table 24. Indeed, the main source of the nerative local-factor

shif+t, fabricatine industries, are also unrelated to size or chanse

15Actua1 ermlovment in SIC 371, automobile, in the selected

cities in lMchican declined less than one percent (Table 22). In
shift terms, it shows a2 positive shift as a result of the national

rate of -4.2 percent. Appendix C.

16FUchs. oo. cit., Also, his "The Determinants of the Re-
distribution of Fanufacturing in the U.S. Since 1929", Peview of
Economi cs and statistics, May, 1962.

b 17That is, the actual 2-disit chanse greater than the nation
Y 2-diegit. Tables 20, 21 and 22.




in size in anv sirnificant manner.”™
This patterm is not altered by the chanres in manufacturine
earnines. For the selected cities in either state, chances in weekly

earnines do not determine the shifts in the fabricatins industries.

TARLE 27

HGRESSTON AlD CORRETATICH COEFFICIEITS OF FAB-
RICATTIG SHIFTS AlD CEANGES T EARNTIIGS PER
WEEK FOR SELECTED CITIES, 1950-63

Michivan  Indiana ALl Cities
r* -.175 .133 -.020
2 031 .018 .001
b -.002 .001 -.001

*iot siznificant at the 5% level

Table 27 shows a somewthat Adifferent nattern in the cities
rrouned by states, but earnings are not a sienificant determinant.
The slone is vositive in Indiana, but in both states it is verv

shallow. Earnings are important, but not for the redistribution of
9

emnlovment. 1

The shift of emnloyment within the manufacturing sector is
2 result of the chances in the relative locational advantares to which
the individual industries accordinrly made their adjustments. This is

Particularly the case in the fabricating industries where most of the

laAppendix G

. 19A1thoup-,h the definition of earnines is different, the con-
:}J;USIOHS are similar to those obtained by Fuchs. Fuchs, "Chanres in
® Locatjon of Mnufacturing®, on. cit., o. 103.
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shifts occurred. However, the analvsis of the innuts and outmts

relevant for a conclusive resolution of the causes of the shifts

rests unon detailed data for each citr and its manufacturin~ struc-

ture. This data are ot available at the level of city units. But

+he direction and the size of the local-factor shift indieates that
+Ye cities considered here had realized a loss of their relative

Positions in terms of loecation advantares. Consequently, the small

2 ctual increase 6f emnlovment in the manufacturine sector and a lower

share of national erowth resulted.







CHAPTER IX
CO*CLUSTOC:S

The emmlovment in a city is a result of the city vparticipatine
as a unit in a svstem of cities. As such a unit, the ecity can ~ain

or lose emmlovment as the svstem crows. 'Thether or not emplovment in

the citv is favorably or unfavorablv affected also devends on the
characteristics of the city. loreover, the actual £ain need not be
©cual to the exvected rain. The exvected rain is the result that
vrould occur if the citv's emnlovment (botal or industry) had erown at
the national rate. The shift technique, a relative concevt, is used
to measure this difference and divide the total shift into the shift
fr-om the local-factor and comosition effects. The analvsis indicates
that employment shifts and pooulation size do not c_orrelate and that
the comosition effect was rsenerallv one-third or less the size of the
Jlocal-factor effect. The hvnotheses examined are that the shift tech-
Nniaue isolates the sources of the relative change, and that the emn-
lo~xrment shift is independent of citv size and industrial commosition.
The analvrsis here shows that ~rounins all of the selected cities
resvwuilts in a positive shift of total emnlovment. However, the shifts
in the selerted cities analvzed bv states accordine to industrv sec-
tors Not onlv indicate ’r,he‘a source of the shifts bv sectors, but 21so

the extent of the sector's irmact on the total shift. In the cities in

83
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Indiana, onlv two sectors had rrovm faster than the national sector's
rate, whereas in Michiean,211 but two sectors rrew faster. The result
is that the shift of *otal emplovment in Michiran was favorable (the
actual ermlovment twas ~reater than the evmacted) but iust the onmvosite
occurred for the cities in Tndiana.

The arnlication of the shift technicue to the sectors rermits
a division of *he shift into the ecommosition and loeal-factor shifts.
The more si~nificant shift is *he local-fartor shift, which is the
effect of the loc=ational advantares of the cities. The local-fartor
shift in the cities in i4dchi~an wos vositive, but rerative in the se-
lerted cities in Indiana. ™irthermore, in both cases, the local-factor
shift swamped the composition shift. The shift corruted for the in-
dustry sectors shows that the cities in Ilfichiran were relatively ad-
wvanta~eous for tre location of indnstrr and Tndisna's wvere not. The

n Michiman did rot cbtain the rositive shift in total ermlov-

e

cities

ment becausa of tha nresence of the rationts erorrth industries. Tn
Indiana's rities, on the other hand, the cormosition shift was larrer

+than 4n MMehiran, nt it rras inenfficient to offset the locatioral

d3s~dvanta~es.

The sector emmlovment. patterns of the cities 2re unlike that
o f the equivalent natiorn2l sector. 1In the nation, the manufacturine
=eactor'!s emlorent was 2 stable nercent of *the non=acricultural
©rmplovment, for the veriod. Fowever, for the cities, the sector with
the larcest imnret on the total emmloyment shift is the merufacturing
Sector. Tt was nerative for the selected citirs in hoth stotes. Since

Tthis is the sector with the Jar~est vercenta~re of total emnmloment,




the outward chift s in e“fant a declire in the cities! mannfactur-
ine snecialization.

Altronch +ra rerative shift oceurs thron~hout most of the
inrdustries within the maruf-etnrine sector, the indvetries that nroa
duced the lar-est ne~ative shifta were monhirerr (8lectrircal and
ron-electrical) ard sutomotile and transrortation. However, crarma E
inz the data bty states shows that the cities in Indiana had a re~aa

tive shift three times the re~ative shift in the cities in Michiran.

