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SHIFT-SHARE ANALYSIS OF INCOME AND EMPLOYMENT AMONG RURAL AND
METROPOLITAN COUNTIES OF ILLINOIS*

John T. Scott, Jr. and James D. Johnson**

Introduction

Growth and change in the economy of [1linois have introduced differential
change into the levels of income and employment, as well as their sources
among regions and economic sectors in Illinois. Of particular interest in
this paper is the differential change in income and employment of rural areas
compared to metropolitan areas particularly with respect to the changes which
may have been precipitated by location of industrial expansion or transfer.

With the enlargement of farms, increasing size of machinery, and greater
capital investment, there has been a substantial reduction of labor used on
farms in I1linois. With better transportation and roads, farmers also began
going farther to get their various inputs such as machinery and the repairs
and services associated with these inputs. They also began going farther
to obtain family consumption items such as clothing and appliances and
services such as recreation and medical. Thus there was a decline in local
agriculturally related service and manufacturing employment opportunities
as well as farm related employment opportunities in rural counties.

Attention began to be focused on non-farm economic alternatives which
would provide a new injection of economic vitality in rural areas. Rural
industrialization became the byword by many interested in trying to solve
problems of declining opportunities in agricuiture and business in rural
counties. Political effort along such lines resulted in federal legisiation
beginning in the 1960s and culminating with the Rural Development Act of 1372
which stated in part that 'the creation of rural employment and an effort to
increase rural and non-rural income business activity' was one of its main
thrusts, and this effort would be largely through rural industrialization [15].

A number of studies have attempted to analyze the local effects of a
new industry coming into a rural area [1h]. In general these studies find
some local improvement in income, employment, and general business activity
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as a result of infused industrial activity. However, the change is frequently
tess than expected and is quite diverse in nature and spread over greater
geographical area than many would hypothesize. Often people outside the local
area obtain most of the newly created jobs. Rural industrialization if
properly planned, can and does improve income, employment, ancillary business
activity and increase the tax base which can help support a higher level of
public services [1, 12].

Shift-Share Analysis to Describe Change in Economic Sectors Among Regions

Since previous studies have had difficulty measuring the economic impact
on a local basis, because of the apparent diffusion of the impact over a wider
area, this study tries a different approach. We try to measure economic impact
by rural and non-rural subregions within the State of i1linois by shift-share
analysis. These regions are selected aggregations of counties and are larger
than the usual geographic areas selected for many economic impact studies which
often look only at a town or a county.

Shift-share analysis is a technique which describes the changes and trends
of one or more variables over time in subregions relative to change in a larger
region. The data we use for income analysis are unpublished county income
estimates by category from the Bureau of Economic Analysis, U. S. Department of
Commerce [5, 6] explained by their publication [7]; and the employment data is
taken from the County Business Patterns published by the U. S. Bureau of the
Census [16, 17] for the two years 1962 and 1972. The employment data in the
Business Patterns publications reports all employment covered by the Federal
Insurance Contributions Act. This is by place of work. The data used were
those which correspond to the primary category headings under the Standard
Industrial Code Classification scheme. Certain selected 2-digit level
employment categories also were used as shown in Tables 6, 7 and 8. The income
data used is personal income from all sources before taxes of the residents of
a county. Personal income is derived by summing wage and salary disbursements,
other labor income, proprietors' income, property income, and transfer payments,
minus personal contributions for social insurance. To convert this from a place
of work basis to a place of residence basis, account is taken of the net flow
of commuter earnings by adding or subtracting a residence adjustment to obtain
income by place of residence. Further explanation of the place of residence
adjustment is given in "A Summary Description of the Sources and Methods Used
in Estimating County Personal Income'" [7]. After examination of the data,
some of the rural counties which were geographically adjacent to metropolitan
counties displayed some of the characteristics of the metropolitan counties and
some of the characteristics of the rural counties which were more isolated
from metro areas. Thus we examined the rural counties in two groups--regions
which we called rural adjacent regions (which were the rural counties which
were contiguous to metro counties), and rural non-adjacent regions which
contained strictly rural counties (which had one county or more lying between
them and a metro county). To substantiate our hypothesis on the regionalization
scheme we are using for the shift-share analysis, we first performed an analysis
of variance with counties as observations within regions and the three foregoing
regions as the treatments in the analysis of variance. Results are shown in
Tables 1 and 2. These results show a significant difference among the hypo-
thetical regions with respect to both employment and income change.
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Shift-Share Analysis of Income and Employment

The shift-share technique used here analyzes change in a variable by
assuming there are three components affecting change. These comporents are
the changes which occurred for the universe being observed, for the regions
within that universe, and thirdly for subparts of the variable itself. For
example with regard to employment, overall state growth is assumed to be one
component, and the third component is the difference in growth among economic
sectors or industries (the industry-mix) which add up to the total change in
employment [3, 8]. If a region has approximately the same mix of industries
as the state as a whole, then a faster or slower change in that region
relative to the state as a whole would have to be attributed to other attri-
butes unique to that region. Favorable ''share effects" (attributable to a
region) ''depend chiefly upon locational advantages that particular regions
offer in terms of input resources, transportation, and product markets' [11].
The individual mix and the regional share factors are the shift components of
the model. The sum of the industrial mix and regional share components is
called the net relative shift and shows the region's performance relative to
the state. While there also is a two component shift-share model, in order
to appropriately handle both shifts among regions and shifts among economic
sources of employment and income (or industry-mix) as well as state growth,
the three components shift-share model used successfully by others in regional
analysis is used here [2, 8, 9].

