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Executive Summary 1

Executive Summary

This study examines the feasibility of developing a
subcontractor database for use in industrial base
identification and planning, and of the prime contractor
decision to make or buy components from firms in the
subcontract/vendor private portion of the defense industrial
base. The project has three tasks: to identify aerospace
subcontractors, to investigate databases on privately held
firms and to examine prime contractor decisions to make or buy
components from subcontractors or vendors.

In completing the first task two alternative approaches
are possible. The first is a direct approach and involves the
identification of specific firms who either continuously or
occasionally sell raw materials, parts and components, and
subassemblies to prime contractors. The second is indirect and
involves a specification of an industrial base pyramid. At the
apex of the pyramid are the system assemblers with raw
material suppliers at the base. Components in the pyramid
represent particular industry groupings. In identifying
aerospace subcontractors the second approach is used because
this approach is more useful from a planning pérspective and

because there is no systematic record regarding the use of
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specific subcontractors by those firms holding prime contracts
with the Air Force. Acquisition planning and production base
analysis require that the specific supply activities which
naturally form the pyramid be identified with as many firms
included as possible.

The investigation of databases on privately held firms is
necessary because such firms represent a significant portion
of the American economy. The types of information required to
complete industrial base identification include product.
production and financial information. At the present time
there is no single data base which provides all three kinds of
infofmation at the micro or firm level. Product information in
terms of four digit Standard Industrial Classification (SIC)
Code is available for 8.1 million firms included in the Small
Business Administration, Office of Advocacy (SBAOA), Master
Establishment List (MEL). The information in this database
for small business firms is compatible with the information
available in the Economic Information Service (EIS) database
showing plants or establishments of SEC registered
corporations in the United States. Thus use of the MEL data
information on small business establishments and the EIS data
information on establishments of 1istéd corporations provides

access to virtually the entire industrial base of the United
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States, at the establishment level and vendor level, and
provides a means of increasing contractor/subconﬁractor/vendor
bidding lists.

The completion of the third task involved a telephone and
personal interview effort with a spectrum of companies doing
business with the Air Force. On the basis of these interviews
it was concluded that there is no single factor which
dominates the make-or-buy decision. Rather, the make-or-buy
decision is made in an environment of a number of varied and
dynamic constraints. These include facility, skill capability,
production capacity and utilization, time frames, regulatory
and financial considerations. Moreover, the make-or-buy
decision is managed, in each firm contacted, by a committee
that is gqguided by a set of standard operating procedures.
These procedures do not, however, establish (published)
priorities for the factors to be evaluated. The survey
provided no support for the hypothesis that the make-or-buy
decision is determined solely by cost considerations.

Beyond these three specific defined tasks, prdduction
base analysis is discussed as it relates to the consideration
of databases, establishments and enterprises and make-or-buy
decisions. Two points should be emphasized. First, there are

strong parallels in the conceptual framework of production
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base analysis and acquisition planning. For both production
base analysis and acquisition planning it is most useful to
take a broad, econcmy wide perspective to industrial base
considerations. Second, the demands for data are similar as
well: production base analysis and acquisition planning both
require producﬁ and production information. Both can be made
more effective if supplemented with financial information. At
the present time the same kinds of data limitations that
constrain acquisition planning also constrain production base
analysis. To this end, efforts to obtain more and better
product, production and financial information for both public
and private firms will provide dividends in a variety of

areas.
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Chapter 1

Introduction

Both the Department of Defense (DOD) and the Air Force
have become increasingly concerned with the structure and
viability of the defense industrial base, those business
firms that are or may be capable of providing required
military goods and services. This concern arises because
information regarding industry structure and viability is
needed for production base analysis or strategic planning and
for more effective acquisition. The concern extends not cnly
to the so-called first tier firms who are the prime
contractors on major weapons systems but also to second and
third tier firms who are subcontractors and to vendors who
provide follow up supplies, services and raw materials. In
examining the defense industrial base there is no difficulty
in identifying prime contractors or in obtaining financial
and production information on them for they tend to be large
public corporations registered with the Securities and
Exchange Commission (SEC). The problem in assessing the
defense industrial base arises in the second, third, and
fourth tiers. These latter firms tend to be smaller and many

are privately held corporations, partnerships, and sole
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proprietorships. Consequently, public production and
financial information may not be available for them,
preventing the type of industrial base planning and
acquisition envisioned by DOD and the Air Force.

As for the specific concerns of this study, the overall
purpose is clearly identified in the Scope Statement of the
contract:

This study examines the feasibility of developing

a subcontractor data base for use in industrial

base identification and planning, and of the

primary contractor decision to make or buy

components from firms in the

subcontractor/vendor/contractor private portion

of the defense industrial base.

The Scope Statement continues by identifying the three major
tasks which are to be accomplished: (i) identifying aerospace
subcontractors, (ii) investigating databases on privately
held firms, and (iii) examining the prime contractors'
decision to make or buy components from subcontractors and
vendors. With respect to the organization of this final
report, Chapter 2 is concerned with the first task (also
identified as Task 4.1 in the Statement of Work). Chapters 3
and 4 report on the second task (also identified as Task 4.2
in the Statement of Work) while Chapter 5 discusses the third
task (also identified as Task 4.3 in the Statement of Work).

Chapter 6 is an effort to relate the work undertaken in

completing these tasks to production base analysis. The final
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chapter offers a summary and conclusions. The remainder of
this introductory chapter attempts to provide further
background on the kinds of information needed ﬁor industrial
base planning and acquisition, the availability of such
information, and an overview of the importance of this study.

The Need for Information

Planning can be defined as the selection and relation of
facts regarding the formulation of proposed activities in
order to achieve a given goal. One goal of DOD and the Air
Force is the effective use of acquisition dollars, securing
the‘timely delivery of quality items at the lowest possible
cost. Achiévement of this goal requires, in part, financial
information on suppliers. The DOD is unlikely to secure what
it desires from a firm on the verge of financial collapse.

Another goal or concern of the DOD and the Air Force is
the availability of surge capacity in the industrial base:
can American industry respond quickly and effectively to a
sudden and unexpected demand for military materials? 1In this
instance planning requires information regarding production
1S well as financial conditions.

With these two goals in mind, the types of information
necessary for the completion of effective planning activities

and effective acquisition can be specified. The first type
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of information is product information, information indicating
which firms are currently producing particular products as
well as which firms, although currently not producing the
products, are capable of producing them. The goal is to
obtain bids from the largest possible number of firms.
Bidding competition can serve as a mechanism for assuring low
cost and high quality. Product information is necessary,
therefore, for it is a requirement in preparing an
appropriate bidding list. But product information is also
necessary for strategic planning; indeed, it is the first
step in determining what the capacity of American industry is
as it relates to the manufacture of particular products.

Two major alternative forms of product information are
available. One alternative relies on Standard Industrial
Classification (SIC) coding; that is, an SIC code will
indicate the major industrial classification of a firm -- for
example, whether it is a producer of electrical machinery or
apparel. The problem with this type of product
determination is that it may be too aggregative even at the
four digit level. For example, the Air Force might be
interested in securing bids on electrically heated
windshields from all firms currently producing or capable of

producing these items. A search of firms using the SIC
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classification will not provide information at this detailed
a level.

The alternative to SIC product identification can be
called self-identification where the firm itself describes in
its own words the various products that it makes. An example
of such an approach is the Small Business Administration's
Procurement Automated Source System (PASS). 1In a
questionnaire (SBA Form 1167) which is completed by the
company, the firm is asked to "list products andmservices
offered and special capabilities". The firm is also asked to
do this within a limit of 32 words. A search through the
PASS system is accomplished on the basis of key words. Thus
a firm which produced electrically heated windshields but
only used the word "windshield" in the product identification
would not be included in a bidding list that used the key
words "electrically heated windshield”. 1In short the self
description approach may lack appropriate precision.

There is a middle ground between the extremes of SIC
coding and self description. An example of this is the product
listings developed by trade directories such as the World
Aviation Directory. The basic approach involves
quegtionnaires and relies on self description. Repeated

issues of the Directory will be suggestive of appropriate
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classifications and standardization is likely to occur over
time. 1In this instance a bidding list can be obtained
directly from the publication itself and at the appropriate
level of product detail. The problem here is that a firm may
not find it useful to have itself listed in a trade
directory.

The second type of information, useful for acquisition
and strategic planning is production information. Here the
concern is with the firms' capacity to produce the product,
the size and age of its plant, the number of its employees,
even its recent production history. With this kind of
information, estimates of the firms' ability to produce
particular items at particular rates can be made. Production
information can be used to establish production structureé
‘with capacity and capacity utilization indicated for firms at
each tier level. Production delays at one tier level may be
due to full capacity utilization at that tier level or at a
lower tier level. These kinds of relationships are generated
using production information and form the basis for

The third and final category of information is financial.
It would include, as a minim'm, income statement and balance

sheet information. The financial information is useful for
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strategic planning because it provides an additional
dimension to size and effectiveness considerations as indicated
by the firm's economic viability. This viability in a free
enterprise market economy is determined and reflected by its
financial health. From the perspective of a bidding list, it
might be useful to distinguish financially healthy firms.
And, thg actual terms of an acquisition contract may be
affected by information which a contract officer has
regarding the firm's current financial situation.

Clearly, strategic planning and acquisition require the
three different types of information. The quality of
analysis and decision making is dependent partly on the
quantity and quality of information regarding the firms, and
partly on the relations between firms: which companies
supply which firms with which products? These inter-firm
relations are not a normal part of any conventional data set.

To summarize the discussion to this point, strategic or
industrial base planning, production base anaiysis, and
acquisition procedures, if they are to be accomplished
effectively, require: product, production, and financial
information. 1In addition it would be useful if information

regarding inter—-firm relations were available.
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Obtaining Necessary Information

There are a number of procedures that have been
used in order to obtain product information. Reference can
be made to SIC coding, various self-description systems, and
trade directories. At this point, it is only necessary to
indicate that most data sets will have some sort of product
information. Using these data sets, it is possible to
identify firms which produce specific products. If the
objective is to increase a bidding list, a number of data.
sources could be employed that extend across the range of
business organization forms (corporations, partnerships, and
sole proprietorships), the range of business ownership
(public and privately held corporations), and the range of
business sizes (large and small firms). it is to a firm's
advantage to make known the products it produces, for the
more widely available this information the greater the number
of potential customers. It is not difficult to obtain product
information, but the completeness, accuracy and reliability
of such information is subject to question.

If product information is relatively easy to obtain,
production information is obtained only with difficulty. One
reason for this difficulty is the lack of any systematic,
legally imposed reporting requirements. Although firms may

be required to repcrt numbers of smployees, there are no
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similar requirements regarding plant size, plant age, normal
production capacity, maximum production capacity, etc. And
unlike the incentives to the firm to make product information
widely available, a firm has an incentive to make production
information public only if such information is favorable.

For example, a firm may be reluctant to reveal a very small
or a very old plant or that it is currently operating well
below normal production capacity.

As for financial information, there appears to be a
dichotomy. First, there are publicly held corporations who
are required to register with the SEC and to file income
statement and balance sheet information. For these firms
then there is a wealth of available financial information.
Indeed, a number of financial information companies such as
Standard and Poor's and Disclosure Inc. are licensed by the
SEC and have prepared computer readable data sets which
contain this financial information. There is an additional
advantage with these data in that there is a consistency
between firms because the financial statements are prepared
according to normal accounting standards. This is not to say
that no financial information is available for businesses that
are not registered with the SEC. There is

a reason which encourages such firms to make financial
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information available. The incentive in this instance is to
obtain a credit rating from credit rating firms such as Dun
& Bradstreet. But not all non-SEC registered firms will find
it necessary to obtain such credit ratings.

At this point it is appropriate to narrow the focus of
the discussion to the defense industry. Any firm that
contracts directly with the DOD is identified in DD Form 350
as a prime contractor. A prime contractor in this context
may be the supplier of a major weapon system, or may have
been a subcontractor/vendor on the major weapon system
(supplying parts, components and/or subassemblies to the
prime contractor) who now is supplying DOD directly with
follow on parts for repair and maintenance of the system.
Consider General Dynamics, the prime contractor of a major
" weapons system. General Dynamics may rely on a large number
of other firms for assistance in completing its prqject.

From the standpoint of strategic planning (and follow on
acquisition) it would be essential for DOD to know all of the
firms, all of the subcontractors/vendors, utilized by General

Dynamics. But DOD does not require and is not provided with
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such information; rather prime contractors are only required
to identify major/critical components at the time the
contract is signed. Thus, General Dynamics on receiving a
prime contract for an airframe system might identify the
Pratt and Whitney engine division of United Technologies
Corporation as a major/critical subcontractor but would not
identify firms that might supply transducers, gyros, cables,
fasteners or fuel line tubing to itself or to Pratt and
Whitney.

Col. B.E. Voorhis, USAF, Director of Subcontractor
Management Section at the Air Force Contract Management
Division, AFCMD/OD(SM), was interviewed and stated that
major/critical subcontractors are designated as a function of
the critical nature of the components (products, components
and/or subassemblies) made for a weapons system. Thus, the
critical nature of a component may be evaluated on the basis
of: 1) its contribution to the performance of the system, 2)
its impact on the delivery schedule of the system, or 3) or
its impact on the cost scheduling of the system. The decision
on the major/critical nature of the component is made by the
Air Force Systems Program Office (SPO) in coordination with

the prime contractor. The components judged to be critical
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constitute the list of the subcontractors who are then
monitored for contract compliance by t¢he SPO and the prime
contractor. This, then, forms the basis for the list of
major/critical subcontracts, listed by contractor. The list
is dynamic, based on the changing nature of the components
from one weapons system to another, and for a given weapons
system over time.

It would appear then that there is no problem in
identifying DOD prime contractors which can be done from DD
Form 350. To the extent that these prime contractors are
SEC registered corporations who have a credit rating from
one of the credit rating agencies, financial information
would be readily available. Product data would also not be
difficult to obtain. However, production information and the
dependency of the firm on subcontractors/vendors would be
very difficult to obtain, especially the latter. In other
words some assessment of first tier firms in the defense
industrial base is possible. The assessment of second,
third, and fourth tier firms is much more difficult. But
even if all subcontractors/vendors were known, production data
would still be difficult to obtain.

An Overview
In an era of rapidly increasing defense expenditures and

general economic distress, questions regarding the viability
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of the defense industrial base are to be expected. The
situation regarding prime contractors is of the utmost
importance but it is a situation which can be evaluated in
one form or another because product, production qnd financial
information is available.

The dependency of prime contractors on
subcontractors/vendors is equally important. An evaluation of
these lower tiers of the industrial base is very difficult
because of the lack of subcontractor/vendor identification
and the high probability that even if subcontractors/vendors
were identified, it would be very difficult to compile
extensive product, production, and financial iﬁformatjon on
them.

The purpose of this study is to examine the issue of
subcontractors/vendors and subcontracting. The first concern
is the identification of subcontractors/vendors. The second
concern is the availability of information on subcontractors.
The following analysis separates these two questions. The
identification of subcontractors/vendors is approached
indirectly through a consideration of the defense industrial
base. As for data availability, the approach is to survey a
variety of data sources, examining each to determine which
single source or combination of sources would provide

product, production, and financial information on the largest
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and most diverse possible set of business firms. The third
concern involves the factors that determine the extent to
which prime contractors rely on defense
subcontractors/vendors, factors which influence the "make or
buy" decision. In this instance the approach was to directly
ask the prime contractors the reasons why they rely on
subcontractors/vendors to the extent that they do.

‘A number of defense analysts have argued that the most
important problems in the defense industrial base reside in
the second, third and fourth tiers, with
subcontractors/vendors. This study will not assess the
validity of this argument., Rather the objective is to
establish whether the argument can be resolved empirically:;
that is, whether firms acting as subcontractors/vendors can
be identified, whether the necessary data are available, and
what the factors are that determine subcontractor/vendor

dependency.
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Chapter 2
The United States Defense Industrial Base:
Structure, Definitions and Data

This chapter is divided into four parts. The first part
attempts to describe the industrial base supporting the
production of major weapons systems, This is initially
accomplished by reference to a general structure and then by
reference to a firm specific structure for production of Air
Force weapons systems. The second part of the chapter
examines various sets of definitions which deal with
information regarding business units and the specific
elements within the business units. The third part examines
data sources on SEC registered business units while the
fourth and final section reviews data sources on these
business units which are not registered with the SEC.