In both states, the relative decline in the manmufacturine sector carme

e

from the nerative irmract of the local-factor effect. For the reriod,
the cities had suffered 2 relative loss of *heir location2]l advan-
+a~es that were rot snfficiently offset bv national erowth industries
vrithin this sector.

The local-factor shift is distributed differentlv within the
mamifacturine sector in both states, indieatine a different kind of
Aoss of locatioral attractiveness. This can be shown by dividine
the manufrcturine sector into the broad cate~ories of nrocessineg and
fabricatine, and usine them in an exnositorv sense of location ori-
entation rather than in a nrecise technical sense of inputs. In the
cities in lHchigan, the shift is concentrated in pa»ticular indus-
*tries in the caterorv of fabricating industries. In Indiana cities,
the shift is spread over the entire manufrcturine sector, processine
and fabricatine. The shift occurs primarily in the fabricating ine
Ayustries indieating that the catecorv need not be tied to the mast
©xperience. This loosening of the tie is not related to the city size

but falls within the inout matrix of a varticular citv. Althourh the
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varticular incidence of the shift in the manmufacturine sector is
different for the cities, the result is a decline in their relative
locational attractiveness. The reaquirements for industry location

are met elsewhere.

The shift techniane is a useful tool for determinins the @

sources of the relative chances in ermlovment. This techniaue was g

nsed here for the two-di~it standard industrial classification data

for the manufacturing sector onlv. This also could have been deter-

p S SR L.

mined for the other sectors and for three or four dirit standard in-
dustrial classification data, if this kind of detailed data were avail-
able at the city level. The analvsis could then be extended to the
technical asnects of innuts and locational advanto~es, and establish
relationshins between inovuts and outnuts for each industrv at the
three or four dirit standard industrial elassification. This would
provide the insirhts desirable for urderstandine the locational re-
auirementsof industries in terms of intermediate innuts, as well as
dIndicating the svecific source of chanres. However, this kind of ex-
tension muist await the availabilitv of data at this level of dis-
aocoreration.

Tt is normally thourht that the larrcer size citr is more ant
T.0 grow, internally and throu~h the presence of erowth industries, than
the smaller. In terms of locational advantares and industrial com-
osition, e.c., a citv of 200,000 is more likely to exvand than a city
OFf 70,000. If city size were sisnificant for an emwloyment shift,
*then the rerression for the actnal and exrected emplovment on citvy

S3ze wonld diverre sharoly to indicate a larrer shift for the larrer

-
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size cities. This is not indicated in the analvsis for the selected
cities. In fact, the sloves of the rerression differed verv little
from the small to the larcer size cities. Since the re~ression lines
are almost narallel, city size had no sisnificant immact on the shift.

The use of the shift techninue has shown that the cause of
the shift in emmlo'ment, positive or rerative, was the local-factor
effect with 1ittle impact from the comvosition effect. The analvsis
supnorts the hypothesis that the relative chances in the cities are
independent of ¢ityv size and industrial composition. This is evi-
denced in the analwvsis for the industries by sectors and for the
lar~est ermlovment sector, manufacturine.

These conclusions are nrot alterod by the chanre in ecity
size, i.e., population chances, for the veriod. The employment
shifts are indenendent of the absolute chance in population. In-
deed, a comnuted population shift does not match the emmloyvment
shifts. This was evidenced for industries by sector as well as for
the manufacturing sector.

Neither manufacturing earnings nor chances in earnings, had
a sienificant immact on either the emnlovment shifts or chaneces in
city size. However, the conclusion with resnect to earnines should
be left open since this asvect of the analvsis would require data on
all inputs. It is not available at the city level.

The emvloyment shift is the result of the differential lo-
cational advantares, for the sectors and the manufacturing industries.
The lack of .impact from the composition effect is due in vart to the

fact that the structure within a city is ouite stable. Where it does
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chanre, it occurs because of the irmact of the presence of a erowth
industrv share greater than for the nation, or a rreater nronortion
of rationallv declinins industrv. Tt is because of this asvect,
natioral demand conditions, that anv city may have a rreater number
of the nation's erowth industries. Since the structure is stable
for the neriod, it has wvaried little from the initial form, there is
1little irmact from the commosition effect.

The analvsis here disacrees in vart with other studies on
chanres’ in emnlovment. One such study rejects demand changes and
ponulation shifts as reasons for manufacturine emnlovment shifts and
relies on climate and labor costs.1 Another exmlains the relative
chanres in terms of shifts in terminal markets (movulation shifts).2
These conflictines exnlanations arise because of definitional differ-
ences, but also because of the failure to isolate the causes of the
chan~es for thetre1evant economic wnit.

The rresent analvsis of the city vnit has isolated the shift
as arising primarily in the manufacturine sector and within the fab-
ricating industries. If vonulation shifts are used to measure chanres
in demand, then change in demand is rejected here as a cause of the
emplovment shift. The povulation shifts a»e not correlated with the

employment shifts for the selected cities. TFor changes in demand to

1y. r. Fuchs, Chances in the Tocation of lammfacturing in the

U.S. Since 1929, Yale Universiﬁ% Press, i 'ew Haven, l@é@.

24. S. Perloff, ®. S. Durn, E. E. Lammard, J. F. Futh, Racions,
Resonrces and Tronomie Growth, John Tonkins Press, B~1timore 1960.
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be a relevant eanse, it ~mst be snecified in terms of intermediate
demand, and then nlarad in the contex! of 211 othrer dirrnte. This
~armot, ke mea~nved hr a peanulation shift concent.

