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I. Introduction

The process of matching regional resources and economic
goals with industry characteristics can be approached from the
perspectives of both industrial expansion and regional economic
development. Industry can use the region-industry matching process
in its search for profitable business locations. Regional development
groups can use the region-industry matching process to determine
which industries might have the most favorable impact on regional
economic development.

Industry might approach industry-region matching with a
region-screening method: given a specific industry (and firm) all
possible regions would be studied to determine their appropriateness
as a location for the business. These possible regions could be
reduced by successively ‘eliminating the less favorable potential
locations until a small group of favorable regional locations remained.
Such a complete screening approach is unlikely to be used in the
selection of a specific industrial site because the number of possible
sites is infinite. This approach could be used, however, to select
a general regional location within a given country.

Regional development groups might match industry and region
through an analogous industry-screening approach: given a specific
region, all possible industries (defined in groups) would be studied
to determine their appropriateness for industrial development. Again,
the larger set of possibilities is reduced by eliminating less appro-

priate industries until a select group of industries remains.

A. Limitations to the Industry-Screening Process

. . . 1
The success of industry-screening processes used in the past

has been limited by three factors:

1

Battelle Memorial Institute, Columbus Laboratories, Industries
Suited for the Upper Great Lakes Region (Columbus, Ohio, n.d.)
presents an example of such screening.




l. Criteria selected for use in the industry elimination pro-
cess have reflected a regional point of view of the desirability
and feasibility of an industry's location without accounting for
the practical difficulties involved in promoting industrial

development,

2. Industries are examined and eliminated in groups such as
those defined by three-digit and four-digit Standard Industrial
Classification (SIC) codes. As a result of the interindustry
averaging effect inherent in such a procedure, some acceptable
industries are rejected because of their association with an
unacceptable industry group, and some unacceptable industries
are accepted because of their association with an acceptable

industry group.

3. Industries have not been identified in enough detail to
facilitate follow-up and implementation of promotional activi-

ties once the screening process has been completed.

The Michigan Department of Commerce (MDC) and the Division
of Research (DOR) of the Graduate School of Business Administration
at the University of Michigan are cooperating in an industry-screening
project which, it is hoped, will deal with the first and third limita-
tions listed above and which will result in selection of an industry
suitable to MDC promotional efforts as well as in the further refine-
ment of industry-screening methods.

In the MDC/DOR project, industry-screening criteria have been
chosen for their reflection of "practicality' — the practical difficulties
involved in industrial promotion efforts —as well as for their reflection
of industry desirability and feasibility in Michigan., In attempting to
overcome the third limitation, the project is designed to develop its
own follow-up. When the basic screening process for industry

groups is complete, specific product groups within the selected



industry groups are studied. One product group is then selected for
a detailed study of feasibility and analysis of economic impact. The
feasibility study and economic impact analysis are designed for use
in a specific promotional campaign.

The second limitation of past industry-screening studies, that
of interindustry data aggregation, has not been overcome in the MDC/
DOR project, because the data available for screening industry groups

are not defined more specifically than by four-digit SIC codes.

B. The MDC/DOR Industry-Screening Project

The stated goal of the MDC for the 1975 fiscal year is the
creation of 2,000 new jobs in Michigan. MDC plans to encourage
industrial expansion with three-month promotional campaigns (blitzes)
directed at each of four specific industries. FEach of the four industries
are envisioned as providing 500 new jobs to Michigan residents.

The industry-screening process is designed in three major
stages, meeting three objectives:

Stage l: Identify industry groups which are desirable and

feasible in Michigan; group industries by one-digit, two-

digit, or three-digit SIC codes. .

Stage 2: Starting with those groups identified in Stage One,
identify industry groups appropriate for the second of the
four promotional campaigns planned by MDC; group industries

by four-digit SIC codes.

Stage 3: Starting with those groups identified in Stage Two,
identify specific product (s) which can comprise the output
of a single establishment and which are appropriate for a

detailed feasibility study and economic impact analysis.



II, Stage One: Identification of
Desirable and Feasible Industry Groups

This operation was performed by the MDC using methods
similar to those used in earlier industry-screening processes. The
original, unscreened list of "all possible' industries can be defined
by Standard Industrial Classification codes. At the most general level,

the one-digit level, these industry groups include:

SIC No.

0 Agriculture, Forestry, and Fisheries

—

Mining and Contract Construction
Manufacturing

Manufacturing

Transportation and Communication
Wholesale and Retail Trade
Finance, Insuranccf,,:an'd Real Estate
Services

Government

O 0 N o oo W

Nonclassifiable Establishments

The first step in the MDC industry-screening process was:
selecting those industries which begin with SIC numbers 2, 3, 6
or 7 and which currently are identified with a Michigan location in the
U.S. Department of Commerce economic censuses, such as The

Census of Manufactures.

As a second step, twelve basic industrial characteristics were
selected as indicators of the industry groups' desirability and feasi-
bility in Michigan (see Table 1). Data for each of the twelve indicators
were collected for each remaining industry group (with each industry
group being defined at the one-digit, two-digit or three-digit level)
and were aggregated at the state level. Frequency distributions of the

data by industry group were then examined. For each of the twelve



' indicators, every industry group was ranked by an order number

(0, 1, 2, 3, 4 or 5) indicating its position in the distribution. The
rank order numbers were then weighted as to the relative importance
of the various indicators on the basis of job development criteria
established by the MDC. (The weights which were used are given

in Table l.) The products resulting from multiplication of each rank-
order number with its corresponding weight were added to provide a
single index of desirability and feasibility for each industry group. This
procedure also was followed using Detroit data for all indicators and
indus try groups which yielded a second set of industry group indices.
In most cases the Detroit data corresponded with the Michigan data,
Industry groups having the highest indices were determined especially
worthy of further consideration. Where Michigan and Detroit indices

differed, the particular industry group was examined in more detail.

Table |
STAGE ONE SCREENING INDICATORS AND WEIGHTS
Indicators Weights
Value added by manufacture 1.5
Percentage change in value added by manufacture 1.5
Number of employees | 2.0
Percentage change in number of employees 2.0
Change in number of establishments .5
Ratio: Capital expenditures/shipments .5
Labor intensiveness 2.0
Wages per hour 1.0
Value of shipments 2.0
Percentage change in value of shipments 2.0
Capital expenditures .5
Pércentage change in capital expenditures .5
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The third, and final, step in the MDC industry-screening
process was identifying particularly stable industry groups from
among those groups with high indices. A regression analysis of
employment growth was performed for industries grouped at the
SIC two-digit level. Industries whose emplbyment growth was not
closely associated with national business cycles were placed on a
final list of screened industry groups at the end of Stage One. These
groups (see Appendix 1) were the starting point for Stage Two. (A
list of the four-digit industry groups for rhanufacturing industries

appears in Appendix 2, and for service industries in Table 6.)

The term service industries will refer to nonmanufacturing
industries for the remainder of this paper.




III, Stage Two: The Identification of
Industry Groups Appropriate for MDC Promotion

A. General Description

This stage was performed by the DOR using methodology similar

to that used in Stage One with the following exceptions:

1. Data were collected for industry groups in the United States,
rather than in Michigan, and at the four-digit SIC level, rather

than at the one, two, or three-digit levels.

2, Industries were screened by individual indicators rather

than by a single index representing all indicators simultaneously.

3, Industrial characteristics selected as indicators included
practicality criteria as well as desirability and feasibility

criteria,

4, Manufacturing and service industries did not receive identical

treatment,

This fourth point deserves further discussion. Manufacturing
screening differed from service industry screening in four respects:
(1) design of screening procedure, (2) selection of screening variables,
(3) collection of data for the variables, (4) determination of cut-off
points to be used with the variables.