Industrial Structure
Given that one charge of this contract is to indicate a

method of increasing the contractor/subcontractor/vendor
bidding 1list, it is useful to consider the overall industrial
structure necessary for the completion of majer weapons
systems, Figure 2,1 depicts such a structure. Firms supplying
raw materials represent the base of the industrial pyramid

while system assemblers represent the top.
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Figure 2.1

Industrial Structure for Major Weapons Systems
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The first step in acquisition planning is to identify
the particular weapons systems, the subsystems, the
components and parts, and the raw materials that will be
needed to complete the system.1 The second step is to
identify the firms that currently produce or have the
capacity to produce the completed system, subsystems,
components and parts, and raw materials. In effect the
second step is to fill in as completely as possible each of
the boxes as shown in Figure 2.2. Thus, Figure 2.2 attempts

to make Figure 2.1 more meaningful. This étep obviously

requires product data. The third step requires production
the link to production base analysis. Acquisition planning
would move beyond the third step and involve an analysis of
the financial information on the identified firms. This would
constitute the fourth step.

To underscore the potential magnitude of these efforts
consider the B-1 Bomber, certainly a major aerospace weapons
system. The B-~1 Bomber has a single and easily identified
prime contractor or first tier supplier: Rockwell
International Inc.

1 pan z. Sokol, AERONAUTICAL SYSTEMS DIVISION: Preliminary
Aircraft Sector Analysis, Sept. 10, 1982, Prepared

by Manufacturing Directorate, Aeronautical Systems Division.
This study was most useful.
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Figure 2.2
Firm Specific Industrial Structure for Major Weapons Systems
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But the complete subcontractor/vendor structure, the second,
third, and fourth tiers, is complex and not easily
identified. As stated earlier, DOD policy only requires that
the major/critical components be identified in any given
prime contract. The complexity of the industrial structure
and the gap in information created by the fact that only
major/critical products are identifiable, is reflected by the
estimates regarding the number of subcontracts (not the
number of subcontractors) involved in the B-1 Bomber. Best
estimates place the number in the vicinity of 30,000.

If this description of the industrial base is accurate
and if the assumption regarding the hagnitude of
subcontractor/vendor involvement is correct, then any attempt
to deal with the contractor/subcontractor/vendor bidding list
must involve the entire industrial base of the United States.
Work presently being done on production base analysis by the
three Armed Services and the Institute for Defense Analysis
indicates that interrelationships and interdependencies are
far reaching and in fact extend throughout the economy. Thus
in order to deal appropriately with the subject at hand,
increasing the contractor/subcontractor/vendor bidding list,
it is necessary to focus upon the entire industrial base.

Any narrower focus (for instance, excluding raw material
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suppliers) is likely to result in the comission of significant

numbers of important firms.

Definition of Terms

There is a set of terms used in the business and
computing areas that have, simultaneously, similar yet unique
meanings. These terms are data. data set, data source and
database. The first term simply means that there is
information of some kind available about a topic, in this
instance, business units. The term data set refines the
term "data" and indicates that a unique set or specific
grouping of data is available on some aspect of a subject.,
Data might refer to information available about some topic,
or simply information. Data set would refine this by
establishing a specific context about some aspect of the
information. Data would be anything known about the group
of business firms while a data set might be the bankruptcy
information about those firms.

Data source indicates that data concerning businesses are
available either from a unit that generates the data or from
a unit that distributes the data. For instance the
SEC directs that certain business units provide it with

financial information regarding operations, information which
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becomes part of the public domain. This information is then
distributed under license by either Standard and Poor's or
Disclosure Inc. These latter two firms would be the data
sources for this firm specific financial information.

Database is the fourth term and normally refers to a
data set or several data sets integrated together using a
computer program. These computer programs are referred to as
information management systems (IMS) or a data base management
gsystems (DBMS). A database (IMS or DBMS), of whiqh there are
several different types (generally available), is a computer
program that allows the researcher to organize the data
according to different keys or classes and is able to produce
items from the entire database according to particular keys
or classes. For instance, if the data file on bankruptcies
maintained by Standard and Poor's were incorporated into a
database framework, it would be possible for the researcher
to command the computer to print out all bankruptcy
proceedings in Texas (first key) in Standard Industrial
Classification (SIC) code 3559 (second key), under subchapter
"n" of the bankrupfcy laws (third key) where the companies
involved had more than 450 employees (fourth key).

In the following discussion the reference is either to a

data source or to a data set that contains information
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appropriate to a particular aspect of the business community.

A second set of definitions that must also be kept in
mind while dealing with the business community consists of
three terms: establishment, enterprise and taxpaying unit.
These definitions are used by both the Commerce Department in
its references to business and by the Small Business
Administration when discussing small business.

An establishment is the smallest unit in which business
activity is conducted and on which statistical information is
collected (Small Business Administration, The Regulatory
Flexibility Act, October 1982). The establishment concept
makes no reference tc either ownership or taxpaying status.
Furthermore, establishments may be branches of larger firms
and may differ from separately owned and operated businesses
that are similar in purchasing power, advertising coverage,
management and control systems, technical resources, and
access to capital and credit. Most small businesses are
establishments,

Enterprise refers to all establishments of a "parent"”
company. For instance an enterprise can own subsidiaries,
branches and unrelated establishments. In most instances, it
is necessary to use the enterprise concept to study the

characteristics of small firms since the ownership issue is
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Table 2.1
Business Organization in 1980
Légal forms of Ownership
16,568,077 Business Units
75.48% Proprietorship
16.26% Corporations
8.23% Partnerships

Source: U,S., Department of Treasury, Internal Revenue

Service, STATISTICS OF INCOME REPORTS, 1980

o
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The major source of financial information concerning
registered corporations arises from reporting requirements
imposed by the SEC. The listed corporations are required to
issue annual (10-K) and quarterly (10-Q) reports and other
periodic financial statements. The annual reports normally
must be audited. The data required includes the firm's income
statement and balance sheet.

The SEC permits financial information corporations, such
as Standard and Poor's, and Disclosure Inc., to collect and
compile the information and to provide the information for
public use in various forms from computer database
information to microfiche. The fees that these financial
information firms are allowed to charge are generally
regulated by the SEC,

The financial information firms find it necessary to
divide the financial data into several categories that
parallel the structure of corporations. Both Disclosure Inc.
and Standard and Poor's: Compustat II, for example, provide
corporate financial information including complete income
statement and balance sheet with additional information on
subsidiaries, ownership and products. Both Standard and
Poor's and Disclosure Inc. provide annual and quarterly

information on the corporate entities that may be considered
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as the consolidated corporation as well as the corporate
segments.,

A corporation may have a number of subsicdiaries, that may
be separate SEC registered corporations and mav, therefore,
represent a very complex business organization. Figure 2.3
presents the subsidiary or corporate structure of Teledyne
Inc. and is indicative of this complexity. This information
was provided by Disclosure Inc. Their database, as well as
the Standard and Poor's, COMPUSTAT II database includes the
redistered subsidiaries. But the financial information may
be organized in another way, broken by SIC code. For
instance, the segment file provided by Standard and Poor's
Compustat: Business Informetion File divides Teledyne into
the five business segments as shown in Table Z.2. One of the
major business segments of Teledyne Inc. is the financial
segment that includes insurance and other operations.

Finally, a corporation may be divided into the
establishments where the actual work of the corporation is
carried out. An example of such establishment data for a
plant of the Teledyne Corporation is shown in Figure 2.4.

Appendix 1 shows the complete establishment structure of
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Teledyne (there are 217 establishments each with limited
information). This information is available from the Economic
Information Systems (EIS) division of Control Data
Corporation. However, the information available at the
establishment level is very limited: financial information is
limited to sales and share of the market, product information
to SIC industry code and industry name, and production
information to employment size class. The point is that
employment, payroll and sometimes sales data are available at
the establishment level. Generally financial data are
available only at the enterprise level.

With reference to the definitions established

previously, and in terms of Figure 2.3
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Figure 2.3

Structure of Teledyne Inc.



Figure 1.3

Structure of Teledyne Inc. TELEDYNE
(an Example of Corporate Complexity) INC
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Table 2.2
The Segment Structure of Teledyne Inc.
COMPANY CUSIP ¢

TELEDYNE INCORPORATED 879335

1. Industrial Products and Services

2. Aviation and Electronics

3. Specialty Metals

4. Consumer Products and Services

5. Insurance and Finance

Teledyne Incorporated is divided into the 5 segments, as
noted. The plant structure of Teledyne is indicated

iﬁ Appendix A, as developed by the EIS database.

-
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Figure 2.4
Establishment Information

Example: Teledyne Inc.

Accegsion Branch Branch Branch
Number State County Zip
(BS) (cn) (BZ)

Branch
Name
(BN) > Teledyne Water P\k

1730 E Prospec Industry
Branch Fort Collins, Co 80421 Name
Ci.tyf___,/ﬁCounty: PN)
(BC) Phone: 303-484-1352

&=

SIC 3079 Miscellaneous Plastics Producte Share of
Ende/ Sales Mil S Industry %: (-_______%__?arket
(eC) Empl t: 25 SM)
Sales Hdqtrs: Teledyne Inc. 06144 Employment
(mil $§) 1901 Ave.of Stars Size Class
(sp) Los Angele CA 900 (EX)

Hdqtrs Hdqtrs Hdqtre Hdqtrs Hdqtrs
City State Zip Name Code
(HC) (HS) (uz) (HN) (HX)
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Teledyne Inc. would be an enterprise and the Teledyne
Waterpik Co. would be an establishment. The data source for
the establishments of any of registered corporations would be
EIS Inc. or Dun & Bradstreet. The EIS database contains only
establishments with more than twenty employees or more. This
could also be considered a data set as would the Standard and
Poor's and Disclosure Industrial File that contains the
balance sheet and income statement information on SEC
registered corporations and corporate segments.

There is another information source for corporations
that is maintained by Disclosure Inc. This is called the
SOURCE file and contains prcduct information. The file is
queried by requesting companies that produce certain kinds of
products. For instance, the user may ask for preoducts by
military specification number and the database will produce
all of the companies authorized to produce or distribute the
given product as shown on Table 2.3. In addition to Military
specifications, one may query the database using Federal
specifications, Procurement specifications, SAE
specifications, Metric standards NAS standards or AN-MS
standards. The standards are defined in The Identified
Sources of Supply, National Standards Associaticn, 1982

(Disclosure Inc.).
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Table 2.3
DISCLOSURE INC. SOURCE File page 2
Example: Search on Military Specification Number2
Partial Listing
013312 Mil-c-11693/7a(l) card no: 14 Capacitors, feed through, radio

interference reduction, dc (hermetically sealed in metal cases)
established and non-established reliability styles cz23,cz24, czr23 and

czr24
DOD (Department of Defense)
5910 (capacitors)
1978 Janll
Qualified products list

ASI ELECTRONICS, INC.({D)

ABACUS ELECTRONICS CO., INC., (D)

ACACIA SALES, INC. (D)

ACRO ELECTRONIC DISTRIBUTORS (D)

ADIRONDACK RADIO SUPPLY (D)

AEROFLITE ENTERPRISES, INC., (D)

AKRON ELECTRONICS SUPPLY (D)

WILLIAM B, ALLEN SUPPLY CO, (D)

ALMO INDUSTRIAL ELECTRONICS, INC. (D)

ANCAR ELECTRONICS SUPPLY, INC, (D)

ARROW ELECTRONICS, INC. (D)

BELL INDUSTRIES (D)

BONO ELECTRONICS (D)

BRILL ELECTRONICES (D) CAM/RPC (D)

CENTENNIAL ELECTRONIC, INC. (D)

CETEC-MOLTRONICS (D)

CLASSIC COMPONENTS SUPPLY, INC.(D)

CORNELL-DUBILIER ELECTRONICE -~ FEDERAL PACIFIC ELECTRIC CO. (M)

DEECO, INC. (D)

DENVER/WINTRONICS (D)

DIXIE ELECTRONICS, INC. (D)

DOUGLAS ELECTRONICS CO. (D)

ELECTRO ENTERPRISES, INC. (D)

ELECTRONIC DISTRIBUTORS, INC. (D)

ELECTRONIC EQUIPMENT CO., INC. (D)

ELECTRONIC SUPPLY GCF ANDERSON (D)

ELECTRONIC SUPPLY OF RIVERSIDE (D)

FEDERATED PURCHASER, INC. (D)

FORT WAYNE ELECTRONICS (D)
eeoT WAYNE ELECTRONICS (D) (D) (D)} AL PACIFIC ELECTRIC
partial 1listing onlyD) (D) (D) AL PACIFIC ELECTRIC
D = Distributer M = ManufacturerFIC ELECTRIC
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Data Sources on Non-SEC Registered Business Units

There are several data sources that include the group
of businesses that are not registered with the SEC and may be
termed private: that is, proprietorships, partnerships and
privately held corporations. One of these is available from
the Dun & Bradstreet Corporation that collects information on
businéss units as part of a credit rating process,

Therefore, Dun & Bradstreet will not have information on all
business units, only on those business units that require a
credit rating. All of the information in these files is
proprietary; the information is available from Dhn &
Bradstreet on a fee basis,

There are a series of differing files (data sets)
available from the Dun & Bradstreet efforts and these will be
discussed in turn. All of the various categories of files
stem from the same basic effort. The reference should the
reader desire an overview of this data source is DUN'S CENSUS
OF AMERICAN BUSINESS, (Dun's Marketing Service, 3 Century
Drive, Parsippany, New Jersey, 07054.)

The basic file, containing the largest number of
establishments but with the smallest amount of information on
each unit is the Dun & Bradstreet "Dun's Market Identifier"

(DMI) file. The file contains information on approximately
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4,7 million egtablishments. Information available on each

establishment includes:

1.

9.

10.
11.

Dun's number, a Dun & Bradstreet identification 21
number ;

Business name and street address;

Principal officer of business and title;

Annual sales volume;

SIC code - four digit level primary and up to five
secondary codes;

Parent firm and Dun's number for parent firm;
Manufacturing indicator;

Status indicator to denote if this establishment is a
headquarters, subsidiary, branch or independent
establishment;

Year in which business was started;

Geographic location; and,

Area code and phone number.

This information is generally compatible with the

information available on establishments of registered

corporations provided by EIS as shown in Figure 2.4. The DMI

file is available for the years 1976 through 1982.

A second data source provides information that is

somewhat compatible with the Dun and Bradstreet DMI file is

the Market Data Retrieval Inc. (MDR) File or yellow pages
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listings. The information available in the MDR file is as

- follows:

1. Sequence number within each state;

2. Business name and address;

3. Geographic location: city name, state and Standard

Metropolitan Statistical Area (SMSA);

4, SiC four digit industry code;

5. Area code and phone number;

6. Type of business;

7. Population code for city location/size;

For sources oﬁher than the DMI file and the MDR files,
the IRS maintains a Business Master File of all
proprietorships which includes substantial financial
information of each proprietorship. This file is not
available for public use. A statistical sample is extracted
from this population, where information on each sampled unit
includes sales and coﬁplete profit and loss information. This
sample is available as the Statistics for Income on
Proprietorships. None of the IRS information on
proprietorships is available as micro data.

The IRS also maintains information on partnerships.

The information is taken from IRS Form 1065 or IRS Form 1040,

and includes 1.2 million units as of 1977. Information
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includes sales, receipts and complete profit and loss
statement items, for every other year. The IRS also
maintains a file on corporations comparable to that for the
proprietorships in the U.S. In addition, the files include a
corporate balance sheet.