Tabor coste are definitaly relevant as an innut, 25 wonld
te elimate in nartienlar instances. Fowever, 3t g the mat»iy of
dnmite available in a eit-r, wot Sts size, that forms the basis of its I s
Jocational advanta~es. The anal-reis has cshowm +hat the ermlarment

cshif+g are dne to the Aiffarential Tacational advrantares. These ad-

wvantareg, and theiv chanmrac, awicn not Anlr fyom +the eonrre and enste

PN

of i-mmtg, hut alsn evternal econnmiaes af indngtwr, re~rional corcen-
tration, or metromolitan ac~lomaration, firm or Srdnetyy internal
eco~nmies of scale, chornred markets and +w»anenort ~ncts, area amerni-
ties, 2r si mly chanrce. 'That is mecessarv at this noint is the de-
tailed data to sracifv them at the citr leval and +o deterrine the
mechaniecs and immact of their relative chan-es. This ordering vrocess
would permit a deever understandines of the snecific influences under-
dvine the local-factor and commosition effects. This would »nlace the
anal—rsis in the correct context of »elative aceess to innuts and
markets. Lowever, this extension of snalrsis is not nresentl> useful
in solving the emmloment oroblems of cities.

The analvsis develoned in this studv uses the shift techniaue
to isolate the sources of the emnlorment shifts. The factors this
aporoach isolates are relevant to the problems of diversification and/
or th structural chanres which heln develon volicw. This avnnroach
indicates those industries, either by sector or individuallyr, where

+the economice forces have had their incidence. The avproach indicates
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the amount of emmlovrent which the citvy could have obtained, and
points the direction which planred empnlovment should tale to offa
set a disadvanta~e or bolster an advantare.

The sirmificance of the loecal factor effect 2s the source
of emnloyment shift orovides additional information. Tt indic-tes
the intermal factors relevant to attract indvustrr, but also indi-
cates those indust»ies that mar or mav rot be conducive to emmlov-
ment erowth in a particular city. Efforts to oromote ermlovment
~rowth can accordincly be adiusted without overemnhasizine city
size and structuvre as relevant considerations. However, in anv
iven context, the policies actuallr develoned must consider local

conditions. This an21lvais thus, nrovides some techniaues which

s3.rplifr the analyveis of the ecormlex emlorment nroblem.




PCPULATICT, EXPZCTED POPUTATICH AYD PCPULATICH
S=IFT, BY CITIES: NMICHIZAN AIID TU'DIAA
City 1950 1950 Chanze  Ixpected Shift
Farion, Ind. A2,300 76,100 13,700 74,200 +1,900
Richmond, Ind. 42,200 2l 200 5,00 81,000  -7,700
laForte, Ind. 77,100 95,400 1%,500 91, 20! +3,700
Zlkhart, Ind. 24,000 127,390 22,500 101,000 +, 300
Tay City, ich. 20,800 107,020 172,500 105,400 41,400
Meie, Ind. an, A~00 111, 500 20,900 107,900 +3,500
Fort Huron, !ich. Q1,400 107,2C0 15,400 109,109 -1,900
Anderson, Ind. 104,300 124,400 22,100 124,200 42,200
Terre Haute, Ind. 105,300 102,500 3,200 125,400 -16,900
Jackson, XMich. 187,900 132,200 24,100 127,500 +3, 500
Ben. Harbor, ich. 115,7C0 150,0CC 34,300 137,800 412,200
B. Creck, Iich. 120,200 132,900 17,100 13,900  =5,000
Imskezen, ¥ 121,500 119,900 22,00 144,700 45,200
%2lamazoo, ! 124,700 149,700 43,000 150,900 +1%,°00
Aan Arbor, Iich. 134,400 172,400 37,200 140,320 +12,100
Saginaw, Iich. 153,500 190,800 27,300 1€2,9C0 +7,900
Zvansville, Ind. 171,200 145,900 L,7¢0 192,000 <26,100
lansinz, !ich. 172,9C0 211,300 32,400 205,900 +5,5400
Tort “aime, Ind. 174,400 233,300  L®,000 219,400 413,700
S. Zend, Ind. 204,100 239,400 33,300 245,500 -4,100
Flint, lich. 271,000 374,300 103,300 322,900 451,500
G. Rapids, lich. 2992,30C 33,200 74,900 343,400 +19,8100
Ind'polis, Ind. 554,000 701,000 147,C00 659,200 +51,2C0
State of Tich. 4,371,900 7,223,200 1,551,400 7,502,200 +234,400
State cf Ind. 3,946,000 4,470,700 £33,900 4,700,200 20,100

Source: BEureau of the Census; Iichizan State Henlth Deopartment;
Indiana State Health Devartment.

\E.
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APPLITDIA C

~ VT M T STTNTTAMDY, i T \T AT 0 T
CPICT T T OTUDUSTRY SECTCR FOR SITLECTID

CITIEZS, FICIIGAN ATD IIIDTATIA
1950-19¢3

)

City-Sector (Aver.) 1950 (Aver.) 1943 Ixmected et Shifi

Dattle Creck

!Q:‘-_,:':A—

Tl

Construction 1,100 1,5%0 1,400 100
Trans.-Com. 1,7C0 2,500 1,500 acc
"holesale 900 900 1,100 =200
Petail €,200 7,300 7,200 100
Fin.-=Ins. 1,200 z,400 1,200 £C0
Service 3,500 5,5C0 5,100 400
Jovernment L,200 7,700 ¢,300 1,400
Fanufacturin: 20,500 22,200 23,300 -500
Yiscellanecus £,100 €,700 5,100 1,600
Total 42,400 57,300 51,500 5,300
Doy Civer
Construction 700 1,200 900 300
Trans.-Com. 1,300 1,50C 1,200 300
‘holesale 1,100 1,300 1,300 0
Retail 3,700 4,400 L, 400 200
Fn.=-Ins. 3C0 600 400 200
Service 1,500 3,500 2,200 1,300
Goverarent 1,300 2,600 2,000 €00
tanufacturine 11,300 2,500 12,900 -3,400
ldiscellanecus 5,900 4,500 4,900 iele)
Total 27,20C 29,300 30,200 -1,500
Eenton Harbor
Construction 1,100 1,400 1,4C0 0
Trans.-Com. 1,400 2,200 1,300 900
“Tnolesale 800 1,100 900 200
Peteil 5,400 £,700 6,200 500
Mn.-Ins. €00 1,200 Q00 300
Service 2,000 4,300 2,900 1,900
Covernment 1,300 4,900 2,000 2,800
Yanufacturing 20,700 24,200 23,500 700
fiscellaneous 5,600 £,900 4,700 2,200
Total 32,900 53,200 L4 100 9,200
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. . \
Appendix E (Continued)