The design of the screening procedure differed in order to allow
exploration of two basic approaches to industry screening, The first
of these was the industry-filtering approach; the second was the simul-
taneous-consideration approach.

The filtering approach involves eliminating nonqualifying indus-
tries at each step of the screening process. Thus, after the industry-
group data for a given variable have been examined, those industries

which do not qualify according to the standard (cut-off point) established
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for that variable are eliminated from all further consideration. In
this fashion, a successively smaller set of qualifying industry groups
is considered at each step in the process. This type of procedure
was used in screening manufacturing industries in Stage Two.

The simultaneous-consideration procedure was used to screen
service industries. At each step in this screening process the data
for all industry groups are examined. Industry groups are eliminated
only at the final step, after data for all of the screening variables have
been considered. The filtering approach and the simultaneous-con-
sideration approach produce identical lists of qualifying industries
whenever qualifying industries are required to meet all standards
established during the screening process. The principal difference
between the two approaches lies in the amount of information available
once the screening process has been completed. The filtering approach
provides enough information to identify when and why an industry has
been eliminated according to the one variable which caused its elimi-
nation. The simultaneous-consideration approach provides enough
information to identify all of the screening-variable standards an
industry group is unable to meet. (One may see this difference in
graphic form by comparing Table 4; which summarizes manufacturing
industry screening, with Table 6, which summarizes service-industry
screening. ) Additional data which were not required for the manu-
facturing industry filtering process are supplied in Appendix 5.

The second difference between the treatment of manufacturing
and service industries lies in the area of selecting variables. Variable
selection for manufacturing and service industries is identical, with
one exception: for service industries it is necessary to distinguish
potential impact on Michigan's trade balance of payments; such an
impact is not a distinguishing feature within the manufacturing sector,
This will be discussed in more detail in Sec.tion III B.

The third way in which treatment of the manufacturing and
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service sectors differs relates to data collection. Data availability
is a greater problem for service industries than for manufacturing
industries. It is necessary to refer to a greater number of sources
for service industry data., Furthermore, it is necessary to derive
estimates for certain of the service industry stat}stics, while the
manufacturing-industry counterparts of those statistics are directly
available from published sources., (For example, the U.S. Depart-
ment of Commerce Economic Development Administration publishes
data on the growth rates of manufacturing industries at the four-

digit SIC code level in Growth and Labor Statistics of Manufacturing

Industries, while the service-industry counterparts of these statistics

are derived from employment level data available in County Business

Patterns.) For a thorough comparison of manufacturing and service
industry data availability, see Appendices 3 and 4,

The final way in which the two screening processes differ
is in the selection of cut-off points for the purpose of eliminating
industry groups. Wherever possible, the cut-off points used in
eliminating manufacturing and service industries are identical. A
high degree of consistency is desirable in order to simplify the final
comparison of the manufacturing and service industries which pass
all of the tests in the screening process, For two of the seven variables
used in screening both sectors, however, the cut-off points used for
service and manufacturing industries are different., Cut-off points
for 1972 employment level differ, because the variable is intended
to indicate the relative importance of specific manufacturing industries
within the manufacturing sector per se, and of specific service indus-
tries within the service sector per se. QCut-off points for average-
employment-per-establishment also differ, because an effective cut-off
point for the manufacturing sector eliminates virtually all service
industries when applied to the service sector, while an effective cut-off

point for the service sector eliminates few if any manufacturing industries
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when applied to the manufacturing sector. The cut-off points for
establishment size are, therefore, determined independently.

It is important to note the practical implications of relaxing
the equal cut-off point rule. In effect, service industries can
qualify for consideration even when their typical establishment
size is smaller than that of all qualifying manufacturing~ industries.
Therefore, the number of establishments required to meet the 500-
employee goal may be greater for a qualifying service industry than
it is for a qualifying manufacturing industry. As a result, MDC may
need to put forth a greater promotional effort in attracting a selected

service industry.

B. Selection of Screening Variables and Cut-Off Points

Screening variables were selected with the goal of the MDC in
mind: to identify each industry which could be expected to provide ‘
Michigan with 500 new jobs. Consequently, selection emphasized !
employment-related variables and '"practicality' variables, which f
are designed to indicate potential gains per promotional effort of the
MDC.

The variables which were used in the screening process are
listed in Table 2. Of these, variables 2 through 7 are quantified.
(The specific statistics obtained appear in Appendix 5 for the manu-
facturing industries and in Appendix 6 for the service industries.)
The first seven variables listed in Table 2 were used in screening
manufacturing industries; all eight were used in screening service
industries.

A certain degree of homogeneity is required for any industry

group which is to be chosen for industrial expansion. This is required
because an industry group defined at the four-digit SIC code level can
be so diverse that the statistics acquired for the group as a whole are

relatively meaningless when applied to the more specific industries
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Table 2

SCREENING VARIABLES USED IN STAGE TWO

Number Description

1 Homogeneity of industry group

Projected increment to employment level in 1975
Employment growth rate

Employment level in 1972

Average employment per establishment
Average wage

Average total assets per employee

o N o~ Ul bk W

Potential effect on Michigan's trade balance of payment

within the group. For example, an average employment growth rate
for SIC code #7319 (advertising, not elsewhere classified) would be the
average of employment growth rates for such diverse activities as
skywriting and coupon distribution. One would hesitate to assume that
a high employment-growth rate for "advertising not elsewhere classi-
fied" implies a high employment growth rate for skywriting.

Admittedly, this problem of data averaging is preseht to a
certain degree for all industries defined at the four-digit level. As
previously mentioned, this was unavoidable because the data required
for industry-screening are not available in more specific breakdowns
than those supplied by the four-digit SIC codes. It is possible, how-
ever, to eliminate those four-digit level industry groups which present
the most serious data averaging problem by eliminating all industry
groups which are collections of products or services termed ""miscel-
laneous' or ''not elsewhere classified, "

The projected increment to employment level in 1975 reflects

the combined effect of the employment growth rate (Variable 3) and
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the employment level (Variable 4). 3 It is therefore one of the most
important screening variables. As an indicator of practicality, the
employment increment can identify the relative degree of promo-
tional effort which would be required to attract the specified 500

jobs to Michigan. For example, if industry A is expected to have
additional employment of 10, 000 jobs in the United States in 1975,

and if industry B is expected to offer 2,000 additional jobs, then
obtaining the requisite 500 jobs in Michigan would require capturing
25 percent of the incremental industrial expansion market for industry
B but only 5 percent of the increment for industry A. The assumption
underlying use of this variable is, of course, that a heavier pro-
motional effort is required in order to capture a larger percentage

of the increment to the market.

The specific test, or cut-off point, used in screening the
employment-increment variable is the same for manufacturing and
service industries. To pass the test, an industry group must be
predicted to produce at least 4, 000 additional jobs in the United States
in 1975 so that Michigan should have to attract no more than 12.5 per-
cent of the new employment in the industry in order to meet the employ-
ment goal of 500 jobs. This may seem somewhat optimistic in light
of Michigan's average share of a 3 to 5 percent of both manufacturing
and service-industrial employment in the United States., However,
the MDC's promotional campaign plans justify a target share of the
increment considerably larger than the 3 to 5 percent which could be
expected to develop spontaneously--hence the 12,5 percent ta rget.