In comparing the data available from Dun & Bradstreet's
DMI file and the Market Data Retrieval file with that from
the IRS, a distinction between macro and micro data must be
drawn. Macro data refers to information that is available
only for groups of firms (usually a.minimum of three) and is
characteristic of the data available from the IRS. The
information is presented in this way to maintain the
confidentiality of income tax information. Micro data on
the other hand is firm specific information. But because
accuracy is not required by law it may be somewhat
inaccurate., The DMI file and MDR file information represent
micro data.

The IRS also maintains a sample of about 250,000 tax
returns of corporations. This is referred to as the Source
Book for Corporations (IRSCSB) and includes complete balance
sheet information. It excludes all self-employed proprietors
and government operations. Data are available with a three

year lag, with 1980 data now available. It is partially
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comparable with the information in the Dun & Bradstreet
Financial Statistics File, a subset of the DMI file. While
the asset items are comparable between the two data sources,
the reporting units are not necessarily comparable. The Dun
& Bradstreet Financial file stresses balance sheet items,
particularly liabilities that might be important in credit
raéings. The IRS stresses the expenses involved in
production. The Dun & Bradstreet file has no information on
depreciation and taxes.

It should be noted that efforts have been made to use
the Dun & Bradstreet Financial Statistics File (FINSTAT) for
analysis purposes, particularly in regard to small business
firms. One such effort involved the University of Texas
Center for Constructive Capitalism. An initial concern
involved the extent to which the firms contained in the
FINSTAT file represented an appropriate cross section of
American business. A sécond concern involved the accuracy and
reliability of the data in the FINSTAT file. Sufficient
problems were encountered that the Ceﬂter discontinued its
attempts to use FINSTAT in analytical studies of small
business. SBAOA is still working with the FINSTAT data.

The Bureau of Census issues annually a report entitled

COUNTY BUSINESS PATTERNS, for approximately 4.4 million
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establishments, exciuding railroads. The variables include
employment and payrolls with a 3 digit SIC code available.
The information is for unincorporated and incorporated
establishments with employees. The major identifier is the
Employment Identification Number (EIN). These data are based
on tax reports to the IRS and Social Security Administration,
Form 941. The primary comparative micro data source is the
Dun & Bradstreet DMI file.

The Unemployment Insurance System (U.I.) collects
statistics on employment and payrolls for businesses
excluding farmers and railroad workers who are covered by the
Railroad Retirement Board. It is basically a non-agricultural
and non-government statistical collection. It covers the
period 1940 to date. The primary comparative data sources are
the Dun & Bradstreet DMI file and the COUNTY BUSINESS
PATTERNS.

The U.S. Department of Commerce maintains publication
entitled ENTERPRISE STATISTICS. It is issued every 5 years.
As of 1977 it included 5.6 million enterprises. The
information includes employment, payroll, sales, value added
in manufacturing, new capital expenditures in manufacturing
and inventory. It also includes corporations, proprietorships

and partnerships. A number of industries are excluded,
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however, transportation, communication, utilities, finance,
insurance and real estate. Again this is a macro-data source
and the information is released only for minimum groups of
enterprises, as are the IRS Qata.

The Equal Opportunity Employment Commission maintains a
file on enterprises or establishments with more than 100
employees. This covered 168,000 companies in 19279. The
information included employment by major l-digit SIC code.
Single and multiple company units were shown separately. It
excluded farms, government units, and self-employed. The
companies coveréd were all corporations. This, according to
the Small Business Administration, Office of Advocacy was the
only source of occupational data on small business available
to the SBA. No alphabetic identification of individual
company units was possible. As used in this sense,
apparently the terms enterprise, company and corporation are
synonymous.

Still another potential source of information is a one
percent sample of social security numbers, representing one
million workers maintained by the Social Security
Administration. The data included age, race, sex, industry
and quarterly wage approximations. It covers the

period 1957 to date. A self-employment file from the IRS
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schedule SE is also maintained,

The final data source would be the GNP Share by Small
Businesses which is developed and maintained by the Joel
Popkin Company. This work is a breakout of GNP accounts by
business size. It isg based on payroll and sales data
ENTERPRISE STATISTICS by the Bureau of Census and STATISTICS
OF INCOME developed by the IRS. It is for the period 1963 -
1976 and matches the information from the Bureau of Economic
Analysis, National Income Accounting definitions. Major
Components are worker compensation, net interest, profits,
capital consumption allowance and indirect business taxes.
Estimates are for corpany units with 500 or fewer employees.

To conclude this chapter it is usefyl to provide a
brief summary of the various data sources discussed, This
Summary is presented in Tab]le 2.4 with the various sources

being divided into micro and macro data categories,
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Table 2.4

SQURCE ESTABLISHMENTS VARIABLES INDUSTRY DATA TYPE
AVAILABLE
YEARS

[. Micro Data: 4.7 firm**, sales 4-digit SIC 1976-0n*** Establishments
Dun & Bradstreet employment
Dun's Market Information (DMI) file
fMarket Data Retrieval 9.0 firm 4-digit SIC 1976-on Establishments
Economic Information Service -——- firms, sales, emply. {4-digit SIC Current Listed Corporation Establishments
Standard & Poors Compustat II - firm, balance sheet 4-digit SIC 1960-Current Listed Corporation & Subsidiaries

income statement
Standard & Poors Business File --- firm, balance sheet |4-digit SIC  |1977-Current Segments of Listed Corporations

income statement
Disclosure Inc. --- firm, balance sheet 4—diéit SIE_ Curreéz S Listed Corporations & Subsidiaries

income statement
Disclosure Inc. Source --- Product Product Current Corporation or Establishment

specification Supplying Product
SBA 80,000 Product Keyword Current Establishment
I1. Macro Data:
Bureau of Census County Business Patterns 4.4 Employment, Payroll 3-digit SIC 1954-Present Establishment
Unemployment 1ns, oureau of Labor Stat. --- tmployjpent, Payroll Industry 1969-1979 Reporting Unit
US Dept of Commerce, Enterprise Stat. 5.6 Employment, Payroll 4-digit SIC 1958-1977 Enterprise
Some_Other .
qual Employment Opportunity Commission .16 Employment 4-digit SIC 1974-1980 Establishments
100 or near Exepl (168,000)
Social Security Adm - 1% Sample 1.0 Firm 4-digit SIC 1960-1975 Reporting_Units, Enterprise or Est.
Social Security Adm. Self-Employed --- Wages 4-digit SIC 1960-1975 Reporting Unit
1% Sample
IRS: Statistics of Income: Proprietorship 11.3 Sales, Rec, Profit 4-digit SIC 1948-1977 Legal Ownership, & Propeitorship
IRS: Statistics of Income: Corporation 2.2 Sales, Rec, Profit 4-digit SIC 1948-1977 Legal Ownership, Unit Corporation
[IRS: Statistics of Income: Partnership 1.2 Sales, Rec, Profit 4-digit SIC 1948-1977 Legal Ownership & Partnership
IRS: Sample of Corporations (250,00) Sales, Balance Sheet i-djgit SIC 1948-1977 Corporations
Joel Popkin: Small Business, Share of GNP --- GNP Excludes 1963-1976 Component
Agriculture

kA

with the post-1976 period.

3 State of Small Business, 1982: pps 259-260
A Firm data: data identifying the firm, address, offices, phone number, branch, headquarters, establishment and product line

Dun and Bradstreet were significantly expanding their establishment coverage by I1976.

There are serious problems in comparing the pre-1976




page 3-1
Chapter 3

The Small Business Community: Industry Databases
Introduction

The congressional mandate expressed in Public Laws 96-302
and 96-354, instructs the Office of Advocacy of the Small
Business Administration (SBAOA) to develop a database to be
used for historical description and for policy analysis.
Public Law 96-354 amended Title 5 of the United States Code,
to improve federal regulation, by creating procedures to
analyze the availability of more flexible regulatory
approaches for small businesses. It should be noted that in
fact both of these public laws had the goal of promoting
economic growth in the small business component of the
American industrial base. .

It is clear that the databases developed by the SBAOA are
the only databases presently available that would be uniquely
suitable for increasing contractor/vendor/subcontractor
bidding lists if such lists are to include the broadest
possible cross section of American business firms. As a
congequence, this chapter will focus on the two databases

maintained by the SBAOA. The SBAOA database work involves the
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purchase of Dun & Bradstreet data and Market Data Retrieval
Inc. data as the basis for its work. There is considerable
modification of the purchased data to create a valid and
workable database, Release and use of these data are limited
because of the SBAOA contractual agreement with Dun &

Bradstreet.

Nature of the Small Business Community

When dealing with the small business community it must be
recognized that the community is defined in various ways. For
instance, one way of defining the small business community is
to argue that it constitutes all of American business and
industry that is not included in the corporate units or
subsidiaries or establishments of SEC registered corporations.
From the perspective of this study such a definition seems
inappropriate as it confuses an ownership characteristic with
what is essentially a size characteristic,

But even using a size dimension, alternative definitions
are still possible. Section 1-701 of the Defense Acquisition
Regulations containg 12 pages of quantitative definitions of
small business. Overall there seenm to be four characteristics:
first, owner managed; gecond, limited dollar volume of sales
or assets or limited volume of employment; third, financial

control by the owner of the establishment; and fourth,
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localized operations. The kinds of limits normally found for
the second characteristic noted are: under 500 employees in
manufacturing and research and development and under 100
employees in-all other operations per establishment, average
annual receipts ( over the past three fiscal years) of
$12,000{000 for general construction or average annual
receipts of under $2,000,000 in service related activities.

The definition which is used in this study is that
provided, for research purposes, in the STATE_OF SMALL
BUSINESS: A Report of the President, 1983 (page 28): "Small

Business is defined as a business having fewer than 500

employees."

The State of Small Business(p.34) defines three types of
establishments that are enterprises: ~

1. small - establishments with fewer than 100 employees
owned by firms with fewer than 100 employees.

2, apparent small - establishments with fewer than 100
employees owned by firms with more than 100
employees.

3. large - establishments with more than 100 employees
owned by firms with more than 1C0 employees.
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Importance of Small Business Units

Before moving to a direct discussion of the two databases
maintained by the SBAOA, it is useful to indicate the general
environment of the world of small businesses. One aspect is
shown in Table 3.1 that indicates the number of
establishments and employees. Data are presented for all
industry and two individual industries, manufacturing and
services,

This table indicates that approximately 80 percent
of all establishments can be classified as émall and about
one-third of total employment is within such establishments.
Small establishments in manufacturing are relatively less
important: approximately 60 percent of manufacturing
establishments are classified as small and account for 16
percent of manufacturing employment. For services small
establishments constitute about 90 percent of the
establishments and provide 30 percent of the employment.

Table 3.2 shifts the focus from establishments to
enterpriseé and indicates the number of enterprises that fall

into each of four "number of employee classes" as of 1980.
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Table 3.1
Small Business Environment
Employees and Establishments
1980

(in thousands)

SMALL APPARENT LARGE TOTAL

SMALL UNITS

All Industries

Establishments 4,036.0 566.0 137.0 5,009.0

Employment 30,262.0 14,329.0 48,487.0 193,078.0
Manufacturing

Establishments 367.9 139.4 62.1 569.4

Employment 4,999.5 3,458,2 23,250.6 31,208.3
Services

Establishments 928.4 93.0 31.5 1,052,9

Employment 6452.9 3,205.2 11,691.3 21,394.4

source: State of Small Business, 1983, p. 201.
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Table 3.2
Number of Enterprises by Employment Class:
Total, Manufacturing and Service.
1980
(1000 Employees)

Industry 1-19 20-99 100-499 500 - over ALL

U.S.Total 3,523, 366.9 65.4 14,7 3,971.0
Manufacturing

257.5 72.8 17.9 4.2 351.9
Service 780.1 75.2 20.4 5.5 881.5

source: State of Small Business, 1983, page 202

Again data are presented for the totalleconomy and two
industries: manufacturing and service,

Additional insight regarding the small business
environment can be obtained by comparing small business
dominated industries with the large business dominated
industries. Again using the definition of small business as

firms with 500 employees or less, then for all industries small
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business had 54.8 percent of total sales and 54.2 percent of
total employment for the period October 1981-October 1982.
Further, mining and manufacturing are the two industries that
are most clearly dominated by large firms. The mining industry
had 90.5 percent of sales and 78.8 percent of employment
accounted for by firms with more than 500 employees (State of
Small Business, 1983, page 18). Manufacturing also had 77.9
percent of all sales and 73.4 percent of all employment in
establishments with more than 500 employees. The small
business dominated industries were construction., retail trade,
wholesale trade and service.

In summarizing this overview several points are worth
noting. First, because an establishment is the smallest unit
in which "business activity is conducted and on which
statistical information is collected", it is probably more
appropriate for DOD to concentrate on establishments in its
efforts to increase its contractors/subcontractors/vendors
bidding lists. Such a concentration should also apply with
respect to acquisition planning. Focus on the establishment
seems appropriate because it pinpoints as specifically as
possible the unit at which production activity takes place.

A second point suggested by this overview is that efforts
to expand bidding lists and to improve strategic and

acquisition planning must extend to small business.
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This is the case because small business represents a
significant portion of the business community and employs
large numbers of people. Even for the manufacturing industry,
which is dominated by large business, small businesses
generate over 20 percent of sales and 25 percent of
employment.

A third and final point is that business organization
patterns in the United States ére complex and changing. There
is a need for further analysiﬁ?of this structure and for
careful monitoring of change. Such conditions must be
satisfied to maintain the appropriateness of bidding lists and
the effectiveness of acquisition planning. With this in mind,

the question of small business databases can be addressed.
Small Business Administration, Office of Advocacy Database

The Small Business Administration is involved in an
integrated effort tc develop and to organize data on the role
of small business in our economy. Public Law 96-302 states
that a small business data base is necessary for historical
purposes and for publiic policy purposes. An "indicative”
database is necessary for creating mailing lists and an
"external” database is necessary for developing statistical

modeling and policy analysis. The indicative database is
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referred to as the Master Establishment List, or MEL, while
the external database is called the U.S. Enterprise and
Establishment Microdata File;, or USEEM. There is a also a
subset of the USEEM file that is used for financial profiles.
It seems quite clear that for purposes of increasing the size
of the bidding lists, the MEL database is the appropriate
focus. It is also clear that the same source could be made
available to prime contractors should they desire to increase
the bidding list of subcontractors. USEEM, on the other hand,
would be used to undertake any modeling that might be deemed
desirable and necessary on the small business community, that
is, to integrate small business into acquisition planning

analysis.

A. Master Establishment List (MEL)

The development of the MEL was undertaken in order that
the SBAOA might carry out its responsibilities in conducting
research and analysis to facilitate growth of small business
(Report, submitted to Small Business Administration by SOCIAL
AND SCIENTIFIC SYSTEMS INCORPORATED, November, 1982.)
Information in the MEL database includes, as a minimum,
company name., company address. industry classification (by SIC
code) and geographic location., The basic function of the MEL

database is to permit communication with the small business
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community. The basis for the MEL databezse is the Dun &
Bradstreet DMI file and the Market Datz Retrieval Inc. file.
While there were other data sources thet might have been
considered as the basis for the MEL file that were more
comprehensive in that they included more establishments; none
of these other data sources included the amount of information
that was available on the DMI file for each establishment. The
DMI file contained 4.6 million records when it was first used
to develop the MEL file. The industry coverage in the MEL file

is shown in Table 3.3.
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Table 3.3
Master Establishment List
MEL File: Coverage by Industry

Establishments

1981
(thousands)

Agriculture 168,7
Mining 52.4
Construction 827.7
NManufacture 523.4
Transportation,Communication

and Utilities 266.7
YTholesale Trade 703.2
Retail Trade 2,196.5
Finance, Insurance )

and Real Estate 778.5
Services 2,595,7
Public Administration 0,0
Other - 9.5
TOTAY, ESTABLISHMENTS 8,122.3

SOURCE:Preliminary Report on the Development
of the Master Establishment List, by
Social & Scientific Systems, Inc.
Detail may not add to total due to rounding.