City-Sector (Aver.) 1250 (Aver.) 1963 Tmected  llet Shift
™ 1.4
Construction 2,200 3,902 2,700 1,200
Trans.-Come. 3,400 L, Leo 3,400 1,000
“holesale iL,°00 2,500 5,500 -3,200
Retail 13,100 15,600 15,100 500
Fin.-Ins. 2,000 2,700 2,900 =200
Service 4,720 10,°00 6,900 3,900
Governrent 3,100 11,400 L,700 £,7C0
Yanufacturin: 72,k00 A9, 700 71,000 -1,300
liscellanecus 1,50 12,200 12,100 700
Total 110,400 133,700 12,200 ", 500
Grand Reanids
Construction L7300 ¢, 600 5,200 ane
Trans.-Cor. 5,°00 8,300 4, 500 1,800
"holesale &,h00 6,300 7,500 -1.200
Retail 17,90C 12,7200 20,400 -1,200
Fin.-Ins. 3,400 4,900 5,300 -1+00
Service £,100 14,700 11,92%C 2,200
Covernrent ,2C0 , 50 5,9C0 3,400
Tanufacturin: 08,700 50,200 55,400 -5,200
“iscellanecous 13,900 16,400 11,AC0 4,200
Total 114,000 135,700 122, 300 6,01:00
Jaclzon
Construction 1,400 1,200 1,700 -500
Trans.-Com. 2,900 L, 000 2,700 1,200
‘holesale 1,100 1,100 1,300 =200
Retail 5,400 5,80 6,200 -400
Fin.-Ins. &00 1,000 900 10C
Service 2,500 L,009 3,700 300
Government 2,420 5,200 3,400 2,200
Yanufacturing 14,500 15,500 15,520 1,000
Yiscellaneous £, 300 5,500 5,200 300

Total 37,000 43,900 42,000 1,930
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Appendix B (Continued)

Citv-Sector (Aver.) 1950 (Aver.) 1043 Tvmocted et Shift

=1lam2z00

Construction 2,900 2,500 3,%00 -1,100
Trans-Cor. 1,500 2,300 1,700 600
“Tholesale 2,200 1,700 3,300 -1,600
Retail 6,400 5,600 7,400 1,000
Fin.-Ins. 1,00C 1,600 1,500 100
Service 3,100 6,500 4,500 2,000
Sovernment 3,700 9,000 5,600 3,400
Fanufacturing 22,300 25,900 25,400 £00
"iscellaneous 5,300 7,10C L, Lo 2,700
Total 19,500 65,200 54,100 9,100
Tancin~
cin
Construction 2,400 4,100 3,200 a00
™prans.-Com. 2,100 3,300 2,000 1,300
holesale 2,900 2,900 3,100 =50
Retail 13,400 13,400 15,500 -2,100
Fin.-Ins. 2,700 3,200 3,900 ~700
Service L, 500 9,400 6,500 2,200
Sovernment 4,200 24,100 19,300 14,120
ranufacturing 27,5C0 28,200 31,400 -2,200
4 scellaneous 7,700 11,400 &, 400 5,000
Total 70,500 102,200 €0,C00 22,900
Saske-on
Construction 1,300 1,300 1,400 -300
Trans.=-Com. 1,100 2,400 1,100 1,200
"Tholesale 1,100 1,200 1,300 =100
Petail 5,300 6,000 6,100 =100
Fin.=Ins. £00 1,10C 70 oo
Service 1,900 L, 500 2,200 1,700
Tovernment 1,700 L, 500 2,000 1,900
Yanufacturin- 24,600 2,370 27,000 -3,700
4 s5cellaneous 7,500 6,000 6,200 =200

Total 5,000 51,300 £1,000 300
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Apperdix 3 (CZontinued)

24 Sector (Ayer.) 1250 (Aver.) 1943 Emected
S~=in~w
ERSRESee
Construetion 1,900 2,70C 2,200
Trans.-Com. 3,000 L, 300 2,200
olezale 3,370 2,700 3,900
Petail 7,500 2,ho0 B,AD0
Fin.-Tnse. 1,100 1,520 1,400
Servi z,700 4,100 L,300
Joveranment 2,020 4,200 3,000
ranufacturing CENEA 2/, 200 27,000
'dscelloncous 2,127 7,400 7,400
Total £5,0n 72,500 22,°00
Port Tiron
Construction 700 1,300 700
Trans.-Com. 720 2,500 700
“holesale 1,220 200 2,100
Rebail 4,300 L,2100 5,000
Fiv.-Ins. 700 700 1,100
Service 1,220 3,000 1,20
Covernmen 1,200 3,370 1,200
Tanufacturing 10,100 9,500 11,500
iiscellancous 3,300 L, 70) 2,700
Total 2L oon 22,000 27,200