The employment-growth-rate indicator is used on its own, in

addition to the employment-increment indicator, because once the

3

. The projected increment is derived by multiplying the 1972
industrial employment level by g(1 + g)z, where g is the annual
employment growth rate for the industry group.
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targeted 500 jobs are created in Michigan rapid expansion of the
new employment is desirable., Whether a declining, static, or slow
employment growth rate is caused by a slowing of growth in output
or an increase in capital intensiveness, the effect, from the MDC's
point of view, would be similar: fewer jobs. Therefore the employ-
ment growth rate itself is used rather than indicators of change in
output level or of change in capital (or labor) intensiveness.

The cut-off point used for the employment growth variable
was determined implicitfy by use of the U.S. Department of Com-
merce, Economic Development Administration (EDA),. growth rate

classifications in Growth and Labor Statistics of Manuf:acturing

Industries (1972). Manufacturing industries whose growth was classi-
fied as 'declining,' '"static,' or ""moderate" in the EDA report were
screened out. This effectively eliminated those manufacturing indus-
tries which had annual growth rates below 3. 6 percent (see Appendix7).
Therefore, 3.6 percent was selected as the cut-off point for service
industries as well, in order to make the screening procedures as
consistent as possible.

The fourth screening variable, 1972 employment level, is a

practicality criterion. This indicator 'is used to eliminate -those
industries which seem unimportant in terms of employment volume.
It was felt that the MDC should direct its promotional efforts to those
industries which are of average or large size when measured by a
total-number-of-jobs criterion. Therefore, an industry which can
meet the new-jobs-per-year criterion must also meet the employment
level criterion,

The cut-off point used in screening manufacturing industries

was determined by an estimate of the modal production employment

Further research should consider net capital formation as well
as employment growth and use these variables jointly., See section on
capital formation,
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level for all manufacturing industries at the four-digit SIC code
level. This estimate was derived through an examination of a
frequency distribution of industries by production employment level,
for a random sample of twenty-five industry groups selected from
the entire manufacturing sector (see Appendix ‘8). The resulting
production employment level mode was 10, 640 employees. There-
fore, a cut-off point of 11, 000 employees was used in the screening
of manufacturing industries.

The cut-off point used in screening service industries was
determined in a similar, but not identical, manner. A.modal
employment level is determined by examining a frequency distribu-
tion of industries by employment level (see Appendix 9). The
elements in the frequency distribution, however, were derived from
an entire population rather than a sample, and the population used
was the set of four-digit SIC code groups being considered in the
service industry screening process. Interestingly enough, the resul-
ting cut-off point of 10,000 is very close to the cut-off point derived
for the manufacturing industries.

Average employment per establishment, the fifth screening

variable, is clearly a practicality criterion. If the typical establish-
ment size (in terms of employment) within a given industry group is
very small, then a very large number of new establishments must be
opened to create 500 new jobs in Michigan., Consequently, a much
larger promotional effort must be expended per job created.

The cut-off point used in screening industries for size of
establishment was more stringent for manufacturing than for service
industries. As explained in Section III A, this allowed for the possi-
bility of a greater promotional effort directed at service industry
expansion. For a service industry to pass the establishment size
test, more than 10 percent of the establishments in that industry must

employ at least twenty people. (It is noteworthy that even with such
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a lenient test as this, forty-nine of the 100 service industry groups
were eliminated on the basis of establishment size [see Table 6 ].
For a manufacturing industry to pass the establishment size text,
at least 20 percent of the establishments in that industry must
employ 100 people or more,

The next indicator appearing in Table 2 is the average wage

for each industry group. In an industry-screening process for
Michigan this indicator works as a criterion of both feasibility

and desirability. Because industries with particularly low average
wages (and high labor intensiveness) are not likely to choose to locate
in Michigan, wage levels are a feasibility criterion, Because higher-
wage industries are likely to have a stronger economic impact per
new job created, wage levels also operate as a desirability criterion.
The cut-off point used in wage-level screening was $2.50 per hour.
This cut-off point was selected on the basis of the definitions of "low

wage'' and '"very low wage'' industries in the EDA's Growth and Labor

Statistics of Manufacturing Industries (1972). Thus, all industry groups

whose average hourly wage was less than $2.50 were eliminated in
this step of the screening.

The book  value of assets per employee is an indicator of capital

intensiveness. This is a practicality criterion selected because indus-
tries with very large asset requirements per employee could require
much time and promotional expenditure before the capital investment
required to support the 500-eﬁployee goal would be made. This is a
particularly important consideration in a period of capital shortage
such as the early 1970s.

The cut-off point for screening out industries with high assets
per employee was $20,000--i. e., an.industry group with over $20, 000 .
for its average book value of assets per employee was eliminated at
this step. The selection of the $20, 000 point was based on the MDC's

past experiences in attracting to Michigan industries having varying
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degrees of capital intensiveness,
The final variable, used only in screening the service

industries, is potential effect on Michigan's trade balance of pay-

ments. It is not necessary to use this variable for the manufacturing
industries because all would have a potentially positive effect on the
trade balance. Among the service industries, however, are some
services which are seldom exported from one state to another (except
to in-state tourists or in border communities). Examples of such
services are sports clubs, amusement parks, and detective agencies.
Such services are likely to follow population movements and could

be expected to develop spontaneously, without benefit of the state's

promotional efforts, They were therefore eliminated.

C. Screening the Manufacturing Industries

At the outset, the Medical Instruments and Supplies category
(SIC 384) was eliminated to avoid superfluity of effort. Michigan's
Department of Commerce is undertaking the detailed analysis of this

SIC category to support its first promotional campaign, Miscellaneous

industry categories (i.e., industries representing some collection of
miscellaneous industries) were eliminated early in the screening for
the rather obvious reason that interpreting statistics for a collection
of miscellaneous and heterogeneous industries presented insurmountable
difficulty. In keeping with this policy, the Toys, Amusements, and
Athletic Goods Industry (SIC 394) was eliminated. The initial manu-
facturing set provided by MDC (see Appendix 1) was thus reduced from
thirteen to eleven three-digit SIC industry categories. The remaining
eleven three-digit SIC industry categories contain 50 industries that
comprised the four-digit SIC catego.ry set (see Appendix 2).

This method differs from the "simultaneous single index" used
by the MDC. As previously mentioned, the screening procedure

involved examining a selected set of feasibility, desirability and
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practicality indicators individually and analyzing the data using the
filtering approach. ° Table 3 briefly outlines the screening variables

and the cut-off points,

Table 3

QUANTIFIED VARIABLES AND CUT-OFF POINTS
USED IN SCREENING MANUFACTURING INDUSTRIES

Cut-Off Points

Variables (Minimum Requirement)
Growth in employment (long term) M
Average industry wage levels M
Book value of assets per employee $20, 000
Employment level ’ 11,000
Expected employment 4,000
Percent of firms employing more than 100 people 20%

*M = Moderate

The industries listed in Appendix 2 were screened using the

(selected) indicators in the order shown in Table 2. The cut-off
points are consistent with those discussed in Section IIT B.
Table 4 presents the four-digit SIC industries that remained

after the first three indicators. Note that the initial list covered

fifty, four-digit industries (listed in Appendix 2), Forty-three
were eliminated by at least one of the first three major screening

variables.