Thus with shift-share analysis we should be able to determine whether there
has in fact been differential growth among our three regions and what this
differential growth is among economic sectors in the rural counties of Illinois.
While shift-share will give a description of what has happened between the two
time periods selected, it says nothing about causation. However, if we find
that industrialization has increased relatively in the rural regions, the
shift-share results would be evidence to help ascribe that increase to the
many programs instituted by local rural development groups, and the rural
development programs at the various levels of government.

The shift-share model used here may be described mathematically as follows:

Component Formula
1. State share S {b) [g);(i) 1]

ss; () T
2. iIndustrial or component s; (b) [ggfigs- - g#g%ﬁ%

mix shift
S. {t) $s: {t)
3. Regional share s: (b) [ - 1 .
9 i s; (b) 55 (b)
L. Total change s;{e) - s;(b)

where

STX = the state total change for the variable being analyzed
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Figure 1. County Groups Included in the Study
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Si = regional total changes of the variable for industry or
component i; i =1,2, . .. ,m

8§; = the state total change of the variable for industry or
component i

(b} = the beginning of the period
(t) - the end of the period

Shift-Share Results for Income

Income shift-share results for the metro regions in [llinois from 1962 to
1972 are given in Table 3. Income growth in metro areas (Table 3) was 24.2
billion dollars from 1962 to 1972, but the state growth effect was 400 million
more than that and was negated mainly by the declining regional share.

In Table 3, labor and proprietary income is divided into its farm and
non-farm components. Non-farm income is further subdivided into private and
public sources. This allows more detail with regard to change in industrial
composition.

Farm sources added approximately 35 million dollars to personal income
growth in metropolitan counties during the period of analysis. However, both
the component mix effect and regional share effect were negative, indicating
that farm income was not only a slow increase component, but also that metro
areas received a declining share. The state change effect was positive.

Metro areas had a net relative farm income loss of approximately 183 million
dollars. Non-farm income change paralleled that of labor and proprietary
income. This was to be expected given that non-farm income accounted for more
than 99 percent of total labor and proprietary income in metro areas. Manu-
facturing, wholesale and retail trade, service, and state and local government
employment were the largest contributors to non-farm income change. Together
they accounted for more than 84 percent of non-farm income change during the
period of analysis. According to the component mix effect, manufacturing,
transportation, mining, wholesale and retail trade, other industries and
federal military were income sectors where income increased at a rate less
than total personal income. Contract construction, fimance, services, federal
civilian, and state and local government were rapid growth income sectors.
Perhaps significantly, those economic sectors which had rapid rates of income
increase during the period of analysis were oriented toward an economy at a
high level of mass consumption.

The regional share factor indicated that contract construction, trans-
portation, other industries, federal civilian, and the federal military economic
sectors were increasing at a more rapid rate in metro areas than .in the state
as a whole. These sectors added approximately 114 million dollars to metro-
politan personal income change on a relative basis. Manufacturing, mining,
wholesale and retail trade, finance, services, and state and local government
income were increasing less rapidly in metropolitan areas than in the rest of
the state. On a relative basis, these sectors accounted for a shift of
approximately 467 million dollars of income out of metro areas.
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Structural changes in metropolitan income have been oriented toward
increasing shares of those industries which provide consumer goods and services.
Change which occurred in wholesale and retail trade and finance represent
apparent aberrations in this pattern of change. However, the large positive
state growth effects for wholesale and retail trade and financial services
suggest that these economic sectors are well developed in metropolitan areas.
Metro areas had a slow growth complement of manufacturing industries and a
competitive economic environment which detracted from manufacturing income
growth.. The large, well-developed metropolitan manufacturing base which
existed in 1962 would have generated approximately 7.2 billion dollars of
income if it had increased at the state rate for all industry. However, the
actual increase was only 5.4 billion because of negative shares in both
component mix and regional share.

Results of the shift-share analysis on income change in the adjacent areas
is summarized in Table 4. Table 5 shows the shift-share results for the strictly
rural areas or (non-metro, non-adjacent). In contrast to metro areas, the
regional share component contributed significantly to personal income growth
in non-metro areas. Farm income had its largest absolute increase in the non-
adjacent non-metro areas. Likewise, the non-adjacent classification was the
only classification which recorded a positive regional share effect for farm
income. Income earned in service industries yields somewhat surprising results.
Service income, as expected, was found to be increasing rapidly in Illinois'
economy. The component mix accounted for approximately 16 million dollars,
and 10 million dollars additions to the service sectors of areas adjacent to
metro areas and non-adjacent, respectively. The regional share added over
8 million dollars to the service sectors of the adjacent region during the

period of analysis.