Construction 1,500 2,300 1,200
Trans.-Cos. 1,400 2,900 1,500
“holesals 1,400 1,000 1,000
Retail £,200 8,700 7,200
Min.<Ins. Co 1,200 1,100
Szrvice 2,300 A, 500 3,100
Covernment 3,200 27,200 5,200
Ianufacturing 20,300 24,900 23,100
I iscellaneous 2,400 5,700 2,000

Total 47,000

~3J
D
I
o
o

53,300

Robere
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ippendix 2 (Continued)

City-Sector

(Aver.) 1050

(tvew,) 1943 Tomeatad

et Ghify

Dvremevilloa
Constiuction
Trans.-Com.
“Tol.-Petail
fin.=Inse.
Scrvice
soverament
Yamufacturing

iscellanenus

Total

Fort “Tasmie

Construction
Trans.-Com.
"hol.-Retail
Fin.<Ins.
Service
Government
Manufacturing
Miscellaneous

Tadianapelis

Construction
Trans.-Com.
“hol.-Retail
Fin.-Ins.
Service
Government
Manufacturing
iscellaneous

Total

3,300 2,400 L, 000
4,200 4,400 I, 600
13,500 14,500 14,000
1,400 2,500 2,300
£, 500 2,400 9,500
L, 400 6,000 6,900
22,700 20,200 37,300
9,300 10,7€0 7,200
74,700 73,500 27,000
3,700 4,100 4,500
4,700 €,700 6,400
15,400 19,400 12,100
2,400 4,800 3,800
5,200 9,700 8,500
4,700 7,100 7,100
37,800 35,700 43,000
11,000 10, 300 9,200
€7,900 97,800 92,700
12,100 13,600 14,800
23,800 21,500 22,200
61,100 £6,900 70,200
13,200 20,700 19,200
24,300 32,400 35,600
25,700 43,700 38,200
103,000 101,100 117,100
27,000 29,000 22,500
290,200 22,900 329,100

-1,400
-200
-1,500
200
=909
=200
-13,100
2,9C0

-12,500

-0
300
1,300
1,000
1,200

7,300
1,100

-1,200

-1,200
-1,300
-3,900
1,500
-3,200
L, 900
-14,000
£,500

-200
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Arpendix 3 (Zontinned)

Lo e ————

City-Sector (Aver.) 1950 (Aver.) 1963 Txnected Not Shift

Mmele

Construction 900 1,300 1,100 200
Trans.=-Com. 1,3C0 2,200 1,700 500
“hol.-Retail 5,500 7,000 A, 1400 600
Fin.-Tns. 700 1,200 1,CC0C 200
Servics 3,100 3,500 1,500 -1,000
Governrent 3,7C0 4,900 4,500 400
Manufzcturing 19,200 14,100 20,700 L, 600
“isczllancous 4,800 5,2C0 5,700 -500
Total 40,000 41,400 45,400 -4,000
Anderson
Construction A00 €09 700 100
Trans.=-Con. &00 900 £00 100
"hol.-Retail £, 300 5,600 7,320 -1,700
Fin.-Ins. £00 200 900 -100
Service 1,900 2,000 2,200 -800
Covernment 1,000 1,500 1,500 10
Uanufacturin- 23,200 25,200 27,200 =1,420
liscellaneous 1,200 1,920 1,400 300
Total 37,000 39,400 L2,000 -2,500
Sonth Zond
Construction 3,300 2,700 L,000 -1,200
Trans.-Com. 5,400 3,300 5,500 -1,600
“hol.-Retail 15,100 15,800 17,500 -1,700 |
¥in.-Ins. 2,300 4,200 3,400 200
Service 8,400 11,500 11, 500 0
Government 4,200 6,400 6,300 100
Manufacturing 53,400 34,400 £0,700 -24,300
liscellancous 10,500 7,100 &,200 -1,700

Total 102,800 84,000 116,600 =30,600



Appendix B (Continned)

City-Sector

(Aver.) 1950

93

(Aver.) 1943

Tvoected

Net Shift

Farion

Construction
Trans.-Com.
“Thol.-Retail
Fin.-Ins.
Service
Government
Manufacturinz
tiscellaneous

Total

Teorre “niute
e

Construction
Trans.-Com.
“hol.-Petail
Fin.-Tns.
Service
Government
Fanufacturing
i.iscellaneous

Total

Construction
Trans.-Com.

tThol.-Fetail

Fin.-Ins.
Service
Government
anufaclurin:
riscellaneous

Total

Loo
1,400
3,100

500

200
1,000
9,000

700

17,0C0

1,400
4,200
2,000
900
3,900
3,500
11,200
9,500

43,200

1,200
1,100
4,300
400
1,400
1,000
12,400
700

22,700

500
700
3,000
500
1,200
1,400
13,400

21,100

1,400
3,600
9,200
1,300
4,200
4,400
10,200
6,500

40,800

900
1,000
4,200

600
2,300
1,000

13,5G0

600

24,100

500
1,300
3,400

700
1,300
1,500

10,200

£00

19,390

1,700
4,600
9,300
1,300
5,700
5,300
12,700
7,900

49,000

1,500
1,100
5,00C
600
2,100
1,5C0
14,300
600

25,700

-£00
-500
-200
-100
100
3,400
-500

-300
-1,000
-100
0
-1,500
-900
-2,500
-1,400

-8,200

=500
-100
=800

+200

-500
=500

-1,400
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prendix 3 (Con

NS

99

timed)

(tver.) 1750

flet Shift

Construction
Trans.-Co:rm.
"TThol.-etail
Mn.-Tss.
Service
Tovernmant
ManuTacturing
*dseellancous

Total

P I hf

Construction
Tranc.="om.
mol.<Retail
Tin.=Ins.
Sex»vice
Coverament,
Forufacturing

Miscellaneous

Total

Thited Stotos

Construction
Trans.=Com.
“holesale
Petail
Min.-Ins.
Service
iining
ranufacturing
Mdiscellaneons

9]
D
-]

DN
D
D <

oy

o

O OO OO

=D OLo\n
O WD DD

N
N
n
(&)
(&)

1,000
600
h, 200

=09
1,500
1,000
15,200
1,400

24,300

2
L
2,
7
1
5

9,193,700
15,747,200
11,904,400

1,000
£00
5,200
700
1,900
1,500
13,900
Q00

P

25,500

1,200

O
(&}

A\EY
-
D
(@]

WWWU 0 ~3~3 ™

PR

]

N ESESIN
DO D

[oNGNONONS]

O

)
D
D
()
D

N

I b

~

-~

AW O Nty &V

= WU N

¢ o o o o o o e o
MY DWwWWunmNo WUt win

.