The bulk of the primary data comes from: U.S., Department
of Commerce, Economic Development Administration, Growth and Labor
Statistics of Manufacturing Industries, Washington, D.C., 1972, The
complete data set for this experiment is provided in Appendix 5,

\
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Table 4

INDUSTRIES REMAINING AFTER
SCREENING FOR FIRST THREE VARIABLES

Book Value of

Assets per
SIC Code Employment Average Employee
Number Description Growth®* Wage Rate* (In Thousands
of Dollars)
3573 Electronic computing VHG H 13,2
equipment
3574 Calculating and VHG H 11.4
accounting equipment
3622 Industrial controls VHG M 8.7
3623 Welding apparatus HG H 14. 2
3661 Telephone and - HG H 11.4
telegraph
3662 Radio and
communications VHG H 7.1
3821 Mechanical
measuring devices HG M 8.7
Cut-off points HG M 20,0
Legend:

VHG Very high growth

HG High growth
H High
M Moderate

*See Appendix 7 for description and definitions of the variables.
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Table 5 presents the set of four-digit SIC industries that
qualified after screening was completed. The screening cut-off
points are presented at the bottom of the table. These three indus-
tries represent the qualifying set from which may be selected a
more specific ssubindustry (i.e., a subindustry at the six-digit
SIC code level contained within these three qualifying four-digit

industries).

Table 5

MANUFACTURING INDUSTRIES: THE QUALIFYING SET

Percentage of

SIC Code Employment Expected Firms with
Number Description Level Employment More Than
(1971) (1975) 100 Employees
- 3573 Electronic 134,900 8,712 29
computing equipment
3661 Telephone and 139, 800 4,417 39
.telegraph
3662 Radio and 325,100 10, 272 25
‘communications '
Cut-Off points 11, 000 4,000 20

(The complete data set and cut-off points used in manufac-
turing screening are presented in Appendix 5 to allow the reader to

retrace the screening process.)
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D. Screening the Service Industries

The service industries considered in the screening process
are listed in Table 6. This list encompasses all of the four-digit
industry groups which are included in the one, two, and three-digit
service industry groups selected during Stage One (and listed in
Appendix 1). The table summarizes the indicators used in screen-
ing these four-digit industry groups and the resulting eliminations.
For each indicator a specific test was established as described in
IIT B. If the industry group passed the test, an empty box appears
for the relevant industry-indicator location on the matrix. If the
industry group could not pass the test, the box in the table at the
appropriate location is x-ed out,

When data were not available for the four-digit classifications,
industry groups were screened on the basis of data obtained for the
more.aggregated groups. If the more aggregated groups could not
pass the test, each collection of appropriate boxes is x-ed out,

In the first step of the screening process for service industry
groups, ten of the 100 groups were eliminated on the basis of their
lack of homogenity., In the second step, seve‘nty—fvour of the 100~
industry groups were eliminated on the iaasis of low employfnent
increment expected in 1975, Of these, thirteen vz}ere also eliminated
on the basis of both slow growth (variable 3) and low employment level
(variable 4); twenty-nine were also eliminatgd on the basis of slow
growth while employment level is adequate; 'lsevlen;teen were also. elimi-
nated on the basis of employment level while estimated growth rate
is adequate; and fJ"E’-cee'n had adequate growth and employment level -
but a low projected empioyment increment was caused by the inter-
action of employment level and growth.

The third variable, employment growth rate, eliminated forty-
five of the 100 industries., Of these, forty-two were also eliminated

in Step Two. The remaining three, which were eliminated on the basis
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of low growth, had very high employment levels. They include:
SIC 6331, Fire, Marine, and Casualty Insurance; SIC 6411, Insurance
Agents and Brokers; and SIC 7011, Hotels, Motels, and Tourist Courts,
The fourth variable, 1972 employment level, eliminated thirty-one
of the 100 service industries. Of these, thirty were also eliminated
in Step Two. The remaining one which was eliminated on the basis
of low employment level had a very high employment growth rate. It
is SIC 7933, Coin-Operated Amusement Devices.
As discussed in Section III B, the establishment size criterion
for service industries is designed to eliminate about half of the
industry groups. On the basis of this criterion, forty-nine of the
100 service industries were in fact eliminated.
The indicator for average wage eliminated only one of the 100
service industries— SIC 7011, Hotels, Motels, and Tourist Courts.
The ‘Seventh variable in Table 6, average annual asset per
employee, eliminates seventy-two of the 100 service industries.
This criterion effectively eliminated the Finance, Insurance, and Real
Estate sector. In this sector, only two industry groups had low enough
assets to pass the assets-per-employee test--SIC 6411, Insurance
Agents and Brokers; and SIC 6611, Combinations of Real Estate,
Insurance, and Law Offices.

Four service industry groups remained after the final screening

step:
SIC 7392 Management, Consulting and Public Relations
Services
SIC 7393 Detective Agencies and Protective Services
SIC7996 Amusement Parks
SIC 7997 Membership Sports and Recreation Clubs

These four groups were then examined more carefully with
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respect to their roles inthe Michigan trade balance of payments. Since
Detective Agencies (#7393), Amusement Parks (#7996), and Sports
Clubs (#7997) are exports only in state border communities or to out-
of-state residents visiting Michigan, these three industry groups

were eliminated from further consideration.

Thus, the final result of the service-industry séreening pro-
cedure identified one qualifying service industry target for economic
expansion in Michigan: SIC 7392 Management, Consulting, and Public
Relations Services. This industry group now must be examined in
more detail and compared with the qualifying manufacturing industry
groups, in order to identify a specific product or service group which
is appropriate for MDC to study in more detail in preparation for its
second promotional campaign of 1975,

The principle data source used in service-industry screening

was County Business Patterns. For the source of all the employment

data used, as well as the establishment-size data, County Business

Patterns was relied on heavily because none of the other sources of
service-industry data gave employment level for four-digit industry

groups (see Appendix 3), Even County Business Patterns neglects to

break down employment data to the four-digit level for most finance,
insurance, and real.estate industry groups. 7
Data on average hourly wages for industry groups were obtained

from Employment and Earnings, 197l. These data generally were not

available for four-digit industry groups. For finance, insurance, and
real estate industries, wage data were obtained at the two-digit level,
and average wages were computed for three-digit and four-digit indus-
try groups when possible. For all of the remaining service industries,
with the exception of hotels, motels, and tourist courts (SIC #7011),
only one average wage was available making the average wage indica-

tor very weak,
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Data on the industries' assets were obtained from Statistics of

Income 1969: Corporation Income Tax Returns and from Standard

and Poor's Trade and Securities Statistics, 197l. These data were
never available for the four-digit industry groups and were only occa-
sionally available at the three-digit level. Data were obtained at the
two-digit level and were computed for three-digit and four-digit
industry groups when possible.

The problem of data availability for service industry groups is
salient. As a result of it, the objectives of the second stage of the
screening process were met in a less precise manner than had been
planned.

For a description of the sources examined during the search for

service-industry data see the annotated bibliography in Appendix 3,

E. Final Review of the Qualifying Set

Of the remaining four industry categories (see Table 7) the
service industry group was eliminated, because it was felt that the
Michigan Department of Commerce was interested in targeting a
manufacturing industry for the second of its four 1975 promotional
campaigns. This is not to sug;gest that services are an unimportant
industry group, it is merely an attempt to coordinate DOR efforts
with the state's promotional planning.