The MEL database appears to be a valid approximation of
the small business population, although it is clear that the
MEL database would exclude all small businesses that work out
of their home, with no separate telephone number and no need
for a credit rating. In validating the accuracy of the MEL
database, several verification procedures have been used, one

of which uses the University of Michigan nonhousehold sample

(THE STATE OF SMALL BUSINESS, March 1983, p. 287.). Validity
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procedures and updating methods appliec¢ to the MEL file are
important and are discussed beginning cn page III.1l7 of the
preliminary report submitted by Social and Scientific Systems,

Inc. on the MEL file.,
B. United States Enterprise and Establishment Microdata (USEEM)

While the MEL File appears to be the appropriate database
that DOD may use to increase its
contractor/subcontractor/vendor bidding lists, the USEEM file
appears to be the appropriate database for acquisition
planning. While the USEEM database is considerably smaller
than MEL File, it does contain more information. The name and
address for establishments in the USEEM file can be matched by

computer to the Dun & Bradstreet file.
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This information is stripped off in the process of

creating the USEEM database, which is why the name and address
information can be matched back to the USEEM establishments.
USEEM also contains subfiles or subsets that are: (i)
structured for enterprise consideration; (ii) structured for
longitudinal research (research over the period 1976 ~ 1982);
and, (iii) a subset for research using relatively complete
profit and loss information as well as balance sheet
information.

The Brookings Institution, under contract from the SBAOA
began working on the development of a microdata database for
the American business community-in January of 1980 (USEEM:
U.S. Establishment and Enterprise Microdata, Version 3.
Business Microdata Project, The Brookings Institution, April,
1983, prepared by Candee S. Harris). The basic objective of
the project was to define the appropriate population and to
establish its relationship to measures of aggregate
business activity. After the determination of the project
parameters, a data source had to be selected, and the data
obtained, subject to verification or validation measures and
made usable. It was also desirable, if possible, to have
longtitudinal data in order to track changes in the aggregate
population, Informafion is now available for 1976, 1978 and

1980 with 4.7 and 4.9 million records, respectively. In
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addition to the longitudinal files maintained by The Brookings
Institution, Prof. David L. Birch has an enterprise file for
the period 1969 - 1976. Birch's information came from the Dun
& Bradstreet DMI files but Birch's work is not directly
comparable to the Brcokings work. (see: The State of Small
Business, 1983, pages 40 - 88, which compares The Brookings
Institution approach to the MIT approach. Birch uses an
earlier file with a conceptually different approach to the

small business community.)
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Table 3.4
Establishments (Records) in the USEEM File
By Inaustry, By Division

in thousands

INDUSTRY DIVISION 1976 1978 1980
TOTALS 4,171.7 4,698.5 4,957.0
Agriculture 87.4 108.3 . 118.7
Mining 34.7 39.8 45.6
Construction 518.0 575.4 608.7
Manufacturing 431.1 455.9 510.9
TCPU* 182.0 194.5 207.7
Wholesale Trade 462.2 505.7 529.4
Retail Trade 1,407.0 1,445.0 1,462.5
FIRE** 275.6 400.8 403.6
Services . 772.9 972.8 1,069.5

* Transportation, Communications, and Public Utilities
** Finance,Insurance, and Real Estate
SOURCE:USEEM: U.S. Establishment and Enterprise Microdata,
Brookings Institution, Version 3, April 1983, prepared

by Candee S. Harris.,.
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Summary

There is no single database which provides the desired
product, production, and financial information on small
business firms. However, there are two qualifications to this
statement. The first qualification arises from the existence
of the MEL file; this file allows for product line
identification (SIC code) at the firm specific level for what
appears to be a substantial number of small business. Thus
this file can be used to increase
contractor/subcontractor/vendor bidding lists. The second
qualification arises from the existence of the USEEM file.
This file provides select production and employment
information for a smaller number of small business firms but
not at the firm specific or micro level. Thus, some strategic
and acquisition planning can be accomplished but not in the
breadth or depth that might be desirable. Appendix C identifies
documents that describe and explain the development and use of

the SBAOA databases.



page 3-15
Table 3.4
Establishments (Recozds) in the USEEM File
By Industry, By Division

in thousands

INDUSTRY DIVISION 1976 1978 1980
TOTALS 4,171,7 4,698.5 4,957.0
Agriculture 87.4 108.3 . 118.7
Mining 34,7 39.8 45.6
Construction 518.0 575.4 608.7
Manufacturing 431.1 455.9 510.9
TCPU* 182.0 194.5 207.7
Wholesale Trade 462.2 505.7 529.4 i
Retail Trade 1,407.0 1,445.0 1,462.5
FIRE** 275.6 400.8 403.,6
Services , 772.9 972.8 1,069.5

* Transportation, Communications, and Public Utilities
** Pinance,Insurance, and Real Estate
SOURCE:USEEM: U.S. Establishment and Enterprise Microdata,
Brookings Institution, Version 3, April 1983, prepared

by Candee S. Harris.,.



page 3-16
summary

There is no single database which provides the desired
product, production, and financial information on small
business firms. However, there are twc qualifications to this
statement. The first qualification arises from the existence
of the MEL file; this file allows for product line
identification (SIC code) at the firm specific level for what

appears to be a substantial number of small business. Thus

this file can be used to increase
contractor/subcontractor/vendor bidding lists. The second
gualification arises from the existence of the USEEM file.

This file provides select production and emplsyment

information for a smaller number of small business firms but
not at the firm specific or micro level. Thus, some strategic
and acquisition planning can be accomplished but not in the
breadth or depth that might be desirable. Appendix C identifies
documents that describe and explain the development and use of

the SBAOA databases.
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Chapter 4

tncreasing the Contractor/Vendor Bidding Lists

Preditionzlily DOD has not involved itself directly in
thic subcuncracenr selection required by any prime contractl.
Rath the poocess of selection of subcontractors as well
13 the Ake-or-buy”™ dezecision is basically left to the prime
contractor. Furthermore, except for indication of designated
major/critical components by subcontractor, the prime
contracrer 1s not even reauired to report to the DOD the
names ol wne suabcontractors. For whatever reason, the number
of subcontractors available in the defense industrial base
appedrs ©o have been diminishing. It is not our intention
nege vouoc nagnt thils point. Further, it is not our intent
tc unene the problems faced by subcontractors which have
prompted their exit from the defense industrial base. Our
intent In this chapter is to demonstrate a method by which
DOD » Aly Force) can increase the defense industrial base
by lncreawing the list of companies that could bid on DOD
vendor contracts as well as be available to bid on contracts
from prime contractors. In proceeding to this objective, the
41sCussicn initially focuses on the various kindé of data
clen Ehat are ailable in a database. The next section

exa ! ‘ous ways in which the information contained
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in a data bose can be used. The third section outlines the
gencral concerns involved in a data base approach to
inctzasing 2idding lists. The final section provides a
specilio etxample of the application of a database approach

to increase biddiny lists.
Data Lilenments in a Database

rhie data elements included in any database fall into
one of Two hasic cateqgories: numerical information and
deccript ve information. Production and financial
inforration £all into the first category while product.
information f(even thcugh it may be represented by numbers
such as »lIC codes) falls into the latter category.

Lo nar ing compar isons between firms or for a single
firm over time, a problem may arise in consistency of both
cateqgocies of information. Unless standardized definitions
are enployed, information is likely to be inconsistent.

Take [ inancial information as an example. Accounting
conventions impose specific definitions and, thus, financial
reports (audited) are likely to yield consistent data. As an
even rore gpecitic example, consider the concept "net
sales sales consist of Lhe amount of billings to

15 j ! products or services delivered during

u 1 od \s used in one particular databasce,
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and according to given accounting standards, the gross
billings are reduced by cash discounts, trade discounts and
merchandise returned. Net sales will, therefore, include
any revenue source that is expected to continue for the life
of the company as it is currently defined and omit
consideration of fukture acquisitions and/or divestitures. It
will include other operating revenue, installment sales and
franchise sales when and if available. Net sales would
exclude non-operating income including all one time income,
interest income, equity in earnings of unconsolidated
subsidiaries, other income, rental income, gain on sale of
securities or fixed assets, discontinued operations and
royalty income. Only if standardized conventions are
observed can reliable facts and/or conclusions be drawn from
data sets.

The point is that effective use of a data requires the
user to know something about the nature of the data: the
general kind of information (product, production, and/or
financial), the coverage (registered corporations, publicly
listed or privately held, unlisted corporations,
proprietorships, partnerships), as well as consistency,
accuracy, and reliability. The preceding two chapters, if
they have accomplished their purposes, provide perspectives

on these issues. Indeed the use of a database methodology
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to increase contractor/subcontiactor/vendor bidding lists
musc ougll with a determination of whether or not
appLopsiace watabases exist,

S

Jeing i(niformation from a Database

The construction aad uge of a Jdatabase involves
nlanning. The Key ;onceyté in database construction are:
formulation of desired results, visualization of the results
and the way ol accomplishing them, formulation of procedures
to obtxin :ntormation, and the actual collection of facts.
The database constitutes the collected facts. Before
considerainyg the various ways in which a database can be
sBed, hoiu lmpuitant to consider planning from a somewhat
different 2ad broader perspective. K.J. Radfcrd
(Reston,1980) has an interesting definition of strategic
planning. He contends that strategic planning is not an
atbewpt to clininate risk, but a means of recognizing it and
of acting %o Lake aidvantage of rewards, as well as to avoid
the dangers that the risk might offer. Radtord and others
have noted that this kind of strategic planning may well be

as much welitical as an economic or technical phenomenon.
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A narrower focus on planning, as that term is used
here, involves the capability of DOD to identify the
.particular establishments or enterprise units that can
provide particular types of products and services either to
DOD (follow-on contracts) or to the prime contractor on a
particular time schedule and at a particular cost. There are
at least two ways that these kinds of determinations can and
are being made: (i) using informal data sources and existing
"knowledge" of the defense industrial base business units,
and, (ii) using formalized and systematic, existing,
establishment specific databases. DOD officials will have
developed considerable informal knowledge of some of the
companies of the defense industrial base. They will not and
indeed cannot have developed much knowledge of the more than
569,000 small business manufacturing establishments that
constitute the manufacturing U.S. industrial base (See:chapter
3, Table 3.2). This represents the lower tiers of companies
of the industrial base and, potentially, of the defense
industrial base. Database planning seeks to investigate the
impact of a specific and formalized database structure as
added to the present acquisition system.

Turning now specifically to the uses of databases,
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there are twn generalized kinds of queries that one must
consider: top-down queries and bottom—up queries. Top-down
queriss ~re those that are generated from high level
dacision nakers. These types of queries almost always deal
with specific aspects of particular systems and generally
are made with regard to the system and not with regard to
the kinds of infornation available. An illustration may be
useful . Assume that a gtated military purpose is to develop
an airframe system that can fly in excess of MACH 3, and
higber than 158,000 feet. Tt is possible to indicate that no
known 21:frame system has these characteristics. {ueries
that would likely be generated by acquisition officials
(this ism +the perspective taken in this example} would
concern the characteristics of the system itself. Thus these
queries would desl with the future. A database, neceessarily,
deals with the past and this is so whether the database is

i 7
formai or infermal. It is unlifET?’that information in any
datebase conrld deal directly with gqueries concerning a
aystem that no enterprise has yet constructed. The point is
that top-down queries are those stemming from officials that
have to wake decisions concerning future action or current
actions that impact only in the future and nof from
available data.

p wyueiries are those than can be answered from
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existing data or data sources. The bottom-up approach begins
with the existing data and attempts tc classify the kinds of
queries and information available from the given database.
There are, broadly speaking, three types of answers that can
be generated from a formalized database: direct answers,
inferential answers, and modeled answers.

DIRECT ANSWERS. A direct answer t0 a query is an answer
where a given datum in the database will directly respond to
a given query. A query on the investment of a company can be

answered by giving the mean annual investment over the past

n" years, or the magnitude of investment each year over the

past "n" years. A query on whether a company was profitable
in a given year can be answered with the net operating
profit of that company for the year. An acquisition officer
might desire to compare the profitability of one company
with respect to the profitability of another company. An
acquisition officer might desire to know if a given company,
attempting to obtain a "prime contract”™ has actually
produced that kind of product even though the four digit SIC
code indicates that the company has done so. The acquisition
officer knows that the four digit SIC code only indicates a
product line, not a given product.

In these instances the query is directly answerable

from the data elements in the database or with a calculation
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from a datum or data presently available. One reason,
perhape, or the necessity of a calculation is to adjust for
the 2122 ot the company or establishment. Sheer size of
businese naits can bias an answer if data elements are
directly used, Calculation of a return on investment ratio
or a cap tal cutput ratio can eliminate a size bias and can,
therefor nernit comparison of two different size companies

on the name relative and absolute scale.

A zomewnat more complicated question may be answered
directly from a database, but with the originato: of the
query having to supply the conclusion. Suppose that a
sontract will reguire a corporation to invest $18,000,000
over a 14 munth period, and the appropriate acquisition
>fficer desires to know whether the corporation can handle
an investment of this magnitude. The answer may be direct,
as the database indicates that over the past 8 years the
torporation hase invested $3,000,000 annually in plant and
canipment. The conclusion, however, is left to the requesting
of ficer in that this person must now determine whether a
ﬁbrpﬂ*a*inn that has invested $3,000,000 per yesar over the
past 8 ve2ars can handle an investment of $18,000,000 in 14

months.
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INFERENTIAL ANSWERS. An inferential answer is an answer

to a query where there are no direct data elements that are

relevant to the query, but where an answer can be developed

from several data elements. For instance, if a DOD official

desired to know whether acquisition policy was "profit

neutral” for prime contractors as against civilian only

corporations,

the arswer could be developed in the

following ways:

Step

Step

Step

Step

l. Create matched samples of corporations
from the database by SIC code at the four
digit level, by corporate unit or by
segment or by establishment and by sales
volume.

2. To eliminate the size bias, create

a new variable defined as profit per
dollar of investment and/or profit per
dollar of sales., Otherwise the larger
corporation might have more dollar
profit just because it is larger. The
newly created variable would compare the
corporations on a relative scale without
bias.

3. Rank the corporations based on the
constructed variables using a rigorous
test: zero sales to the DOD for civilian
only companies and 40 percent or more
sales to the DOD for prime contractors.

4. Since this is a comparison of matched
samples for unknown populations, it is
necessary to make inferences at various
levels of confidence. The inference made
is to the degree of profit neutrality of
DOD policy, making allowance for

error. This involves well established
statistical procedures.
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»

vonusber vt assumptions are required in the analysis
including the assuwmption that the selection of the matched
samples actually reflects the respective populations and
that tne calculated variables actually measure the

profitakbiiity of the policy.

MODELED ANSWERS. Modeled answers would be the responses
to g les wnere there are no direct data in the database
and where an inferential answer would, therefore, be
inappropriate. As an example, it might be necessary to

Lrempt Lo lorecast the impact of inflation (materials and
wages) on the cost of systems, products or services.
Alternatively, one might desire to judge the impact of
various types of contracts on the cost and timeliness of
delivery of a particular system, product or service. Two
types ol wwdeled answer methodologies are immediately
pparent: linear regression ( econometric or some other

3

itherstic=] snd/or statistical system) and System Dynamics.
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There are numerous exaﬁples of both approaches in DOD and
Air Force literature.

To conclude this point, it might be asked why the
interest in increasing contractor and/qr subcontractor
and/or vendor bidding lists. The answer reflects the basic
political philosophy mentioned initially: enlarging bidding
lists is consistent with greater competition and the
involvement of an important sector of the economy, small
businesses, in the defense effort. A second question
concerns the nature of the answer to the database question
of increasing bidding lists; that is, from an initial
perspective the use of a product database to increase a
bidding list represents a bottoms up query with a direct
answer. But, as the following sections will indicate the

answers may be somewhat more complex.