-300
200
-1,800
200
300
-300
-700
200

-1,400

-300
409
=200
100
=1n0
-200
5,400
-100

ke

Total 59,451,760 67,417,000 13.4
Source: Indiane Zmplo;ment Seevrity Division, Tichizan  ITmlojrent

<
cf anulrecturers.

Security Comrission,
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APPIITDIX C

CAUTACTURTIG IIRICVIZEIT IV Z-DICTIT STC FCT

delesVadaw h Ya e e d el ST

SILICTID CITIZS, 1950-1343

120 1963 nected et Shift
ran's
¢, 400 7,300 7,500 =200

1,700 1,50 2,000 -500
500 600 100 200
100 100 100 ¢

1,10¢ 1,500 1,100 400

2,170 2,700 3,400 -200

3,700 5,400 3,200 2,600
400 700 1,100 -L0o

3,300 700 4,000 -3,300

2,700 700 2,500 -1,300
1090 1,30 100 1,200

=/ 72.49 117.99

1,100 1,0C0 1,300 -300
400 400 400 C
£00 200 500 =200
AC0 100 700 -A00
200 200 200 0
500 500 500 0

1,100 900 1,100 -200
220 400 200 200

1,200 700 1,200 -500
alote) £00 1,7C0 =200

L, Loo 4,000 5,300 -1,300

v, 200 3,200 4,000 -200
100 300 120 200

=/ % £5.22 115.56



Apvendix C (Continued)

101

Citv-STC 1050 1043 Smoet.ed ot Shilt

Perton Harhor
20 700 1,5C¢ P00 700
2223 300 1¢ 300 100
24 220 430 220 200
25 300 100 300 -200
25 1,590 2,000 1,900 120
27 eco £C0 £0c 200
33 3,400 3,920 3,400 500
34 1,000 1,400 1,200 L0o
35 5,000 3,000 5,17C -2,100
35 I, A00 6,100 P,700 -2,300
37 2,200 2,700 3,400 -700
371 2,°00 2,4C0 2,700 =100
T4sc. 100 1,700 100 1,600

SARE 79.17 99.99

Flint
20 200 1,300 1,000 290
22-3 te) 300 Loo =100
25 100 100 ol
25 100 209 100 109
2 700 2Co co 200
299 5C0 {00 £00 100
33 300 300 300 0
g 8,500 9,200 9,800 =400
35 2C0 200 £00 0
36 100 100 100 0
37 50,400 55,800 £0,700 =4,900
371 50,400 55,900 43,300 7,500
M¥sec. 200 400 200 200

/% 79.63 149,54

Trand RBanids
20 3,200 3,500 3,700 -200
22-3 1,400 3,000 1,3C0 1,700
24 1,400 1,000 1,200 -200
25 8,200 7,300 10,000 -2,700
24 1,500 1,400 1,100 300



Aprendix C

(Cortinued)

102

City-STC 1950 1953 Ismected Net Shift
SGrand Rapids (Continued)
27 1,200 2,10C 1,500 600
28-9 £00 500 600 -100
33 1,400 2,100 1,400 , 720
3 2,200 12,000 15,200 -3,200
35 9,700 €,700 2,900 -3,220
35 1,300 2,300 2,500 =200
37 7G0 700 200 -100
371 500 400 500 =100
Msce 3,400 7,400 3,8C0 3,200
s/ 73.45 109.71
Jackaon
20 £00 €00 700 =100
22-3 100 L00 400 0
27 200 300 200 100
28-9 200 200 200 0
33 400 200 600 200
34 2,200 1,700 2,500 =200
35 2,100 2,300 2,100 ..700
36 200 1,400 1,500 J100
37 5,100 4,900 6,100 -1,200
371 5,000 L, Loo 4,200 -400
Msc. 2,200 2,100 2,500 =400
E/ Xk 7€.66 119.15
¥alamazoo
20 800 1,700 900 00
22-3 400 400 400 0
24 100 100 100 0
26 9,100 3,500 11,500 -3,000
27 700 1,100 500 400
2829 2,200 3,000 3,000 0
33 400 400 400 0
34 2,100 600 2,400 -1,200
35 1,120 2,400 1,100 1,200
3% 100 £00 200 =200
3 2,50 3,000 3,000 0
371 2,300 2,100 2,200 100
iisc. 1,900 3,300 2,100 1,200
oy AN 70.72 114.21
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Appendix C (Continued)

City-SIC 1950 1943 Deected  Het Shi

Ianzinz
20 200 1,300 1,200 100
22213 170 100 100 0
o4 100 200 100 100
27 000 1,100 700 Loo
29-9 200 heo 200 200
33 1,000 2,200 1,900 300
3% 700 1,390 £00 500
35 1,500 2,409 1,500 900
37 21,200 12,700 25,500 4,300
371 21,200 12,700 20,300 -1,%400
ise. 100 A02 100 200