Telephone and Telegraph was eliminated from the manufac-
turing sector because of the high concentration of production and
sale of equipment to a few large firms. American Telephone and
Telegraph is responsible for 80 percent of the phone installations

in the United States and is almost completely supplied by its subsidiary,

6’I’he focus on manufacturing development also supports the
notion that a well-balanced manufacturing sector may be a prerequi-
site to service sector development.
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Table 7

THE QUALIEYING SET:

SIC # Description Type
3573 Electronic computing equipment Mig.
3661 Telephone and telegraph. Mifg.
3662 Radio and communications Mifg.
7392 Management, consul. and public relations: ‘Service

Western Electric, which produces the bulk of the equipment used in
the industry. A goal of this project is to have several prospective
directions for promotion and advertising., It is our belief that the
probability of attracting an industry to the state is, in part, a function
of the degree of competition in that industry. This belief is based on
the premise that if a state can offer substantial potential markets or
inputs, intraindustry competition will increase the consideration
given to location in the state by any one firm. In essence, it is be-
lieved that highly concentrated (quasi-monopolistic) industry structures
may attach relatively: little importance, and thus give relatively little
consideration, to the comparative advantages accruing from a care-
fully selected industry location. If location were, in fact, to be
critically important to an industry of quasi-monopolistic structure,
location analysis would in all probabilities be done efficiently and
effectively by the firm(s) within the industry, thereby making govern-
ment efforts superfluous. For this reason there is more incentive to
direct development efforts at industries with less concentration.

In view of the above elimination (i.e., the elimination of SIC 3661,
Telephone and Telegraph Industry, because of high concentration ratios),

the qualifying set was narrowed to SIC 3573, Electronic Computing Equip-

ment and SIC 3663, Radio and Communications.
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IV. Stage Three: Identification of a Product Group
Appropriate for Detailed Analysis

Beyond this elimination, it was difficult to evolve a semi-
rigorous systematic screening procedure to narrow further the range
of the qualifying industries and thereby achieve a better focus on product
class within them. The aggregation of industry information and other
related data constraints made it almost impossible at the macro-level
to determine whether any of the remaining industries might be more
easily attracted or of greater benefit to the state, short of a detailed
industry feasibility study for each of the six-digit industries within
the categories.

There are two basic methods by which one may circumvent the
"focus' problem: (1) evolve and develop detailed studies for all six-
digit industries, or product mix combinations, within the three
qualifying (four-digit level) industries; or (2) probe or survey super-
ficially a set of arbitrarily selected six-digit industries, or product
mix combinations, gather general information on the selected set,
and narrow it down to a single industry for detailed analysis. Time
and budget constraints dictated the choice of the second alternative,
for although the first method appears to be ideal, it may be extremely
costly and possibly wasteful,

Thus to achieve this focus, products were selected from the
range of five- to six-digit SIC products manufactured under the two
' categories. The products were then reviewed and general profiles
were made with the information available. This information included:

1. Growth in sales

2. Product characteristics
3. Leading producers

4. Markets

The products were selected by information leads indicating growing

industries.
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Because of its phenomenal (historical) growth rate and the
presence of potential markets in the Michigan area, the mini-computer
industry was chosen for detailed analysis to the extent that research

resources allowed.
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V. Conclusion

The purpose of this study has been twofold: (1) the selection
of an industry which is both compatible with Michigan's resources
and capable of diversifying Michigan's industrial mix; (2) the develop-
ment of industry screening methods to aid future researchers., The
mini-computer industry was finally chosen for detailed follow-up study
as a potential target for the industrial promotion campaign of the MDC,
This industry displays considerable employment growth potential, a
major criterion of the MDC, and appears to have characteristics which

correspond to Michigan's market and input capabilities.

A. Screening Considerations

1. Criteria Types

The ideal approach to industry screening would involve
examination of all industries, in this instance four-digit indus-
tries, with respect to their practicality, desirability, and
feasibility.,

Practicality criteria are developed through analysis of

. the cost/benefit aspects of industrial development promotion.

By examining the needs of the Michigan -economy and the costs
of promotion, the MDC was able to specify the operating charac-
teristics (e.g., average employment per establishment) of that
type of firm at which it would prefer to direct its ''blitz'" cam-
paigns. The intent is to select those industries which will
bring a maximum of benefits to the state in relation to promo-
tional dollars expended.

Desirability criteria are developed to give consideration
to the long-run impact of industries on the region. It is use-
ful to maximize benefits-per-promotion-dollar-expended in the

short run, but it is also desirable to attract those industries



-34-

which will have a favorable effect on the region in the long run,
Desirability criteria thus focus on expected future employment
growth potential and wage levels in industry.

Feasibility criteria are developed to allow consideration
of the attractiveness of an area as a potential location for a
type of industry. The feasibility of an industry in a given region
is a function of the degree to which the inputs and markets
needed by the industry match the resources of the region. In-
clusion of feasibility criteria in the screening process is there-
fore essential, but the extent to which they were considered
during this four-digit screening was limited compared to con-
sideration of practicality and desirability criteria., There are
two reasons for this. If feasibility criteria are used at a two-,
three-, or four-digit level, they are difficult to interpret
because of data aggregation, If feasibility criteria are used at
a less aggregate level, the tasks of data collection and analysis
are too time-consuming to be appropriate for a screening study.

The task of developing profiles for 900 industries would
be impossible considering the promotion '"blitz" schedule of the
MDC. A feasibility profile, of even the most general nature, -
requires considerable time because of the data requirements
for such a profile. A feasibility profile of an industry might
include the following information on an industry's inputs:

Raw materials requirements

Skilled and unskilled labor requirements
Required financial services

Utilities demand of the industry

Land requirements

and the following market information:

Methods and channels of distribution
Breakdowns of markets by user type

Demand potential for the firm's product
Industry structure and competition
Descriptions of the industry's products
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Although the time required to develop feasibility profiles
for this screening prevented their inclusion, some general
considerations for market and input compatability were made
in Stage One. The first step of the industry screening per-
formed in Stage One involved selection of industries that were
currently active in Michigan. These were the industries to
be considered in the later stages of the screening process. The
rationale for this focus on presently active industries was that
entrepreneurs of an industry presently active in the state must
have perceived the region as having some comparative advantage
as to either markets or inputs or both, Focus on the active
Michigan industries was intended to increase the probability
that the firms considered for promotional efforts after screening
would have favorable perceptions of the region from a market
and input standpoint.

There are alternative approaches to the inclusion of some
consideration of feasibility of the industries being screened.

For example, in the early stages of the screening we might

have focused on industries (outside of Michigan) whose products
are imported in significant quantities to Michigan. This approach
assumes that the existence of demand, in excess of local supply
as indicated by the imports, might justify local production of the
imported product. Several other approaches might evolve as
hybrids of the approach used in this study and the example
mentioned above.

It is important to note that the broad consideration for
market and input compatability of industries in Stage One was
not intended to eliminate the need for more detailed feasibility
analysis. The more detailed analysis was merely postponed

until the screening process was completed and the industry to
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which the MDC would direct their promotional campaign had
been indicated. A follow-up study of the mini-computer industry,
which will include the more detailed feasibility analysis, is the
next planned phase of the MDC/DOR industrial development

program.

2, Alternative Methodologies

Two screening methodologies were used in this study:

1. Index screening (Stage One)

2. Single variable screening (Stage Two).
After screening the industries by both methods, the resulting
sets.ofindustries may differ. A screening of industries by the
index method allows an industry to deviate on any single variable
used to make up the index. The value of the sum of all the
weighted variables is of prime importance, ra;cher than the value
of any single variable used to make up the composite. The single
variable screening method requires that an industry conform to
some established cut-off point on each variable. This study
takes two approaches to the single variable screening methodol-

ogy. (These were discussed in section III A.)

B. Problems Encountered

In this screening procedure we utilized the four-digit Standard
Industrial Classification (SIC) codes as our definition of "industries.!
The two-digit classification scheme was not useful because the data
available at that level is too general —a result of aggregating and
averaging across many induétry sectors. The six-digit groupings
were not used because the required measures of screening criteria
are simply not available from secondary sources on a six-digit basis.

An illustration of the problems of aggregated two-digit data and the
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reasons for the lack of existing six-digit information are briefly
developed below.