Manufacturing, state and local government, wholesale and retail trade,
services, transportation, and contract construction were the largest contributors,
respectively, to non-farm income growth in non-metro areas adjacent to SMSA's.

In non-adjacent areas, manufacturing, state and local government, wholesale
and retail trade, services, and mining contributed over 77 percent of the change

in non-farm income.

As opposed to SMSA areas, both adjacent and non-adjacent areas had regional
share effects for manufacturing which were positive. In each case the regional
share increase outweighed the negative industry-mix share and generated a net
relative shift of manufacturing income into the rural areas. The regional
share factor contributed about 35 percent or 235 million doliars to the income
growth of the manufacturing sector in areas adjacent to SMSA areas and approxi-
mately 45 percent or 129 million dollars to the growth of manufacturing income
in non-adjacent regions. After accounting for the drag created by the
negative effect of the component mix, the net relative shift accounted for
16 percent or 115 million dollars of manufacturing income growth in areas
adjacent to SMSA counties and 31 percent or 89 million dollars of manufacturing
income growth in non-adjacent regions.

Thus, one can generalize that the impact of competitive influences or
programs emphasizing rural industrialization in determining the level of
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manufacturing income increase have been most important in the rural areas.
The most rural areas (those at least one county removed from an SMSA), had
the largest competitive gain in manufacturing income of the three regions we
have differentiated.

Shift-Share Results for Employment

Table 6 shows the results for employment in metro regions of |1linois
where there is a negative overall net shift. The major negative net shifts
occurred in two areas: manufacturing and transportation. Transportation is,
of course, closely related to manufacturing. While a major share of the
decline in manufacturing is due to the negative industry-mix aspect of
manufacturing, there also is a negative regional share for manufacturing. All
subcategories of manufacturing had negative industry shares and all but one
category {lumber and wood products) had negative regional shares. Finance,
insurance, real estate, and banking as well as other services all had negative
regional shares.

Table 7 shows the shift-share results for the non-metro region which is
adjacent to the metro region. There is a positive overall net shift. Here we
feel it quite significant that while there is negative shift for industry-mix
in manufacturing and transportation, there is a positive regional share shift
in both. There are only a few negative regional shares, and only one of these
is of large magnitude, that is, the food and kindred products subclass of
manufacturing. In total employment we feel it is significant to note that
there is a large positive net shift for this region and all of the net shift
comes from the regional share. |In fact the regional share is great enough to
offset a small overall negative industry mix component.

Table 8 shows the shift-share employment results for the non-metro regions
that are not adjacent to metro regions in I1linois. This is the area that we
feel is strictly rural. As in the previous region (non-metro adjacent to metro),
the net shift for total employment is positive and practically all of this
shift is due to the positive regional share. Again manufacturing has a strong
positive net shift even though manufacturing has a negative industry mix. This
points out the strong positive regional share for manufacturing in rural areas.
Only a few items have a negative regional share. The major three categories
having a negative regional share are food and kindred products, transportation,
and other public utilities and wholesale trade. The only surprising one of
these is the food and kindred products category where we would expect rural
areas to have a comparative advantage. Evidently other economic factors such
as the gathering of inputs or being close to the final market outweigh the
comparative advantage we would expect for rural areas.

While we have not tried to mathematically correlate the income and employ-
ment shift-share results with each other due partly to differences in some
categories and definitions, it is clear the results reinforce each other and
the major conclusions drawn from the shift-share analysis.
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Summa ry

Local rural leaders and development corporations in small towns have
been actively seeking industrial development in their communities. A number
of government programs have developed which have both directly and indirectly
fostered or had as their goals rural industrialization. There have been a
number of studies which have tried to measure the impact of rural industrial-
ization. Most of these studies have been aimed at measuring the results of
industrialization in local communities where the geographic area of concern
is often no greater than one county. However, no aggregate analysis on
these effects for the state have been conducted, therefore we subdivided the
state of {1linois into three regions--one was all SMSA counties which we
refer to as metro areas, the second and third are rural or non-SMSA counties.
These rural counties we subdivided into two regions for further analysis--
one set was the non-SMSA counties which were geographically adjacent to the
SMSA counties and the second set was the counties not adjacent to SMSA counties.

Our shift-share findings do show that greater industrialization both in
employment and income change has been occurring in the rural regions because
both rural regions have positive regional shares for industry, whereas the
metro areas had a negative regional share for industry from 1962 to 1972.
This lends evidence that the efforts by local leaders and government programs
on rural development are some of the reasons for this change.
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