General Concerns Involved in a Database

Approach to Increase Bidding Lists

Two prerequisites need to be satisfied if DOD (Air Force)

is to significantly increase contractor/subcontractor/vendor



page 4-12

biddina lists. The first reqguirement means increasing the
number of Tirrs that would be willing and able to bid
agalast each other to provide raw materials, parts and
components, subasgemblies and assemblies to either the DOD
or to prime contractors. There would be more than 1 company
able to make tank hull castings, more than 2 companies able
to make airborne radar systems or more than 3 companies
capable of making aircraft landing systems(Gansler, p. 130).
It 1s jwmportant to note that the loss of lewer tier
contractors for various products required in prime contrgcts
is undoubtedly the most critical of growing prcblems in the
industrial hase(Gansler, p. 130).

The second reguirement would be the willingness of DOD
contracting services to make efforts to identify the
potential subrontracting firms and to take the steps to aid
thoge willing and able to compete. 1In is not sufficient to
say that DOD or prime contractors are doing the job. It is
not sufficient to say that the cost of contracts is
increasing. It would be necessary to take an active role in
this matter and to answer directly the complaints of the
firms that are the actual or potential

contractors/vendors/subcontractors. That means that the Air
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Force, for instance, must directly contact the firms and
work with them in establishing guidelines for vendor work
that are comparable with the kinds of guidelines that the
contracting services have established for dealing with prime
contractors.

A Policy Approach

As a starting point, the contracting services might
consider the implications of previously mentioned Public Law
96-354, as applicable to small businesses. The overall
purpose of the law is to create procedures to analyze the
availability of more flexible regulatory approaches for
small business entities. One of the major areas of study of
the SPAOA ( and one of its charges in developing and using
the MEL database) is to determine the ability of small
business to comply with government regulations. For
instance, if the paper work required presenély by DOD
acquisition policies (boilerplate) is so onerous that a
small business cannot afford it; then DOD may be missing out
from existing and valuable technology, efficiency and
delivery. It becomes then a major point that DOD ‘may simply
have to re-evaluate its acquisition policies with respect to
small business if it is to gain access to all the technology

and efficiency presently existing in the American economy.
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235 »i3t. = bacoming more specific, what must be done is
v apnly the pelicy statement of General Bernard L. Weiss
(Director ¢f Contracting and Manufacturing Policy of the
U.S. Air Force) in "Contracting and Manufacturing
Newslettear®, AFRP 70-1, Volume 20, No. 1, April 1983) to the

area of suboontrastors;s

The last and most important area of emphasis
will involve our efforts to increase our
industrial respongiveness and productivity.
Initial efforts in the area of manutfacturing
technology and technical modifications nave
shown our ability, as first steps, to bring on
new manufacturing methods and place them on
awer ican factory floors. We need to use our
neacetime contracting and manufacturing
procens to provide a springboard foir possible
mobilization and surge requirements in the
cvent of a crisis. We intend to work nard at
integrating Aixr Force policies in the area of
facilities and equipment, technology and human
resources to enhance productivity of our great
nation.

Put what are the implications of these general concerns
for rhe tupe of data base needed for increasing
contract /subcontractor/vendor bidding lists? Assuming that
DOD iz willing to engage in follow up activity, the minimum
data base wuat provide the names and addresses of the
establishment cfficers for all manufacturing businesses with

thei: S1C code. This would permit the DOD to directly

ontact the sesired firms to determine the following:
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1. Within the four digit SIC code, the products

specifically produced by that company;

2. If the products are desirable, what conditions
would be required for the companies to bid on (i)
contracts directly from DOD and (ii) outstanding

subcontracts from prime contracts;

From the preceding chapter, it seems clear that the
MEL database would sclve this access problem. Since the
information @n the MEL is proprietary, negotiations would
need to occur between the DOD and the SBAOA and perhaps,
with Dun & Bradstreet and with MDR Inc. for the use of the
database(s). Further, SBAOA is directly charged by
Congress to investigate problems of regqulatory flexihility
and cost when applied to small business establishments and
enterprises. Therefore, it seems likely that DOD working
with the SBAOA would provide a natural alliance in attempts
to determine a suitable middle ground by which small
businesses could accommodate DOD
contractor/subcontractor/vendor business without suffocating

from "boilerplate”.
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Prucedores for Using a Database To Increase the

Contractar/Subcentractor/Vendor Bidding Lists

It is clear that in order to maintain and improve the
effectivencss of DOD and Air Force acquisition, it is useful
to inforw ag many {irme as possible about prime contracts to
be awarded by DOD and the Air Force., This is accomplished,
in theory, by advertising in the COMMERCE BUSINESS DAILY. In
addition it is useful to identify as completely as possible
the vendors in the lower tiers of the production process
that may supply prime contractors and subcontractors with
raw materials and raw materials and/or generic parts and
components. This allows firms to resolve the make-or-buy
jecision more effectively. But other goals besides
acquisition effectiveness may be served by appropriately
constructed bidding lists; these include the achievement of
socizl objectives with regard to small business and minority
owned business., But how can bidding lists be expanded and
what represents a database approach to such expansion?

These questions are the focus of this section,

A hiddina list at the very minimum consist of various
product designations and the firms that are currently
producing or capable of producing the designated products.

The product information may be descriptive or may be in

£ Il o 30

me
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numerical form such as SIC codes. The firm information
would include the firm's name and address. Again, this is
the minimal information necessary for a bidding list;
additional product information as well as production and
financial information would be useful but not essential for
purposes of determining firms who migﬁt be interested in
bidding on a contract and/or in being a
subcontractor/supplier to a DOD prime contractor.

Bidding lists can be developed and expanded in a variety
of ways. One informal approach is simply to rely on the
knowledge of DOD acquisition officers. These individuals,
through their experience, will be familiar with various.
firms and the products they produce or are capable of
producing. These individuals may also use their contacts
to determine that other firms have the ability to produce
the particular products. The difficulties associated with
this tYpe of bidding list determination and expansion are
rather obvious. It may be awkward and problematic for some
acquisition officers to "pick the brains" of other acquisition
officers. And what happens if the knowledgeable acquisition
officer leaves the field, especially if that departure is
sudden and unexpected? At the very least then this type of
inforrnal bidding list determination must be converted into

some sort of written form. Fven then it remains limited by
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the experience and memory of individual acquisition officers.

Another method for establishing and expanding bidding
lists I8 tae use of trade directories. Indeed the function
5>f directories such as the World Aviation Directory is to ’
provide a listing of firms who believe themselves capable of
producing the various products used and needed by a
particular industry. A variant of this method involves
associations that are not based on trade or industry. For
example there may be directories based on geographic region
(an increasing likelihood as States and regicns become more
competitive in attempting to attract new industry). Another
example is the previously mentioned PASS system operated by
SBA. These methods for bidding list determination and
exrpansion overcome the experience and memory limitations
associated with the first method for bidding list
determination.

The industry wide database appro;ch to bidding 1list
determination involves a reliance on computerized files
where the purpose for the compilation of the files was not
primarily an identification of various firms who produce
various products. As defined, there is an immediate
disadvantage to reliance on a database approach to bidding
list construction: the product definitions and designations

)
nay ! ke an procise 35 they could otherwise be. The
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database approach offsets this potential disadvantage with
several potential advantages: (i) it is likely to be more
inclusive in the sense of covering more firms; (ii) it is
likely to provide more than the minimal amount of
information; and (iii) it is computerized and, as a
consequence, is likely to be readily usable at a variety of
different sites simultaneously through time sharing.
Whether these potential advantages actually obtain depends
on the particular databases or database used to formulate
the bidding list.

Of the various databases examined in the course of this
study, the one which would maximize the size of bidding
lists would be the SBAOA MEL file. As was indicated in
Chapter 3, the MEL includes as a minimum a company's name,
its address, its SIC industrial classification, and its
geographic location and extends to 8.1 million records or
establishments. While this file provides maximum coverage,
the product detail is very aggregative relying simply on
four digit SIC codes. This is the tradeoff: maximum
coverage at the cost of detailed product information (as
well as at a cost of production and financial information).
But the use of the MEL, might be considered as only the
first step in producing an appropriate bidding list. Having

made a broad and roungh determination on the basis of the MEL
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other databases could be employed to provide additional
inforwation and Eo generate more specific product
deternination. For example a computerized version of the
Horld avistion Lirectory has been developed (in connection
with prior research by the current contractor). This
database cculd be used to determine whether the firms listed
were also part of the MEL arnd, for those firms
contained ir hoth databaszes, to provide more specific
product information. The SBA's PASS system could be used in
a similer fashion to provide more specific product
information, and this is currently under development.

Rather than relying on other databases to provide more
detailed product information, an effort could be made to
directly contact firms in the appropriate SIC codes to
obtain not only more product information but production and
financial information as well. Such an approach uses the
MEL only as an initial starting point but would be a labor
intensive and expensive process.

Still another alternative would be to begin with the
METL. and deterwine which firms had participated in defense
re]é*oq activity in the past. This could be accomplished
for those firme that had directly contracted with DOD by a
teview of DOD form 350 records from prior years. For other

firm sficetion could be accomplished by queries to
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prime contractors. These procedures would define the firms
at the various tier levels who had actually participated in
defense and defense related production, a core bidding list
so to speak. It should be noted that in this regard the DOD
form 350 represents a database and provides useful product
information.

It should be noted that Dun & Bradstreet has developed
a methodology and prototype system to provide prospective
purchasers with information regarding potential suppliers.
The system, initiated in 1981, is designated as the
Purchasing and Procurement Information System (PPIS) and is
built from the DMI file. Firms in the DMI file are surveyed
(by mail or by phone) and, on the basis of the survey three
digits are added to the four digit SIC code (product line
code) to provide more detailed product information. This
seven digit number identifying specific products is also
attached to the firm. A user having determined the
appropriate seven digit product code can query the system to
determine which firms produce that product; in effect
producing a bidding list for that particular seven digit
product. This system might be viewed as a potential model
of a operating system that could be used by DOD. Appendix D

discusses this system in some detail.
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Conclusions and Recommendations

These remorks should provide sufficient information to
indicate how databases can be used to construct and expand
contractor/subcontractor/vendor bidding lists. To conclude
this section and this chapter, it is useful to indicate the
essential eliements that must be combined to achieve the ends
of expanded bidding lists, more effective acquisition, and a
strenqgthened defense industrial base.

The first element is that if acquisition officers are
to in fact accomplish this job, there must be a path to
promotion and advancemént for those that successfully
accomplish the goal. The path to success in the military as
elsewhere is accomplished using career objectives,

The second element regards the size of the American
industrial base and the methods needed to access that base,
or portions of it., Substantial funds for the procurement
and vse of modern computing equipment would be required just
to provide information to individuals as they would need it,
in_either divect angwer form, inferential answer form, or

nedeled _answer forn.

he third element requires the personnel to handle the
probia; 'he problem is to use the database to identify
thos d nnt-sv-gmall businesses that appear to be
able to Luarile the production of the required items and to

=

determine specifically what irmg would require in order
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to entice them to bid on defense business as either prime
contractors or as subcontractors. This would include
identifying subsets of, for instance, the 510,000
manufacturing small businesses. It would also involve
personal contact with the small businesses on more than an
occasional letter basis.

The fourth element requires that the policy
recommendations coming from this group be heard by DOD. It
would probably involve the development of a structure for
handling subcontractor/vendors that is similar to the’
structure for handling prime contractors. This is not to say
that control of subcontractors be placed with DOD or the
required service rather than with the prime contractor, but
that an analysis of necessary changes is required.

The fifth and final element required is that the DOD
officials establish a feedback system both with prime
contractors and with small and large businesses ( other than
prime contractors) to work out a suitable approach to
increasing the contractor/subcontractor/vendor bidding

lists.



Chapter 5
Make or Buy Components for Weapons Systen

The Nature of the Decision

Cn any one contract between DOD and the weapons

contractors in the private sector there are iiterall

thousands of components that might be available commerciall

or produced by companies other than the direct or "prime
contractor., 1In the phase of contract management entitled
"pre-award", a procurement plan must be submitted by the
prime contractor to the Air Force listing the corponencs
that the prime contractor suggests be made and those to be
subcontracted. The c¢bjective of this precurawment plan is
accomplish the best possible procurement system Laged oa
time and dollars for the benefit of the Air Force. This
procurenent plan is subject to approval by Lhs DU G cas
time of contract award. The nature of the decision
separating of the to-be-made and the to-be-boughi itans as

accomplished by the contractor is the focus of this cbnph.

The Basic Hypothesis

With the increasing complexity of the wecpous wision

bought by DOD and the ever present worry about

cost overruns, the make or buy decision has the potent:izl

-

-
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t—l.

y important to the contractor. But DOD as an
arm of th» Yedezral government is also very interested in
thegsn o tuinne as they impact DOD policies in terms of long

nygs plaanipng,  There is also the more specific and
previoustly mantionsd concern that the defense industrfal
bace ¢ c¢hoinking acrocs the spectrum of manufacturing

S 3

COmMPanic: he Unite tateg. It has been estimated by
knewledgealbls wembers of the several Systems Program Offices
at Wright~Fatterson Air Force Base and Andrews Air Force
Bage that “he M4148 ard the B-1 aircraft have as many 2s

sever«l thousund companies all under contract te the prime

9]

contractors, {General DBynamicg and Rockwell International,

S

respective e manufacture one or more system components.
Ihe cpeculsaiion 18 Lhat these represent only the second tier

that several thousand others may well be

| 2

yE conhraciore an
involved at the third or fourth tier levels.

Dased on the multiplicity of contractors at the several
3 wajoer weapons system contract, it is clear that
decicions of whether to make or buy routine as well as
critical components are important deéisions. As such there
mast be an environment within which these decicions are made
and the nature of the decision is subject to pressures of

which DCU and the &it Porce should be made aware.

oy
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Task 4.3 then has as its objective the development and
testing of a hypothesis that responds to the above problem
formulation. The hypothesis developed states simply that:
Ho: contractor make or buy decisions focus exclusively
on the cost differentials among the alternative
manufacturing/service possibilities.
Ha: The above is not the case.
The testing of this hypothesis is accomplished through
personal and telephone interviews with a spectrum of
companies doing business with the Air Force and making or
buying components or raw materials being the object of the
make-buy decision. The list of companies contacted appears
in the appendix to this chapter along with the Air Force
Plant Representative Offices which have contributed to this

study.
Contractors Selected for Study Contribution

Unknown personnel telephoning to request somewhat
sensitive information on a contractor's manner of making
decisions is not normally given much contractor sympathy.
Recognizing this fact the authors have been fortunate in
that one has been for several years a member of the national
Board of Directors of the International Society of

Parametric Analysts, a systems cost oriented organization.
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Ihe Bezrd menbors of this organization provided a first list

nf Pdilavwatls associated with many of the prime
Juntiacises. .o, General Dynamics, Lockheed, etc. From
this groug numcers of contracts were then made with

sub-contracior levels, i.e. TRW, Sperry, Litton, etc. The
focus wig & air accsss to the documentation of a spectrum
of compll ~who actuslly make the decision for make-buy and
to analyze the vressures brought to beéar on the decision
itself Companieg such as Martin Marietta, whose Denver
Div st concentiotes almost exclusively on highly
classified products and does not have foreign offsets
problems as a2 wake-buy consideration and Sikorsky &ircraft
Cowpary, & Division for United Technologies, which builds
aircraft @1l over the world and continually contracts with
foreign companies as a part of their responsibilities under
Government o Government activities are included in this
spectrun interviewed.

At of{ companies have been interviewed as a part of
thia ellort e¢ither through personal contact or by telephone.
In 1 3tances the chairman of the make-buy committee was
the one providing the information and in each case the
chia i man ' goperabtive in the extreme. Once the nature cf

the .t sl Leern cxplained the willingness to provide help

L
£
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was outstanding.
The Prevailing View

The classic textbook in this area by Moorel covers
the theory of the decision on the basis, primarily, of cost
alternatives. Moore suggests that companies in the private
sector are known for buying more than fifty percent of their
components - even the ones that can be made - and the sales
dollar is, therefore, split so that the prime contractor
obtains less than fifty cents and subcontractors/vendors
more than fifty cents. The basic consideration is that a
second source is then available for comparison of costs.
Thus, the make-or-buy decision is usually viewed as a split
level decision in the domestic market, and several Air Force
contractors made the same point for this study; i.e. dual
sources make for good manufacturing cost comparisons.