5/ % 73.09 142,30

Ihaelkaon
20 400 €00 500 100
25 2,200 1,500 2,400 -900
24 €00 1,000 200 200
27 200 200 200 0
29-9 200 1,200 200 1,000
3 5,200 5,300 5,200 100
2l 400 €00 700 100
5 7,400 €,100 7,900 -1,700
27 Loo 1,000 29¢ 200
37 5,400 L, 300 5,790 -1,400
371 5,400 4,200 5,400 -1,200
Yisc. 1,500 2,300 1,200 500

=/ % 73.25 115.49

Sa=ingw
20 1,£00 2,100 2,100 4
22-3 100 100 100 0
oL 300 190 200 -100
25 700 €00 200 -200
25 200 100 300 =200
27 200 400 200 200
2°.9 300 300 300 0
23 9,200 7,400 2,200 -1,500
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Citr-2TC 1950 1973 Timected et Shift
Sa-inaw (Zontinued)
34 A00 750 700 0
5 3,100 3,9C0 3,709 ol
3% 700 Rty 1,300 =500
37 6,700 7,300 2,009 -700
71 4,500 7,130 5,300 1,000
I'isc. Sele) 200 900 -720
n/ 73.19 132.03
Port I ro
20 300 100 219 100
22-3 320 300 300 0
25 700 oo 200 =320
27 200 200 200 0
22.9 700 700 299 =100
33 1,470 3,700 1,400 2,300
34 200 370 200 100
25 1,5C0 90 1, 50¢ 400
37 2,200 700 2,700 -2,070
371 1,509 200 1,400 -1,200
Misc. 2,400 €00 2,900 -2,200
z/ 0z 20.79 152,20
n Arbor
20 300 500 320 200
oL 100 100 100 0
27 A00 200 500 300
33 A00 700 600 100
4 900 1,200 1,000 200
35 2,100 L, €00 2,100 2,500
34 2,109 3,120 lt, 000 900
37 8,9C0 11,200 2,700 1,500
371 8,900 11,290 2,500 2,700
lisc. 4,790 2,500 5,200 =2,700
wf v 72.07 135.32
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03t STO 1059 1943 “hected Yot Shift

Tvaneville
20 1,329 3,000 5,000 -2,000
2223 1,270 1,5C0 1,100 4no
2L 1,170 anc ”00 170
25 2,109 2,100 2,400 =300
2727 1,429 1,000 1,400 =400
22 1,200 1,000 1,100 -100
g 2,700 2,400 3,100 -500
3524 13, 500 ¢,700 12,000 -2,200
27 by, 200 3,209 5,200 -2,070
Hec. 200 20! 200 -£00

/7 £2.05 110,01

Topt i
20 3,300 3,500 3,200 -370
22-3 1,500 1,500 1,400 100
2%- 2,300 2,200 2,220 0
30 1,500 1,500 2,500 1,079
33 2,100 2,100 2,120 0
5 4,500 3,500 I, 600 -1,100
3% 12,900 10,800 211, 300 -13,500
37 2,200 2,600 10,000 -0
Tisc. 1,000 1,000 1,100 -100

z/ 0 AR 127.72

Indiananolis
20 12,700 11,700 14,200 -3,100
22-3 4,300 2,500 2,900 -1,%4n0
2U 200 900 700 200
25 1,300 900 1,500 -£00
26 3,%00 2,900 L, 600 -1,700
27 2,400 2,000 1,900 100
23 2,000 2,500 9,500 -1,000
33 4,200 3,320 4,500 -1, 500
34 7,000 7,000 2,100 -1,100
35 11,300 11,400 12,000 -600
3% 14,200 15,700 3C,700 -15,000
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Arpendix C (Con*tinued)

City-SIC 1950 1063 Ixrected et Shif

37 22,100 25,900 27,200 -100
isc 7,600 2,100 8,400 -1,000
o/ A, 04 122.15
nnelie
20 1,400 1,900 1,500 300
30 ang £00 1,300 -500
32 2,200 1,900 2,400 -7C0
33 1,420 1,700 1,600 100
35 20 200 900 0
2 1,100 Q00 2,100 -1,200
37 £,500 4,000 7,900 -1,200
Tisc. 2,000 1,000 2,200 -1,200
SO As Ll 06 123.9°2
rrderson
20 700 900 800 10C
23 100 100 hoo 0
25 200 200 200 0
25 300 300 Loo =109
27 200 £00 200 100
32 1,000 800 1,100 =300
33 600 500 £00 =100
34 5,720 4,000 6,600 -£00
35 1,200 700 1,200 -500
35 11,300 13,200 22,000 -2, 800
27 109 £00 1090 500
lisc. 1,700 1,400 1,990 -300
E/ % 4£.93 132.91
South 2end
20 2,000 1,800 2,300 -500
23 1,200 900 2,100 -1,270
25 2,100 2,000 2,k00 =100
26 500 500 600 -102
27 1,100 1,100 209 200



Appendix € (Continued)

City-SIC

———

107

1950

et Shift

Soth Tond (Continved)

30
q'\
3k

35
37

SA1S5Ce

PO R 63

/N
5/ e

Tovrre Dante
—

5,400
400
570

7,2°C

30 AN
ey
500

— N

]
(]

7 AT

- t—
SN0 ST v w W\
O VOO OOODODOMDOO
(DD OO WO DO DO

=

1,100
1,200
1,300
1,302

)

~N =N T ON

OO O

DO O

b
= == w

O OO OO

f—J
N
W
i
NG

700
300
1,200
200
2,300
2,300
200
3,900
500
2,000

112.47

[\ N
OO\ M3
O DO OO
OO OO O

[y
[
(@]
L]
O
o]

Loo
500
700
GCo
aco
1,40

600
300
200
200
1,900
1,700
200
2,500
)
1,900

L., ”00

2,300
[2¥aYa)

1,70C
1,370
2

/(\/\
Z ]

]