The two-digit group, Machinery-Except Electrical (SIC 35),
is a useful illustration of the aggregation problem at the two-digit
level., SIC 35 includes such diverse industries as turbine engine
and typewriter production. The measures of employment, assets
per employee, and other similar descriptive measures for SIC 35
are derived by summing and averaging the data for turbine engines,
typewriters, and roughly forty-eight other machinery-producing groups.
In screening an entire two-digit category of this type one risks elimi-
nating many potentially feasible sub-industries within the two-digit
category. The individual descriptive measures will most probably
differ from the composite two-digit measure which resulted from the
averaging.

Two-digit data were not used in the screening process unless
a particular classification was not available at the four-digit level.
When a two-digit measure was utilized, its value was taken as typical
of the four-digit subgroups within it. Each of these four-digit sub-
groups was: then screened on the same value.

There are two apparent reasons for the lack of available six-
digit data. First, the six-digit level is fairl{r detailed and increases
the possibility of disclosing an individual firm's descriptive statistics.
Revealing an individual firm's operating parameters in nationally
circulated sources may adversely affect the firm's competitive well-
being. Consequently, to prevent such possibly damaging disclosure,
the individual figures of one firm must be averaged with those of
other firms. The much broader categories which this process creates
include many firms whose oﬁerating parameters may be of increasing
dissimilarity. A second reason for lack of six-digit data is the pro-
hibitive expense of collecting samples large enough to develop statis-

tics which represent the true parameters of each six-digit group.
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Implications of Aged Data

For the data that are collected at the two-, three-, and
four-digit levels, the task of sampling and compiling often
results in a considerable time lag between planning and final
publication. For example the most current statistics avail-

able for this study from the Census of Manufactures were

sampled in, and prior to, 1967. The age of these data with
respect to our research is approximately seven years. The
industrial development goals underlying this project make old
data a serious problem.

One of the goals of the MDC was to focus its industrial
development efforts toward growth industries. This criterion
was important since it was felt that the rapidly growing indus-
tries would be those with planned expansion of facilities and
employment. The problem of using aged data with this criterion
was, obviously, that the operating characteristics of these
growth industries could change drastically over a short time.
The data taken from aged sources may not be accurate indicators
of current operating characteristics., Current descriptive mea-
sures may be either more or less favorable with respect to the

cut-off points established in the screening,.

C. Some Suggestions for Future Research

l. Use of Input-Output Tables

Although a detailed feasibility study for several industries
was not possible because of the time and data limitations we have
noted, a somewhat crﬁde analysis was made comparing the
production and marketing compatibility of two qualifying indus-
tries with the Michigan area and its resources. This analysis

was done more as an exercise to develop and test methodology
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than as a device for further screening., When more detailed
data are available, however, this type of analysis should prove
a very powerful industry-screening device.

The input requirements were tabulated for Electronic
Computing Equipment (SIC 3573) and Radio and Communications
(SIC 3662) for each dollar of output. To do this, the 1963 direct
requirements interindustry transaction table (input-output
table evolved by the Office of Business Expansion, U.S. Depart-
ment of Commerce, published November 1969 by the Survey of
Current Business) was utilized. Note that the static estimates
of direct requirement made a critical assumption of constant
technologies and thus constant input-output ratios. Because of
the nature of the source (viz., the input-output table published
by the OBE aggregates industry data for eighty-two basic sectors),
the déta here are significantly more aggregated and, therefore,
heterogeneous within any one group than were data used in the
preceding section. The inputs for each of these two industries
were then ranked in descending order by share in total input
costs for that industry (Appendix 10). These rankings were used
to identify potentially critical inpu’cs7 for each of these industries.
After critical inputs were identified, t};e Michigan area was
studied for resources that match these needs.

Materials consumed by the qualifying industries were
tabulated alongside Michigan shipments of those materials.
Shortfalls and/or excesses could then be anticipated and further

analyzed (Appendix 11). The 1967 Census of Manufactures was

the major data source for resource levels in Michigan. By

In essence, the assumption here is that the more an in-
put accounts for total cost of goods sold by the industry, the more
""critical' it is. The reasoning is simplistic but facilitates analysis.
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this matching process, a general feel for compatibility of
industry inputs and Michigan resources was developed.

To assess market compatibility, the qualifying set was
analyzed for market orientation. Again the interindustry trans-
action table was utilized. The distribution of sales between
interindustry categories and the final demand sectors evolved
(Appendix 11). In a matching process analogous to the above,
Michigan's share of industrial shipments was calculated to
reflect the size of potential Michigan markets. Since statistics
on purchases of the qualifying industry's products by Michigan
industries are not directly available, a roundabout method of
calculation was used. The sales of the qualifying industry (i)
were broken down into sa.les to individual industries (j=1, 2,..:n)
which used industry i's product as input. Assuming that pur-
chases by industry j from industry i vary directly with indus-
try j's shipments (i.e., the input-output ratios remain constant),
one way of determining the size of the Michigan market would
be by measuring the shipments of the (buying) j industries from
Michigan. If 20 percent of all the shipments in industry j =1
originate from Michigan, it is assumed here that 20 percent of
all the purchases by industry j = 1 from industry i will originate
in Michigan. In brief, the size in terms of shipments) of the
buying industry (j) in Michigan was used as a proxy to reflect
Michigan's potential share of the total purchase by (buying)
industry j from (selling) industry i, To develop a feel for the
magnitude of the Michigan market in dollar terms, one may
work backwards with the ratios and make ballpark estimates
of purchase levels.

Schematically, the data was used in the following manner:
sales (as a percentage of total sales) from industry i (e.g.,

computing equipment) to the different j (j=1, 2,...n) industries
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were tabulated using the direct-requirement interindustry
transaction table (see Column 1, Table 8). Michigan activity
levels as a percentage of total United States activity, measured
by value of shipments from Michigan for each of the same j
industries were then tabulated to reflect the size of the potential

Michigan market.

Table 8

USE OF DATA TO ESTIMATE POTENTIAL MICHIGAN MARKETS

Market for Percentage of Total Michigan Activity
Selling Sales by Industry i Level for Industry j
Industry i to Industry j (In Percentage)
Industry j=1 10 20
Industry j =2 5 10
Industry j=n 12 15
Total 100 100

A crude feel for potential market size is then provided
by multiplying columns one and two of Table 8. Potential sales
from (selling):industry i to (buying) industry j = 1 in Michigan
will then roughly approximate 2 percent (10 percent x 20 percent)

of industry i's total sales.
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Two serious flaws are evident:

1. Shipment statistics of industry j may not truly
represent purchase levels of industry j.

2. The 1963 input-output table aggregates all SIC
sectors into roughly 82 categories. The data aggregation
problem weakens the validity of any such analysis. (This
problem will be of little future significance since input-
output tables five to six times more detailed [484 sectors]
have recently become available, and is not unreasonable
to expect even more detailed tables in the future.) Because
of the aggregation (averaging effect) problem, little impor-
tance was attached to this portion of the screening, Note,
however, that, should sufficiently detailed information
become available, analysis of this nature would be crucial
since it constitutes an attempt to assess the compatibility
of an industry (its inputs and outputs) with a specified

region,

2, Capital Formation as a Screening Variable

Future research should incorporate and use jointly both
employment growth and net capital formation. Net capital
formation levels imply the rate at which the industry is building
capacity. Taken with the industry's labor employment growth
rate, this information could yield insights into real capacity
growth. For example, one industry may expand shipments and
output levels by increasing employment to man existing excess
(physical) plant capacity, while another industry may expand
shipments (output) by increasing its employment level and
capital formation. A key factor becomes evident. In the former

case, employment expands at the source, or where industry is
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currently located, making industry attraction a difficult under-
taking and promotional efforts futile. In the latter case, the
opposite occurs, Thus, pursuant to MDC objectives, one would
screen out the former by eliminating medium to high growth
industries which displayed low capital formation patterns. In
this case, a prerequisite for target industries should be a

favorable employment growth and net capital formation.
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APPENDIX 1