This split level acquisition does not appear to be as
common in the defense oriented market place since low volume
production and other pressures mitigate this need for cost
comparisons over long time periods.

Two pressure points developed by Moore seem to have
significant influerice however. First is whether or not

the prime contractors facilities can support the
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manufociinrn, i,e., if foundry equipment is not available

b @ » mist be bought. Second is whether or not
bz e “e#chnjcal as well as managerial, are available
for the ponent eanpfacture, i.e., machinist skills are

not as availahle today in small companies as they once were.
Suzvey Results

n oo \ﬁ§ to assess the textbook theory and to evaluate
the byporhesin, twenty-two companies at the priwe
contractor level as well as second and third tier levels
have c¢ontriboted their comments as to the nature of tne
Tk el inion I addition six AFPROS (2ir Force Plant
Representative Offices) have also contributed their views on
the operation of procedures in the make or buy decision.

The one main philosophical aspect to this decision area
Is commpon t¢ nach of the parties contacted and can be stated
as follows:  the make or buy decision is a multi-faceted

envelope of dynamic pressure oriented and cost based

policies that have as their core the self image and business
sector svevival of the company making the decision. An

approel o araliogy  is the balloon that responds to

pres om omany Jdirectiong at any given moment but is also
resp 1 nternal air pressure as the core of its

maintais anifd ‘clume., A company makes these



decisions with its own welfare at heart but also
orientation and a number of other considerations
the procedure. The classical texts 1,2 all have

a committee of manufacturing experts should make
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with a cost
as parts of
suggested

these

decisions and all of the companies contacted have such a

committee procedure in operation. Each of the companies also

has standard operating procedures for these committees

although the documentation varies from quite extensive to

quite abbreviated. The thrust of all the documentation is

focused upon the philosophy as stated above.
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KEY DECISION POINTS FOR MAKE,BUY
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throughout the contrac
other factors necessit
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is established as a part of the procurmant plan. The make

/buy mix is left unchanged
tural period unless problems of technical performance, quality, delivery capacity, or
ate a review of the make,/buy mix.
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The diagram illustrates the key decision points for mak/buy and the major considerations at each point.

e
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In Fiqure 5.1 the activities associated particularly
with the make-buy decision as they track the contract award
system are portrayed. During the proposal and cost
estimation periods of any contract the initial selection of
those components to make and buy are made by the prime
contractor. The contract is in the process of negotiation
and the procurement plan including a list of the components
to be purchased become part of the negotiations. The DOD
accepts or further negotiates the plan and requests any
changes to the make-buy list as a part of the final
negotiations for the contract, and these activities complete
Phase one of the make-buy activities.

When the contract has been awarded, the second phase is
entered through the actual negotiations of the prime with
each of the subcontractors for the components specified in
the procurement plan as scheduled to be bought. Contract
effort proceeds and if no problems in component performance,
delivery schedule or other aspects of the subcontractor
effort surface during the contract period the original
make-buy list is adhered to for the contract period. As
problems arise the monitoring of the contract compliance
being performed by both the Air Force®s Systems Program

Office (SPO) and the prime contractor notes such problems of
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thair jurisdictional responsibilities. When such problems
ara gudusd 0 bhave a significant impact on the weapons
systen pedtaorpance, delivery or other element of the
contiact. the DOD and the prime contractor may decide to find
a second sounrce four purchase of the item or move the item to
a maka colegory wherein the prime may have the resources to
produse bhie prodoct ja-house, This decision is made
careflully ais khe varticular contract, i.e: firm fixed price
or cost reimbursement or other kind of contractual from may
not be easi1ly ohanged The judgment of the prime and
JOD are of course dependent on many factors cutside the
1ictual make~buy decision nature as develoved by this
diagram,

There zppear to be a number of pressure points that are
common to the spectrum of companies surveyed in this study.
Bach is briefly discussed below as representative of the
discuszsious held and the conclusions drawn are commen to the
majority of the opinions expressed.

Eirgtk
The critical nature of the component to the operation of
the system or part thereof that the company is
manntactyring, If the company is, for example, responsible
for the guidance and control system, then the gyros are

CLi v» satisfactory operation of the system. Thus,
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all other things being equal the decision will probably be
made to make the item rather than go out for bids. The
theory here is that control of the specifications,
manufacturing, and problem response will be better for the
engineers in the prime contractor's employ than if the item
were to be bought from a low bidder who will need extreme
documentation and guidance. The same argument
applies to an item for which the company may have gained a
reputation in the past, i.e., a company which has gained a
reputation for making high quality products will not
easily make the decision to buy even though the cost
alternative may favor this decision. The logic of this
seems to be in line with the philosophy stated above; the
first consideration for the make-buy committee is company
survival.

Second:
There are, of course, certain obvious make or buy decision
parameters that are seldom considered more than once. For
example a company may make the decision that machining
beryllium will not be done in-house because of the hazards
associated with such work. In addition there may be a

decision not to enter the market place in making
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wicre-airenits or components such as nuts, screws or other
itewe  dinmce the capitalization required for making
miceo cficooits is high and the competition for routine
fasberere 3¢ bigh, entering a very specialized production
area or 2 highly competitive one is a very risky decision.
Such 2 Ascisien ic n2]ldom made unless circumstances make
it hichly prefitable 5 do co. This facet of the problem
seemsi 2 rignly logical cne ag the funds necessary to enter

preduction can be enormous.

Facilities loading of the plants available to the company
ar nothar area Several of the contractors maistain
contral of the product through manufacture of the
protetyne and develcpment phase for products and then
contract for the production volume. In this manner the
preblems to be solved in the manufacture of the item can
be controlled by the prime contractor and then minimized
through the knowledge of the prime contractor as the
subcont, actor dedicates facilities and skills to the
actuzl prodnction, DPedication of machine tocling
tacilities and skills is a costly procedure, whe;eas
dedication of sssewblv and test facilities and personnel

is nneh leee coetiy. The rationale here is that machine
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tool costs are guite high and the training of the
machinists is a long term effort. Assembly and test
facilities are usually quite easily obtained and the
assembly personnel are not highly skilled in comparison.
Thus, the prime contractor wishes to maintain the control
over the final phases of the product being built and can
more easily establish the assembly areas from which DOD
oversees the final phases of production.

An interesting sidelight on this aspect of the
problem is that the supply and demand theory appears to be
inverted in this area. But the explanation is fairly
simple. As the production run for an item reaches its
climax and its production rate begins to decline, the
demand for assembly workers at the low end of the pay
scale also decreases. Workers who have been trained stay
on the job as the natural selection process takes effect
and their pay scale is rising as a function of seniority
on the job. The unit cost for certain assembly areas at
the end of a production run is, Eherefore, higher than the
unit cost at the beginning of a run based on the
accumulation of these more expensive workers and technical
people. Some extremely capable personnel maybe moved to

more complex, new contracts but the 'old' contract still
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has %t have the personnel expertise needed to complete
pr,dvcf sn and these are expensive persornnel.

Fourlhe

A5 thg bime frame for the start of production extends out
vears into the future instead of merely months, the need
for belewer eclimates becomes imperative. As errors in
ceet imabes are encountered in the making of a product,
s0 the errors in 2 cost analysis submitted by vendors
become even more of a risk as the control over the figures

» tosr by bhe iacreasing levels of contractor to D
relationstinps

Thras to five years into the future is not an unusual
time fraws for estimates now being made for the start of
producktion., Therefore the make-buy analysis must
be driven wy confidence in the supplier, the supplier's
concinued =xistence and s8kill capability, and the
contractors' willingness to continue working in the
lefense gector.
Eifths

Fach mivactor in the defense sector is now aware of the
concern £or the support of minority owned businesses.
*his cennern 1e reflected in the need to assign capable

and waluable skil!ls to contract administration,
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engineering assistance and other support efforts from the
prime contractor. The sources contacted in the course of
the current study suggested that the percentage of
contract, in dollar value, that is typically agreed to as
part of the procurement plan ranges from five to ten
percent. However, the skill effort assigned is a bit out
of proportion to this and thus the impact on the make or
buy decision is another dimension of the problem,

Sixth:
Just as the concern for minorities is a regulatory
requirement for companies manufacturing for the defense
sector, so too is the facet of foreign offsets. A radio
that might be required in Canada for their armed forces
must have a certain percentage of the manufacturing done
in-country and the contractor may have to set up
facilities for support of local industry to accomplish
such efforts. General Dynamics, the Siko?sky Division of
United Technologies, and Sperry, for example, have been
involved in such foreign offset concerns for some yeafs.
The make or buy decision must include the accumulation of
these offset areas as a part of the entire procurement,
but also requires a great deal of corporate concern as

distinct from the make or buy decision.
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Seventh:

i »m in procurement which impacts on the defense
“ectur lg the problem of "embedded items"™ in a product
spbere Lthose "cubedded jitems" are not normally built for
the detense sector. Such items as micro circuits and
chips plaved in video gawmes are also very useful in radar,
airboine iLire contrel and other avionics systems. The
vendor for such items may have a commercially desirable
product which fulfills a role in the defense sector as
wall be commercial vendor is typically not willing tc
document the product to the Militafy Standards level and
the meke ov buay problem becomes more complicated for tho
prime contractor. —

Hesentially the contractor personnel interviewed had no
recormmended change to the respective DARs (1) that address
the make-bry decision. The one possible exception to this
statement is the "hardware exclusion" area where a component
design by ‘brime” contractor may be shifted by the DOD to
a "buy” category. Two of the contractors interviewed

vggested that this tends to inhibit and frustrate
wWineesiry apd producticn talent based on the propristary

ttitudes inherent in 2 self-designed product,
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Results of the Study on Make-Buy

As detailed earlier in this chapter the companies
contributing to this area represent a wide spectrum of
activities in the weapons system business at both the prime
and sub-contractor levels. The one principle result of the
interviews with the make-buy committee chairmen is that the
nature of the decision is as consistent as any result can
be. Each of the contractors place the make-buy decision in
an environment that first of all supports the employer and
responds to the needs of the DOD in the sense of the product
to be built from the performance aspect. Once these two
elements have set the foundation for a contract
negotiations, the remaining pressures as developed above in
this chapter form the manner of entries on the make-buy list
as provided in the procurement plan. Critical components,
facility and personnel skill loading obviously provide a
somewhat vested interest in the employing of resourcés by
the prime contractor. However, the need to respond to the
minorities and small business concerns of the Federal
Government often mitigate any overall sense of the loading
need.

The hypothesis as developed in the first part of this
chapter is the overwhelmingly rejected and the cost of a

product becomes only one element in the nature of the
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nmake-bny dacision. 'The outstanding characteristic of this
portion o!f the gtudy is the consistency of the contractor
rerponte e rhat each lists the same set of forces that

mpach. e fopmittee as established in the interviewed

companv.
Summary

The nature of the make or buy problem, in essence, is
one ni great concecn Lo the contractor who wrust make
decisions in an enviroament of a number of varied and
dynamic conatraints, Facility and skill capability and
capacities, time frawez and reliability of estimates,
criticality and reputation as well as the regulatory and
financial azpects all exert pressures which influence the
decision. M4z the text books have encouraged since the
19595, a committee of experts is typically the means
employed :L teach a decision; committees for make or buy
decisions are the unanimous means to accomplish this task
amondg ;3. companies contacted, Standard operating
procadures (SOP) are published by each company and serve as
the basia f21 the committee meetings and decisions.
However. none of the contacted companies indicated a

prior:iy iy these pressure points as discussed above as
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being the driving forces for the committee deliberations.
The problem is too dynamic for placing such elements in an
SOP. the analysis, therefore, suggests a rejection for the
hypothesis established earlier. Cost is only one of several
considefations and at times, may be a secondary
consideration in the make or buy decision.

We might add that the make-or-buy decision is handled
precisely the same way by companies that are heavily into
Classified work, with no foreign production offsets and by
firms heavily involved in military hardware with substantial

foreign offsets.
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Chapter 6
Production Base Analysis

There has been and is a continuing concern among various
NOD officials reqarding deficiencies in the cGefense
induetrial »aso. This concern is expressed in congressional
hearings. =tatements by military personnel including General
Alton D. Slav. as well as in various documents published by
DOD and the xrmed services. Specifically, the concern is
directesd at the ability of the defense industrial base to
respongd ¢ he kinds of DOD weapons systems requirements
that might arise in different environments; Three kinds of
environments are mentioned: (i) a five year peacetime

procuremenc Prodrams;

(ii) an ability to respond to a "surge" raquirement
in hardware production ( either selective
hardware systems or all hardware systems over a
1iven period of time short of an actual United
States military engagement); and,
(iii} full mobilization.
The X production base analysis", is an attempt to
etermine thz delay time needed to accomplish certain
nilit i ware nroduction goals given the existing industrial

capacitisc of the defense industrial base and the environment
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in whish ¢he decisions are being made. The analysis also
look o -capital improvements needed to rectify
£ i€ prolRlens,

From the Pur Force point of view there are a number of
studiec thel have dealt with either the entire problem or
parti« aepactn of the problem. These include the 1976
Defense eipve Buserd study of Preparedness Planning, the
1980 Lefense Science Beard study on Industrial
Responsiveness, and the December 1980 Report of the Defense

1]

Indust Boge Panal of the House Armed Services Commitbee
In 1975 Air Force Logistics Command undertook an analysis
which inteqrated wartime logistics support with the
ivailable industrial capability. In addition there was the
Air Force Systems Command's PAY OFF 80 which assessed
national productivity issues in the context of DOD's
capability to efficiently acquire weapons systems. In 1981
Air Force Systems Cormand undertook an assessment of the
mpact of current acquisition policy on the efficiency and
che availanhility of critical manufacturing capabilities
rithin tiw f fense industrial base., In 1981 Air Force
Logigtic “ommand defined the "contract surge" methedology

for 1in the preduction cutput of out-cf-producticn

spare parts., Finally, there is the most recent study done
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jointly by Air Force Systems Command and Air Force Logistics
Command entitled PRODUCTION BASE ANALYSIS FOR FY 83.

To repeat, production base analysis focuses upon the
ability of the defense industrial base of the United States
to produce various quantities of military hardware in a
given period of time and in various environments. One
apparent characteristic of such analysis is that it usually
deals with problems in physical or real terms rather than in
monetary terms. The conceptual framework of the analysis is
defined as "how long will it take to produce n-number of
hardware units", not "how much will it cost to produce
n-number of hardware units". A second characteristic of
production based analysis is an attempt to isolate critical
production bottlenecks and constraints that preclude the
attainment of desired production goals. The kinds of
recommendations which result from production base analysis
investigations are those concerning capital investment
incentives, stockpiling of long lead materials and the like
that might eliminate bottlenecks and other constraints.

The discussion in this concluding chapter identifies and
examines briefly the various methodologies that have been
applied in production base analysis and indicates

how the activities accomplished in the completion of current
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research contribute positively to the effectiveness of
Lrediust tur Bsase analysis. It is to be noted that these

srivities sre not defined as tasks to be completed in the
covering contrack's statement of work. Rather, it was
decided to include the present chapter because discussions
with various iundividuais indicated that it would provide a
useful link beztween the specific concerns of the current
ontract and other activities concerned with the viability

'f the deferse industrial base.

Methodologies Used in Production Base Analysis

A study by vPaul McCoy, prepared for the Office of the
nder Secretary of Defense for Research and Engineering (IDA
aper P-1632, volumes I and II) attempts to develop and

areéent a method for identifying key sectors of the U.S.
ndustrial base which could constrain a major force
xpansicn. The study sets forth a method for calculating
jefense industrial requirements for a "surge" or major force

Xpa

2101
ey beaains his analysis by indicating that there are
nethods currently used for mobilization

ylannin ‘he first is the critical path method used in lead
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time studies done for particular weapons systems.1 The major
advantage of this kind of analysis is that the detailed
parts, components, supplies and subassemblies can be
individually tracked with an ability to explicitly analyze
the time delays involved in the production process., The
disadvantage is that usually only one weapon system can be
analyzed at a time, with an inability to determine what
happens to schedules and lead times when the entire economy
is operating in a "surge" or full mobilization environment.