D)
C

)
C

-3,%200
0

500

-2,100

22,700
0

100

0
Lo

0
Loc
500

0
1,4C0
-300
100

-2,100
=500
-900
Lo

1,300

200

100
500

120



10°

Arpendix € (Continued)

City-SIC 1970 1943 Tected Yot Shift

IoForte (Continued)
35 3,200 3,000 3,900 -290
34 200 £00 Loo 200

7 1,500 1,900 2,200 -00
visc. 2,200 3,000 3,100 -100
g/ 63.07 104.79

Rich~ond
20 120 300 500 -200
23 220 Leo 200 200
25 300 Loo 300 109
27 200 Loe 200 200
32 Loo 60 500 100
33 1,100 1,500 1,100 heo
3L 1,100 1,329 1,300 0
35 5,500 L, %00 5,400 -1,000
37 1,500 1,709 1,200 -100
iisc. 1,500 2,000 1,700 300

2/ €2.34 110.27

Dlhort
20 209 1,100 200 200
23 370 300 200 0
2b 600 300 500 -200
25 1,200 1,700 1,400 L0o
2% 1,109 1,100 1,400 -300
27 200 300 200 100
23 1,300 2,000 1,500 500
30 200 1,400 1,300 100
33 2090 700 200 500
3L 1,400 3,200 1,40 1,509
35 1,700 1,000 1,700 . =700
36 1,400 1,700 3,000 -1,300
37 1,400 Iy, 300 1,200 2.500
‘Hgse. 2,400 3,500 2,990 00

2 403 112.71



109

Cit==570 19270 10413 ranted Tat, Shi ok
IMmited S4otes
(‘mected) Fercent Chan-e

20 1,100,000 1,73%,000 140

21 07,000 24,200 -11.1

22 1,207,000 fR2 200 -2

23 1,141,009 1,255,720 10.3

2L 742,000 577,C00 -23.0

25 221,000 375,100 13.3

25 by, 0n0 (02,000 25.4

27 755,000 202,100 -21.4

2" A72,000 £0%,200 18.¢6

29 250,000 152,170 =241

30 211,229 394,000 SN

o1 372,00C 323,500 =5.7

32 29,000 599,400 12.4

3 1,142,000 1,145,100 -0.3

2 0%, 000 1,110,50C 15.2

25 1,432,000 1,440,700 2.0

24 725,200 1,509,220 20,2

7 1,220,000 1,550,400 20.5

271 734,000 705,000 L2

Idsc. 2h,000 205,000 11.3

B/ 52.51 5,4l

Source: Irdisna Dvile;ment Seenrity Division, Tichigan Zrrloy—ment
Sccurity Corysission, Census of mnufactures.

2-Dizit S.I.C. D2-crintions:

20 «-Food and Kindred Products

~

22
23
ol
25
26
27
22
29
20
7
22

272
s

-~tobacco

~=Textile 17111 Products

-=Apmarel

--Lunber

and Related Froducts

Products

—=Turaiture and Mixtures

-=Paper a

fots!
BENGS

Allied Froducts

-=-Printinz and Publishinz Industry
~-Chemical and Allied Products
--Pztrolewmn and Cozl Products

~-RPubber

Products

~=Icather and Leather Goods

-=-Stone,

-=Primazy,

Clazy 2

vetal FProducts

~d Glass Products
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APPENDIX G

R¥GRESSION AlID COPREZLATION COEFFICIENTS CF TOCAT-FACTCR SHTFTS
IN FABRICATING IMDUSTRIES AKRD CITY SIZE, AND CHANGES
T CITY SIZE FOP SELECTED CITIES, 1950-1963

. —— e e ¢ e L — - — . e o ——— b - s el — ————— e ee s -—
- ——— ———

iichiran Indiana A1l Cities
r r r fZ' r r

Iocal-Factor Shift: Citv Size =488 .238 -.A94 482 L.622 .387
Fabricating (1950)

Iocal-Factor Shift: Chanre, Size .433 .183 <.571 .326 -.436 .190
Fobricating

APPENDIX H

CORFELATION COEFFICIENTS OF CHANGES IN WERKLY EAP:INGS
AND CHANGES I TOTAL EMPLOYMENT, CITY SIZE AND
MANUFACTURTIG EMPLOYMENT FOR SELECTED
CITIES, 1950-1963

r re
Chanre in E/Wk: Change in total emvl. . 301 .091
Chancse in E/wk: Chanre in citv size 267 .071

Chanre in E/Wk: Change in mf~. emnl. 132 .017




CCIOTICAL 0TI QL TR CCIRUTATIC OF SZTRTS
The short-hand notation of the derivation of tho shifts is

develoned on the basls that the tolal net chifi is composed of the

sun of the local-factor and the cowposition shifts. Any residu-l

in a given nlace, posgitive or rezative, between the total ernlor-
ment shift and the shifht due to industry changes within the total,

stems from the sector growth. Therefore, the residiual plus the
shift within industiy is cqual to the total shift.

Tn detailed notation, if,

.3 = employment in 1 industry and J city in
v iriti2]l period
L employmevt in 1 %ndustry eaad j ecity in
v the terminal period
Uy = national employment in i industry =Zj

L.y = total city employment =L Ny3

21 national employment in all industries

then, the total shift for a city is

(1) rgs = 3 - (mr./ue) Ny

Ce

The local-factor shift for each city is
(2) iy = Wi - (e/vge) 1

For 211 cities,
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= Z.l (:rf{./ni.)_‘\'i_ﬂ. - (zx*./r\r..)zis~vri_1.
=5 [eF/ya) - @] My

yThere (3) is the difference between the total shift and the

comnosition shift. That is,

hy s =N = N AN - N A ] I
l\.Sj = 1‘1:" I\'cj Zi E(\]..'/r i') (}.C/L\I..) l?ij

-

- ————— ..
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