Industry Groups Selected after Stage One

(defined by one-digit, two-digit, or three-digit SIC codes)

Manufacturing Industry Groups

SIC # 208
209
273
275
281
284
344
357
362
366
382
384
394

Service Industry Groups

Beverages

Miscellaneous Food Kindred Products
Books

Commercial Printing

Industrial Chemicals

Soap, Cleaners, and Toilet Goods
Fabricated Structural Metal Products
Office and Computing Machines
Electrical Industrial Apparatus
Communication Equipment

Mechanical Measuring and Control Devices
Medical Instruments and Supplies
Toys and Sporting Goods

SIC # 6
701
731
739
753
79

Finance, Insurance and Real Estate
Hotels, Motels and Tourist Courts
Advertising

Miscellaneous Business Services
Automotive Repair Shops

Amusement and Recreation Services
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APPENDIX:2

Four-Digit Industry Groups after Stage 1: Manufacturing

208 Beverages

2082 Malt Beverages

2083 Malt

2084 Wines, Brandy and Brandy Spirits

2085 Distilled Liquor, Except Brandy

2086 Bottled and Canned Soft Drinks

2087 Flavoring Extracts and Syrup, N.E.C.*

209 Miscellaneous Foods and Kindred Products

2091 Canned and Cured Seafoods

2092 Fresh and/or Frozen Packaged Fish
2095 Roasted Coffee

2097 Manufactured Ice

2098 Macaroni and Spaghetti

2099  Food Preparations, N.E.C.*

273 Books

2731 Book Publishing
2732 Book Printing

275 Commercial Printing

2751 Commercial Printing, Letterpress
2752 Commercial Printing, Lithographic
2753 Engraving and Plate Printing

2754 Commercial Printing, Gravure

281 1Industrial Chemicals

2812 Alkalies and Chlorine

2813 Industrial Gases

2816 Inorganic Pigments

2819 Industrial Inorganic Chemicals, N.E.C.*

*Not Elsewhere Classified

NB: The listing is based on the 1972 SIC code book
primarily for purposes of completeness.
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APPENDIX 2 (Continued)

284 Soap Cleaners and Toilet Goods

2841
2842
2843
2844

Soap and Other Detergents
Polishes and Sanitation Goods
Surface Active Agents

Toilet Preparations

344 Fabricated Structural Metal Products

357

362

366

382

3441
3442
3443
3444
3446
3448
3449

Fabricated Structural Metal
Metal Doors, Sash and Trim
Fabricated Plate Work

Sheet Metal Work
Architectural Metal Work
Prefabricated Metal Work
Miscellaneous Metal Work

Office and Computing Machines

3572
3573
3574
3576
3579

Typewriters

Electronic Computing Equipment
Calculating and Accounting Machines
Scales and Balances, Excluding Laboratory
Office Machines, N.E.C.*

Electrical Industrial Apparatus

3621
3622
3623
3624
3629

Motors and Generators

Industrial Controls

Welding Apparatus, Eléctric

Carbon and Graphite Products

Electrical Industrial Apparatus, N.E.C.*

Communications Equipment

3661
3662

Telephone and Telegraph Apparatus
Radio and TV Communications Equipment

Mechanical Measuring and Control Devices

3822
3823
3824
3825
3829

Environmental Controls

" Process Control Instruments

Fluid Meter and Counting Devices
Instruments (to measure electricity)
Measuring and Controlling Devices, N.E.C.*

*Not Elsewhere Classified
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APPENDIX 3

Sources Considered during Search for Statistics
on Service Industries in the U.S.A. as Defined by Four-Digit SIC Codes

General Statistical Sources

Business Statistics contains data on very few of the service-type indus-

tries. Statistics are presented for "non-manufacturing'" and
"mon-agricultural" industries as a whole, but specific service
industry data are available for only banking and life insurance.
Biennial.

Census of Business has data for selected services in the SIC categories
beginning with the digit 7. It has no data for Financial,
Insurance, or Real Estate industries. Data include number of
establishments, receipts, payroll, and number of proprietors.

Census of Transportation has data on the origin and destination of
product shipments from manufacturing industries, but not on
the origin or destination of service industry output.

City and County Data Book has data for counties, cities, metropolitan
areas, and states, but not for the U.S.A. as a whole.

County Business Patterns has data for service industries at the three-
digit level for most Finance, Insurance and Real Estate
Industries, and at the four-digit level for most service
industries in the SIC categories beginning with the digit 7.
Data include employment, and distribution of establishments
by employment size. Annual. ' :

Employment and Earnings has wage data at the three-digit level for a
few of the Finance, Insurance and Real Estate industries and
for Hotels, Motels and Tourist Courts (SIC #701). For some
others of the service industries this publication has wage
data at the two-digit SIC code level.

Handbook of Labor Statistics contains data for service-type industry
groups as defined at the general one-digit level only.

1963 Enterprise Statistics has data by type of establishment (corpora-
tions, partnerships, etc.) rather than by type of industry.

Statistics of Income 1969: Corporation Income Tax Returns has data
pertaining to financial condition for selected service
industry groups at the three-digit level and for most service
industry groups at the two-digit level.
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APPENDIX 3 (Continued)

Periodical and Specific-Industry Statistical Sources

Area Wage Surveys have wage data for specific occupations in specific
cities. Industrial breakdowns are no more specific than
"manufacturing" and '"non-manufacturing' categories.

Current Industrial Reports are available for very few of the service
industries. These reports provide data at the seven-digit
level for industry groups' shipments, exports and imports.

Standard and Poor's Industry Profiles include few profiles of service
industries,

Standard and Poor's Trade and Securities: Statistics provides data on
financial condition for banks, savings and loans, and life
insurance companies, but not for other service industries.

Survey of Current Business published an input/output table of 1963 data
in November 1969. Unfortunately, this table is a matrix of
manufacturing and service industries defined at approximately
the three-digit level rather than at the four-digit level.

Statistical Projections

Patterns of U.S. Economic Growth has data on growth of employment and
‘ output for service industries aggregated for the most part
by two-digit (and sometimes by one-digit) SIC codes.

The U.S. Economy in 1980 has data on growth of employment and output for
service industries aggregated for the most part by two-digit
(and sometimes by one-digit) SIC codes.

U.S. Industrial Outlook 1973 has employment data for banking, insurance
and amusements at the two-digit level, and for hotels,
advertising, and automotive repair shops at the three-digit
level,

Guides to Statistical Data Sources

Business Reference Sources, An Annotated Guide for Harvard Business
School Students: 1971

Encyclopedia of Business Information Sources (by Paul Wasserman,
published by Gale Research Company).

Statistics Sources (by Paul Wasserman, published by Gale Research
Company) .
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APPENDIX 3 (Continued)

U.S. Statistical Abstract, "Statistical Sources: Subject Guide
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APPENDIX 4

Sources Considered during Search
for Statisticsi.-on. Manufacturing Industries in the United States

Census of Manufacturers (1967)--Contains data on four-digit manufactur-
ing industries. Data includes size of establishments,
inventory levels, plant and equipment expenditures, materials
consumed and labor statistics, Also comparative statistics
by geographic area. The census is taken every five years and
is issued four years hence.