The second method mentioned by McCoy uses the standard
Leontief Input-Output approach. This method uses the
Department of Commerce tables for the U.S. economy which
include 485 groups, with the ability to combine the various
groups to develop forecasts of U.S. production.
requirements.2

. The third general approach mentioned by McCoy is the
use of a linear programming model such as the one developed
for the Federal Emergency Management Agency (FEMA)., In

this type of model the constraints can be explicitly
included in the model in predicting capacity expansion. This
model does not take into account production time delays and,
because of the computation complexity of solving the linear
equations, the model uses broader commodity groupings than
other procedures,3

Having mentioned the three general methodologies, McCoy
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gees on wo develop and explain the Industrial Mobilization
Dior oaary Podel (IMPMOD), Because it represents one of the

ore incerestisg approaches to production base analysis, it
is useful to explure IMPMOD in more detail. We can begin by
examining the critical path network for aircraft production
illustraced 10 Pigure o,.1, (taken from the McCcy Report).
This neiwopr fndicates the relation between the
contractor/subcontractor/vendor tier levels discussed in
Chapter 2. Critical path analysis goes one step further and
indicates tihe gpecific relationships between the cells in
the various tier levels. The critical path networik serves

o underscore a significant point developed in the prior
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Figure 6.1
Critical Path Network for Aircraft Production

Source: Taken from Paul McCoy, IMPMOD Model, IDA
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chaplers of this study: whep considering military hardware
Rillstiioue  du-ie pot useful to limit the considerations to
aoaubiasiock bmozican firms but to take an economy wide
peispactive,

For examvle, the cell on the left side of Figure
6.) represcois the SYSTEM (first) tier or the assembly of
the final #ilitary hardware unit. The cell is labeled
AIRCRAFT, A line irom one cell to another on the figure
connects & box in one tier to a box in another tier and
indicater that & commodity is directly reguired in the
production of the commodity in the previous tier. For
instance in Fiqurxe 6.1, the leftmost box indicates that
hircraft 1s the final cutput. This requiree production from
Riveratt/Miscile Bquipment (second tier, lowest box), which
in turn requires radio TV commercial equipment, (second box
from the bottom, third tier); aircraft missile
engineering{fifth box from the bottom, third tier);
electronic coumponents (second box from the bottom, féurth
tier) and so forth. The point is that in order to determine
the lead cimes required to increase the output of military
nardware, ii is not sufficient to simply look at the
def > iadusirigl baee"” or the first tier. Simply, the

bottier tn expanding production may well be in a third
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tier area such as industrial chemicals; hardly an industry .
that would normally be considered as located in the defense
industrial base. The bottlenecks to added production (at any
tier level), may be from inadequate capacity, competition
from other military production hardware requirements, or
competition from civilian production.

In interpreting the structure of Figure 6.1, cells in
each tier are arranged in increasing importance of
production contribution to the higher tier. Thus the bottom
cell in each tier contributes the most to the production of
the end item in terms of dollar value. Air/Missile Equipment
contributes the most in the first tier; Electronic
Components contributes the most in the second tier, and so
on. This is indicated by the number preceding the cell
name. For Air/Missile Equipment for every dollar spent in
the production of the end item, Aircraft, .1363 dollars is
spent on Air/Missile Equipment; .0711 is spent on Radio/TV
Communications Equipment; .047 dollars is spent on
Air/Missile Engineering, and so on. The top number on the
right side of the NAME of each cell is the value-added by
that industry cell in the production of that commodity; the
production of that industrial cell as measured by such

expenditures as wages, profits, rent, taxes. The number on
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the bLoteon tight side of each cell represents the purchases
of Comneur’ ion by that cell NOT derived from lines to that
Cemnadity fiun lower tiers. But the output of a firm
which is nei accounced by its value added must be accounted
for by its purchazes from other firms. This is why the two
numbers or tha right ¢f the cell name sum to one (1.0) when the
cell makes ne purchases from cother cells in the table. If a
cell makes purchases from other cells then the left hand side
number fron the apororriate cells must be added to the two
right hand rumbers of an upper tier cell to obtain a value
of one.

HMaCoy indicates the major assumptions of his study
moudel, cived in his report. Théy are:
' 1, AL} cqmmoditiés can be treated as aggregate
groups at the four digit SIC code level;
2. All future mobilization DOD purchases will be
in the same pattern as planned for the FY 1986
five year defense plan;

. All defense end items are delivered according
to the same time-phased pattern during
mobilization;

tel non-defense spending is not reduced

vwrinag mobilization and is at the same pattern
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as shown for 1981 and grows at the same rate;
*%* 5, Production process times for individual
commodities are estimated based on the smallest
order lead time observed for the past ten years;
6. Commodity queue times can be neglected; and
7. Production capacity growth is unchanged during
mobilization.
At present the IMPMOD model can set the parameters as
desired, hence the limiting assumptions become model
variables. The starred assumptions remain in the present
IMPMOD model.

In the development of the IMPMOD model as with all
input-output models, there is the significant problem of
estimating industrial capacity.4 There is also the problem
of having to deal with the input-output coefficients that
may be significantly out of date. Still given these
assumptiohs and limitations the model is able to indicate
time-phased production requirements of critical parts as
related to capacity and delivery of end items in the
particular military hardware area.

Thomas, in his review of IMPMOD( "Bconomic Models for
Projecting Industrial Capacity for Defense Production: A

Review") concludes with a number of recommendations. One of
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his recnmmendations is that research be supported to provide
better =ziimates of capacity for "most important defense
industriec”., This is perfectly consistent with arguments
mzde 1n eariier chapters that strategic planning (as well as
more eifective acguisition) requires production data; the two
terms “caprcity® and "production data" are, in this context.
refervine o the 2kility of the firm to produce. Thomas also
recommends that the Bureau of the Census should support
studies leading to determination of the physical limits of
nlant vroduction, rather tban practical capacity. This ig
consistent with the earlier discussion, particularly in the
rontext of assessing surge capability. A final
recommendation that is consistent with the analysis
presented in the previous chapters is his recommendation

hat funding should concentrate on studies of problems
issociated with potential business bottlenecks. This would
be the case in attempting to determine whether in fact
ontractor,/subcontractor/vendor units are declining, going

ut of business or shifting to civilian production.

Features of Production Base Analysis

Ihiere ave certain key features of production base
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analysis. These, not necessarily in order of importance, are
(i) concern over the fiscal environment and economic priorities
within which any given military acquisition will occur, (ii) a
concern for the availability of strategic supplies and
materials needed to produce the final military product,

(iii) the capacity of the critical industries or plants to
provide the inputs required for the final assembly, (iv) the
lead time required to produce the critical items needed in
the final military hardware units, and, (v) the management
skills required to plan the use of the capacity, material
supplies and labor time in creating and using the components
which, in turn, are used in creating the final military
hardware unit. As noted, capacity studies are difficult to
obtain, but are necessary in order to establish the rated
and used capacity of the various industry components
required. Production base analysis, with the exception of
the input-output models, tends to focus excessively on the
defense industrial base industries or first tier firms
without taking the necessary broad view of the industrial
base of the United States. For many hardware units produced
for the military, the problem of multi-national acquisition

complicates the problems of production base analysis.
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Moso production base analyses tend to use a common set
"rem ¢ ise" pgtimates for the various components. For
ingranes  the YEDERAL REGISTER (Part II) for June 25, 1974
provides ba¢karourd on the rules and regulations governing
the Defense Materials System , identifies the items involved
and preovideos fhe estimetsed lead time and the "minimum
number c¢f dayr in advance of the first day of the month in
which the shiprent is required”. This provides the lead time
estimates for many of the items involved. Estimates of JAMAC
(AFSC/PMDMY provide the results of a 1983 estimate for lead
time information for aerospace contractors: the average lead
time in weoeks for gmall and larqge orders for various
eroepace materials(Merorandum: Material Lead Time
information, JRMAC, Wright-Patterson Air Force Base, Ohio,
45433). Additional and related lead time information is
provided in the USAF PRODUCTION BASE ANALYSIS, FY 1983, In
some ‘netances the lead time information appears to be the
result of current surveys. Elsewhere it appears to be

published standard commercial information.

“lternative to Traditional Modeling

A tary analysis is usually structured in terms of
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past history and eristing DAR forms. A paper done by Lt.
Col. O. M, Collins presents some interesting possibilities
for breaking this traditional mold. The traditional mold is
either to use the Input-Output Matrix approach and
historical matrix coefficients in developing an applied
input-output model, or to use the existing DAR forms in
carrying out the analysis. Collins notes that a decision to
establish a credible industrial planning process must come
from the highest levels of the military and must be
supported by a management hierarchy. Note that these are
similar to the requirements for an effort to use a database
to increase contractor/subcontractor/vendor bidding lists,
as stated previously. However, the process must include a
decision concerning whether the planning will be reactive or
will be pro-active, Pro-active, in this context, means an
ability to plan and shape the future industrial base
resources to match anticipated needs and technology. In
short the production base planning agenda will have to be
reshaped to focus upon problems of production surge or
problems of full mobilization. To this extent the existing
or historical models including the DD Form 1519 appear
limited to the historical perspective.

At this point it is useful to consider certain
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ceoncep . which might contribute to a more creative and
0 ‘ ing production base analysis. First, a credible
rndinstrial mianning process should establish a guide to the
develcpment of production base resources in a transition
from the present situation to the future. Instead of basing
productian iveis on & peint-solution-surge set of
assumpt lon the Jdegree of surge capability (desired) should
be based an a consticious management decision to be prepared
to surage from peacetime production rates for a given system
or set of svstense, Ly some stipulated factor and within &
given period. For a longer term vision, production base
anal must angure the availability of industrial base
2blishmonts and industrial base resources to satisfy
ztipulated technolcgy and military hardware force cbjectives
(Collins, 26). Basically this approach would imply a change
in the present day business assumption of méximum profit in
the short term,
A second concern in establishing an industéial base

planning process is the understanding of the linkages not

nly i ] sro-gconomic planning at the industrial
sector laval, but also micro-economic planning at the
ndust cgment and/or establishment level. It would seemn

*lear tl il the objective of any production base planning
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process would be to develop the necessary information to
provide decision makers with the required data as well as the
establishment of a framework within which the data may be
focused toward given policy goals. The information provided
might be direct data, inferential information or a modeled

answer.

Basic Considerations of an Integrated Planning Approach

In any continual production base planning approach, the
key consideratioh is to relate the industrial base
establishments with the materials, supplies, parts and
components required by the appropriate establishments to
provide inputs aﬁd to assemble the end product hardware
units. A related critical question is the identification of
the establishment units and the capacity of those units not
only in terms of investment capacity but also in terms of
labor skills and availability. Thus the requirement is to
determine not only the goals of the production base planning
approach but also the specific information required to be
able to set those goals. The particular model used should be
selected accordingly. The following considerations form an

initial framework within which to consider an integrated
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planning approach for the Air Force.

The #1rst and perhaps the most important issue is to
ensure that focus is maintained on the United States
industrial base, and not simply some subset reflected as the
"defense industrial base”"., This point is amply demonstrated
in Chapter Z ~f this stndy, and by McCoy using the IMPMOD
model. In terms of Fiqure 2.1 of chapter 2, a bottleneck can
in fact occur at any point from petroleum supply through
aluminum forqging, composite material development as well as
in the more familiar areas such as electronic
chip/subassembly development,

A second point underscoring the necessity of
identifying required materials and components.is that the
orders may be optimized through the use of materials
stockpiles or multi-year prime or subcontracts. In a period
of surge (or of full mobilization), the availability of
critical raw materials is paramount., This availability of
raw naterials may be the link permitting immediate hardware
production while the process of producing raw materials is
brought to full capacity levels. A major effort is needed to
ensure that substitute materials (or less expensive but less
effective materials) are known to the planners.

s

“hird, it is also important to identify all domestic
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capacity that could be transformed in a given period of time
to support a mobilization or a surge requirement. This may
be particularly important in the event of multi-national
production of hardware units, such as the F-16. The USAF
PRODUCTION BASE ANALYSIS FOR FY 1983 considers this point.
The F-16 system consists of 5,000 suppliers of all types of
materials with over 700 suppliers providing repairable
items. There are approximately 115 items of government
furnished equipment (GFE) delivered with or installed with
each production aircraft. Except for the forward fuselage,
all major structural subassemblies are coproduced by
participating European industry.

A fourth point is also nofed by Collins; the
establishment of a production base analysis planning
methodology shodld be identified as a means to an end
rather than as an end in itself. The planning system should
be the vehicle for integrating policy and program
acquisition decisions to accomplish the goal of efficient
and effective acquisition of military hardware. As such, it
is necessary to carefully describe and define the planning
goals and structure. To fail to do this is to permit the
model to define the goals and the structure.

As a fifth and final consideration, the assumptions on
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which che production base analysis planning rest must be

CHL ; “uiined., While the following list is not
xhaustive, it is illustrative of the kinds of questions to
which ancw mpet be assumed: (i), will civilian or

domestic production continue at the same level and rate of
growth; o1 will military production expand relative to
present domestic production? (ii), will domestic capacity
need to expand to replace foreign multi-national production
of military hardware components? (iii), to what extent will
negotiation exception principles be followed in the planning
pPhases? (iv), what are the expected military expenditure
levels t¢ be/or what percent of GNP is expected to be
dilccated vo the military hardware base planning? (v), is
the planning to be based on aggregated industry groups at
the four digit SIC code level (IMPMOD) or is the analysis to
be carried out for each system? (vi), should the analysis
reconsider the lead times estimated for the precduction of
materials and components in each unit or are the existing
conventional lead time estimates considered to be sufficient?
(vii), are commodity queue times to be included in the
analysis

:rs5 that the critical path network, as

Jemo: rated by TMPMOD, forms a basic industrial framework



page 6-21
upon which production base analysis can be carried out., It
also seems that much more attention must be paid to
disaggregating the analysis from the four digit SIC code
level to the individual plant/establishment unit involved in
the production of military hardware components. Not only is
it necessary to know the 5,000 establishments involved in
providing inputs to the F-16, we need to know whether there
are another 5,000 establishments that could provide the same

materials.
Summary

This discussion of production base analysis has had two
broad goals. The first was simply to review the meaning,
nature, and methodclogies associated with production base
analysis. The second was to provide reactions to production
base analysis aé suggested by the analysis of the first five
chapters of this report. The main conclusions are: (i)
production base analysis is a critical procedure for
assessing the ability of the economy to respond to defense
requirements; (ii) production base analysis is likely to be
most useful and effective when it takes the broades; possible

perspective; and (iii) production base analysis requires
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prod iuction and financial information but goes
neyand these doka requirements by demanding information
regarding the interrelations between firms and industrial

levels or tiers.

Chaptexr 6: Footnotes

1, rPor example, the study of the 155mm self-propelled
howitzer (Lndustxial Base Responsiveness Study for Howitzers,
Medium. Self-Propelled, 155mn M109A2, Department of The
Army, Armament Materlel Readiness Command, Rock Island,
illincis, ¥May 1978.) Further, one might consult the U.S.
ARMY 3YETEN FOR AUTOMATION OF PREPAREDNESS PLANNIHG (ASAPP),
October 1, 1981, U.S. Army Industrial Base Engineering
-Act1v1ty, Rock Island, Illinois 61299, ASAPP replaces a

T for o:pna*ﬁflon of production base anzlysis
(PBA) with an automated system which takes advantage oi
Tndu ia 'veparedness Daca (IPP) in machine readable form.