Annual Survey of Manufacturers--Data from sample surveys taken in
intervening years of comprehensive census mentioned above.
Several key measures for four-digit manufacturing sectors are
included.

"Industry Profiles"--Annual Survey of Manufacturers--Twenty basic data
series for 527-four-digit manufacturing industries (covers
1958-1970). Good reference for summary ratios such as book
value of assets/employee. Data for this source is taken from
both the Census of Manufacturers (1958, 1965, and 1967) and
the Annual Survey of Manufacturers.

Survey of Current Business--Business indicators, commodity prices, and
alike. Very little information classified on the standard
industrial scheme. Primary use was for input/output analysis
and the April 1973 article of the composition of value added.
(Monthly Publication)

Standard Industrial Classification Manual--Description of industry
classification scheme used by all federal agencies, most
state, and many private organizations.

Growth and Labor Statistics of Manufacturing Industries--This source
includes measures of long term growth potential, relative
capital formation, average wages, and labor intensity for
411 (four-digit) manufacturing industries.

County Business Patterns--Includes employment and distribution of
establishments by employment size at the four-digit level for
most manufacturing industries.

United States Statistical Abstract--Included good summary information
and lists other sources by topic in an appendix. This source
is published annually,
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APPENDIX 4 (Continued)

Other Information Sources Utilized

- Million Dollar Directory, Dun and Bradstreet
Thomas Register

- 10K Reports

Moody's Industrial Reports

Trade Journals

Technical Publications
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APPENDIX 8

Manufacturing Industry-Employment Cut-0ff Determination

To develop a feel for average employment per industry, a random
sample of 25 industries was constructed. The sampling was handled as
follows: numbers between O and 1 represented the SIC range 1911 to 3999--
the range being studied--using essentially the equation

¥ = 1911 + RN (3999 - 1911)

]

random numbers between 0 to 1

1

~
where RN
X randomly sampled SIC code
The problem of a lack of continuity in the SIC range (viz. 1911 to 3999)

was handled by rounding'§ to the closest actual SIC code available. A
summary of the results show:

Average Employment Per SIC Industry

A1l Production

A1l Workers Workers
A1l 25 industries
sampled 57,532 44,806

Excluding 5 largest
in sampled set 14,110 10,640
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APPENDIX 9

Frequency Distribution of Service Industries

Employment Class
(in thousands)

by 1972 Employment Level

Number of Four;Digit
Service Industry Groups

Under 10

10 - 19.9
20 - 29.9
30 - 39.9
40 - 49.9
50 - 59.9
60 - 69.9
70 - 79.9
80 - 89.9
90 - 99.9
100 - 199.9
Over 200

31

11

11

11

14
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APPENDIX 10

Input Rankings of
Two 4-Digit Industries

Office, Computing Equipment:

Category
Inputs

51 Office, Computing Equipment

57 Electronic Components and Accessories
69 Wholesale and Retail Trade

80 Gross Imports of Goods and Services
73 Business Services

Components of Value Added:
Percentage of
Value Added

Employee Compensation 66.0
Indirect Business Tax 4,2
Property Type Income 29.8
Value Added (Total) n.a.

Radio, T.V. and Communications

Category
Inputs

56 Radio, T.V. and Communication Equipment

69 Wholesale and Retail Trade

73 Business Services

80 Gross Imports of Goods and Services

41 Screw Machinery Production (Bolts, Nuts, Etc.)
38 Primary Non-Ferrous Metal Manufacturers

Components of Value Added:

Percentage of
Value Added

(o]

Employee Compensation 3.
Indirect Business Taxes ' 2.
Property Type Income 4,
Value Added (Total) n.a.

oy
w W

v

Percentage of
Total Cost

34.82
32,55
4.53
4,33
3.71

Percentage of
Total OQutput

3

v N
wN o

Ut |t
—
wn

Percentage of
Total Cost

11.94
5.90
4,93
3.64
3.51
3.45

Percentage of
Total Output

39.

Ny W0
Y
N =
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APPENDIX 11

Preliminary Market Orientation of Two 4-Digit Industries®

Through the inter-industry transaction tabie, a
descriptive data set on market orientation was evolved.
Coupled with Michigan market shares in specific
industries, a feel for the potential market (viz.,
both inter-industry--final demand sectors) of the

industries studies may be gleaned.

*0n the basis of the 1962 ‘Input-Output Table.
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Category No.

APPENDIX

Office, Computing and
Accounting Machines

Wi SAIES SECTORS

€3]
51
54
56
69
71
73
(2)
(3

1

Total Inter-industry Sales

Office, Computing and
Accounting Machines

Household Appliances

Radio, TV and Communications
Equipment

Wholesale and Retail Trade

Real Estate and Rental

Business Services

Total Final Demand Sales

Personal Consumption
Expenditions,

Gross Private Capital
Formation

Net Inventory Change

Net Exports

Federal Government Purchases

State and Local Government
Purchases

Total Sales (Sector 1 and
Sector 2)

11 (Continued)

Shipments
Michigan Michigan
Dollar Percentage Percentage Market Market
Volume of Sector of Total Share Share
(M) Total Sales ACM(67) ASM(71)
1,305 100 33.25
662 50.73 16.37 .1t %
-39 2.99 0.99 6l L 60Z6¢
38 2.91 0.96 WwhG L2
47 3.6 1.19 n.a. n.a.
47 3.6 1.19 n.a. n.a.
302 23.14 7.67 n.a. n.a.
2,619 100 66.75
88 3.36 2.24 n.a. n.a.
1,615 61.66 41.16 _n.a. n.a.
41 1.57 1.01 n.a. n.a.
317 12.1 8.08 n.a. n.a.
448 17.11 11.42 n.a. n.a.
111 4,24 2.83 n.a. n.a.
3,924 n.a. 100% n.a. n.a.

See attachment for corresponding SIC industry category.

*Insignificant.
n.a.--not available.
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APPENDIX 11 (Continued)

o Shipments
: ‘Michigan Michigan
. . Dollar Percentage Percentage Market Market
Inter-industry Lt WQQH@%MﬂﬁzmﬁmnGO$Bcsaw Volume of Sector of Total Share Share
Category No. ‘catlonsnEquipment ., (M) Total Sales ACM(67) JASM(71)
_:SALES SECTORS .
56 (1) Total Inter-industry Sales 3,108 100 24.98 % %
) . .
13 Ordnancee and Accessories 281 9.04 2.25 n.a. n.a.
56 . Radio, TV and Communications '
Equipment 776 25 6.24 6 .8
57 Electronic Components and
Accessories 237 7.63 1.9 .22 *
59 Motor Vehicles and Equipment 111 3.57 0.9 39.93 36.713
60 Aircraft and Parts 633 21.331 5.33 1.137 .71
62 Scientific and Control
Instruments 221 7.11 1.77 2.67 3.02
66 Communications, except Radio - P
and TV 172 5.53 1.38 Nk, i%a .
(2) Total Final Demand Sales 9,332 100 75.02
Personal Consumption
Expenditures 2,089 22.39 16.8 n.a. n.a.
Gross Private Capital
Formation 1,924 20.62 15.5 . . n.a. n.a.
Net Inventory Change 151 1.62 1.21 n.a. n.a.
Net Exports 366 3.92 2.94 n.a. n.a.
Federal Government Purchases 4,686 50.21 37.65 n.a. n.a.
State and Local Government
Purchases : 116 1.24 0.9 n.a. n.a.
(3) Total Sales (Sector 1 and 2) $12,440 n.a. 100%

*Insignificant,
n.a.--not available,
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