Also: Industrial Base Responsiveness Study for fthe IOW
Weapon System, Department of the Army, Redstone Arsenal,

Alabama, cune 1973, and Ammunition Production Bas: Leadtime

2, Dr. R. William Thomas, IDA, notes in his study Economic
Models for Projecting Industrial Capacity for Defense
Production: A Review, Institute for Defense Analysis,
Program Analysis Division March, 1983, that there

are three models currently available to the Department of
Defense that use the basic Input-Output methodology: first,
the Defense Eccnomic Impact Modeling System (DEIMS)
developed and maintained by Program Analysis and Evaluation,
0SD; second, The Revised Growth for Industrial Potential
Model (RE™] ' developed and maintained by the Federal
Emergency Management Agency; and, third, the Industrial
Mobilization Planning Model (IMPMOD) developed by Paul McCoy
of IDA znd lrrently being maintained and expanded by

noma he interested reader may wish to
consult, in addition to the McCoy and Thomas studies, the
work ns by Blond, The Defense Economic Impact Modeling
Syst 1 >f Lhe Secretary of Defense, Program

3. This roach is discussed in D. B. Belzer and R. J.
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Nesse, A Model Lo Identify Potential Resource Constraints in
2 War Mobilization, Rattelle Pacific Northwest Laboratories,

4, with respect to the capacity problems, capacity

studies were those provided by the Bureau of Census , June
1980 (Survey of Current Business, June, 1980, p.25 and

March, 1981, p. 31). The capacity definition is "Practical
Capacity”"; that is, assuming the level of output that can be
achieved with the framework of a realistic work pattern (8
hour day), and that sufficient labor, materials and

utilities are in place for the capacity utilization to occur.
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Chapter 7

Summary and Conclusions

as jndicated in the introductory chapter to this report,
three major tasks were to be accomplished: (i) identifying
aerospace supconitractors, (ii) investigating databases on
privately he=la firms, ard (iii) examining the prime
contractor's decision to make or buy parts, components and/or
subassemblies from subcontractors and vendors. This concluding
chapter summarizes the findings with regard to each of these
activities. It aiso summarizes the connection between the
current study and production base analysis, discussed in

Chapter 6.

fdentifying Aerospace Subcontractors

This study could not completely identify specific firms
who either continuously or occasionally sell raw materials,
parts and components and subassemblies to the firms who hold
direct contracts with the Air Force and with DOD. The reason
was the absence of available historical data on individual

subcontractors maintained by the Air Force. Rather, the
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methodology for identifying aerospace subcontractors was
accomplished through a consideration of the defense industrial
base as that term is broadly defined. At the top of the
industrial pyramid are the prime contractors, the firms who
deal directly with DOD and the Air Force; they are the first
tier firms., Below the prime contractors are the second tier
firms who produce and supply the prime contractors with
systems and subsystems. The third tier firms supply systems
and subsystems to prime contractors and the DOD. The fourth
tier firms supply all tiers with raw materials.

The point of this analysis is that any attempt to assess
the viability of the U.S. (defense) industrial base must
include an assessment of the strength of the firms in all tier
levels not simply those immediately identifiable as aerospace
contractors and subcontractors. A related point is that
regulations require only that the prime contractor identify
major/critical components and parts of the production effort
(by subcontractor) a dynamic phenomenon (See: AFSCR, DAR
Supplement, Section XXIII, 6 August 1982, "Shbcontracting

policies and procedures"). In addition, an assessment of the
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viability of the U.S. defense industrial base depends not only
on the stranath of the firms currently involved in defense
productinn bat on the strength of all the firms who could
participate in defense production. It is possible to
construct, at least on a limited scale, the four tier pyramid
for defense activity in a general sense (Figure 2.1 of Chapter
2) and also for specific major weapons systems (TFigure 2.2 of
Chapter 2). The significance of this to the Air Force is that
it points to the approach that must be used if there is to be
2 realistic increase in contractor, subcontractor and vendor
bidding lists.

Chapter 2 is concerned with the nature of the producing
units in each of the tiers. These producing units may be
distinguished in terms of legal status, that is corporations,
partnerships, or proprietorships. They may also be
distinguished in terms of establishments and enterprises.
Establishments are the smallest unit in which business
sctivity is carried out and on which statistical information
is collected., The concept "enterprise" includes all

stablicshments of a parent firm including the parent or

headquarters establishment. The U.S. industrial base consists
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of all establishments and/or enterprises included in the

industrial pyramid.

Databases on Privately Held Firms

Chapter 2 distinguishes between SEC registered
corporations and all other business units. Such firms are
required to file financial statements which become part of the
public domain., There is, therefore, no difficulty in securing
product and financial information on these firms although
production data may be somewhat more limited. Obtaining
information on the establishments that constitute the
subsidiaries of a public corporation is likewise relatively
straightforward. Information on the SEC registered
corporations as ngl as their registered subsidiaries is
provided by both Standard and Poor's Inc. and Disclosure Inc.
Information on the establishments cpnstituting the enterprise
is provided by Economic Information Service Inc. (EIS).
Obtaining information on the other business units, privately
owned establishments and firms, is more difficult for there
are no requirements that data concerning these units be made
available to the public.

Chapter 3 begins by examining the relative importance of
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the small business community for it is these tyres of firms
who are likely to be privately held (not SEC registered). This
examination indicates that even for the manufacturing sector
of the economy sm2ll business firms - establishments with less
than 500 employees - still account for 25 percent of all
employment. Thus, any effort to construct an industrial
pyramid cr to analyze ar industrial pyramid which omits small
business units will involve serious omissions. However, the
Small Business Administration, Office of Advocacy (SBAOA) has
established the Maéter Eztablishment List (MEL) file and this
file allows for product identification at the firm specific
level for some 8.1 million establishments.

In addition, the SRAOA has also created the United States
Establishment and Enterprise Microdata (USEEM) file which
provides select production and financial information for a
smaller number of small business firms.

The MEL file together with the USEEM file can provide
significant insights into the nature of the private portion of
the American industrial base. These two files together with

the Standard arnd Poor's file or Disclosure Inc., file and the
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EIS file on SEC recgistered corporate establishments can
provide the information access and analytic capability for the
entire American industrial base.

Chapter 4 of this study takes up the issue of using
available databases to increase bidding lists. The point is
established that increasing the size of bidding lists serves a
number of goals including the generation of competition which
in turn facilitates more effective acquisition. It would also
serve to expand the number of firms which could be relied on
in the event of a rapid expansion in military production. As
far as the actual use of databases to expand bidding lists is
concerned, the conclusion is that the SBAOA MEL file with the
EIS establishment file would be most useful because they are
so extensive and include the focus on establishments. Chapter
4 also contains suggestions for supplementing the information
contained in the MEL file so that the existing DOD bidding

lists might become more comprehensive and more effective.
The Make or Buy Decision
The industrial base pyramid does not simply evolve, but

is shaped by a variety of forces including such broad forces

as the federal government antitrust laws. In the context of
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the current study the industrial base pyramid is also affected
by the maks or buy decision of business firms. The purpose of
Chapter 5 ie an assessment of this decision as it occurs
within the context of aerospace weapons systems. This
assessment was accomplished through personal and telephone
interviews with a spectrum of companies doing business with
the Air Ferce. In a very real sense the make or buy decision
determines the structure of the industrial pyramid, since a
company's decision to "make"” rather than "buy" clearly affects
the number of business units in the next lower tier.

As for specific findings, it was concluded that there is
no single factor which dominates the make or buy decision for
the firms surveyed. Rather, the decision is made in an
environment of a number of varied and dynamic constraints.
Ihese include facility and skill capability, plant capacity,
plant utilization, time frame and reliability of estimates,
part or component criticalness, firm reputation and regulatory
and financial considerations. Moreover, the make or buy
decision is handled in each firm contacted by a committee
that hag standard operating procedures for its guide. These

procedures do not assign priorities to the factors to be
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evaluated. The survey provides no support for the hypothesis
that the make or buy decision is determined solely by cost

considerations.

Production Base Analysis

Chapter 6 moves considerably beyond the narrowly defined
tasks indicated in the existing contract's statement of scope
or work. This chapter attempts to relate the activities
undertaken in connection with the current contract to
activities and concerns expressed by other researchers and
policy makers with whom we have had contact in completing the
specific tasks.

In a broad sense production base analysis can be
interpreted as an attempt to define the industrial base
pyramid either from the perspective of all DOD acquisition or
from the perspective of a particular weapons system. However,
production base analysis is, as its name suggests, analytical
and the analysis is concerned with production. Thus,
production base analysis examines the relationships which
exist between firms within a tier as well as the relations

which exist between tiers. In essence, production base
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analysis, although it may be accomplished with different
methodologies, is concerned with answering the question: Is
the industrial base capable of responding to a defense buildup
of a particular size within a particular period of time?

As for the comnonalities between production base analysis
and the more narrow concerns of this study, several are
mentioned in chapter 6. The first is that a ‘broad view should
be taken regarding the defense industrial base; assessments
must be accomplished by considering all four tiers of the
industrial pyramid and should extend beyond the firms
currently participating in defense production., The second is
the view that all of the data necessary for analysis is simply
not available. An effective bidding list would require
product, production and financial information, but production

nformation is not only lacking for privately held firms but
for publicly held firms as well. Thus, production base

analysis is limited by the availability of production data.



Appendix A

feledyne Establishment Structure



DEPARTMENT f-1

OF
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UNIVERSITY OF NOTRE DAME

NOTRE DAME, INDIANA 465%
PHONE 219/2%9-633%

June 20, 1983

Bernice D. Slatin

Administrator, Database Reports
Economic Information Systems, Inc.
310 Madiscn Avenue,

New York, New York 10017

Dear Ms. Slatin:

Thank you for sending the "Line of Business Report" on
Teledyne. 1 have ordered that a check be sent to vou
in paymeiit of the Report. The University of Notre

Dame will forward the check.

The work that 1 am doing is for- the U.S. Air Force,
Wright-Patterson Air Force Base, Ohio. We are attempting -
to demonstrate to the Air Force, on this contract, the
advisability of obtaining and using certain databases

in order to bring a higher degree of competition into their
purchasing. The report we are doing is a feasibility

study not an implementation. I should 1ike to obtain
permission to use portions of the Teledyne Inc. report

and to include the total report as an appendix to my study.

The purpose of the inclusions would be to illustrate what it
is possible to do with the database involved, not to undertake
an analysis.

Sincerely

.“”\wmm J’ Oaucd'xi/@’l"

William I. Davisson
Department of Economics
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INTRODUCTION TO YOUR LINE OF BUSINESS REPORT

An EIS Line of Business Report analyzes the lines of
business of a company in terms of its sales, ranking and
share of market in each industry in which it participates.
The establishments owned by each company are identified by
name, address, size, and Standard Industrial Classification
(SIC) code.

The Line of Business Report is in two parts:

In Part I, the Report lists all the industries in which
the company* has sales; the value of shipments by the company
in each industry; the share of market of the company in each
industry; the percent of the companv's sales in each industry;
and the ranking (in order of sales size) of the company in
each industry. )

In Part II, the Report identifies the establishments
that belong to the company, with their addresses, SIC codes,
phone numbers and number of employees.

EIS can provide these unique shipments estimates because
the individual establishment data which it has developed from
its own sources have been constructed to be consistent with
the aggregate statistics published by the Bureau of the Cen-
sus for industry shipments, industry state and county employ-
ment, industry concentration, and the number of establishments
cross-classified by industry and employment size. The Census
aggregates are supplemented by information from corporation
annual reports, information reported to EIS from companies
listed in EIS data banks, and by feedback from users of EIS

reports.

*Public companies are designated with an asterisk (*) as the last letter of
the parent company name field. Companies with foreign ownership represent-
ing 10% or more of the value of the company are designated with a "+" as
the next to last letter in the parent company name field.



I'he following describes how the EIS Line of Business

Reperts ave produced:

1 shipments of all establishments are calculated on the
% of number of employees and value of shipments
per employee typical for each industry.

2. Lstablisnments are coded so as to assemble them into
companies. .

I Shipments of establishments in each company are recon-
*ilesd 4+ corporate financial reports, and printed out
by 7 a5 SIC summaries of sales for each company.

4. Sales of companies (the sum of the shipments by plants)

in enzh 4-digit SIC industry are reconciled with Census
Bureau statistics on industry concentration in each
4-digit SIC industry.

IS est:mates of each company‘'s market srnare may differ
from the company's own estimates. Companies ofien report
their sales aleng divisional lines, and these are often not
compatible with the SIC system that is the basis of EIS cal-
culations of market share,

For instance, special treatment is required for inte-
grated companies (such as oil, auto, primary metals, paper,
and chemicals) which, of necessity, adopt a value-added
formula in reporting their sales volume on a consolidated
basis. To avoid sales duplication and to make full use of
the sales figures that companies report, the EIS methodolo-
gy values output at the primary stages of production at in-
dusiry market prices and values output at the final stages
of preduction or distribution as value-added. Thus, if a
company nainkains a'captive manufacturing, transportation,
wholesaling, or retailing operation, the output of the cs-~
tablichments are accorded values in line with industry wide
transp zti=2n, wholesaling and retailing margins. While

this procedurs results in an underestimation of the "actual™



establishment sales in such integrated companies as Exxon,
General Motors, etc. in their captive activities, the "value-
added" concept corresponds to the company's own method of
measuring the contribution in revenues of each division to
the parént company as reported in its consolidated annual
report.

To compile and retrieve the information appearing in
this report, EIS scans, analyzes, and inputs into its data

bank tens of thousands of observations per year from:

1. Census Bureau publications on the value of industry
shipments, industry concentration, and the size and
SIC code of establishments in each state and county
in the U.S.

2. Corporate annual reports, press clippings, and other
published financial studies on company sales, divi~
sional sales, mergers and acquisitions, and estab-
lishment openings and closings.

3. Industrial, trade and telephone directories on estab-
lishment addresses, employment size, SIC codes and
phone numbers.

4. Feedback from EIS clients about establishments and com-
panies as reported by their sales force.

EIS inputs approximately 100,000 changes per year into
its establishment file and company file database. These in-
clude establishment and company openings, closings, reloca-
tions to new addresses, name changes, ownership changes,
telephone number changes, employment changes and changes in
SIC or line of business.

EIS exerts all reasonable efforts to achieve accuracy
in these reports, but EIS does not assume any liability for

the absolute correctness of this information.
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3312 CLAST FURNACES & STEEL MILLS 78.7 2875, 0.23 S
3316 CDLD FINISHING DF STEEL SHAPES 91.8 3.21 2.78 4
3317 STEEL PIPE AND TUSES 7.4 0.26 0.19 72
3321 GRAY IRDN FDUNDRIES 9.8 0.34 0. t4 173
3222 MALLEASLE IRON FGUNDRIES 9.2 0.32 2.14 18
3325 STEEL FGUNDRIES, NEC 27.0 0.94 0.85 27
3339 PRIMARY HNONFERROUS METALS, NEC 168 4 5.88 10:95 2
3341 SECONDARY NDNFERROUS METALS 3.5 0.12 G.07 218
3356 NONFERRDUS RDLLING & DRAWING, NEC 62.7 2.19 1.82 1"
3357 NONFERR WIRE DRAWING & INSULATING 63.4 2.21 0.74 31
3361 ALUMINUM FDUNDRIES 22.7 0.79 0.77 19
3423 HAND & EDGE TDDLS. NEC 1.8 0.06 0.06 266
3425 HAND SAWS & SAW BLAOES 3.1 G. 11 0.49 32
3432 PLUMBING FITTINGS & BRASS GDDDS 7.6. 0.27 0.54 52
3433 HEATING EQUIP, EXC ELEC & WARM AIR 1.6 0.05 0.07 306
3441 FABRICATED STRUCTURAL METAL 13.8 0.48 0.15 108
3443 FABRICATED PLAT WRK - BOILER SHPS 27.2 0.95 0.27 61
3444 SHEET WMETAL WDRK 1.4 0.05 0.02 1694
3451 SCREW MACHINE PRDOUCTS 9.0 0.31 0.34 35
3462 [RON & STEEL FDRGINGS 21.1 0.74 C.58 31
3471 PLATING AND POLISHING 2.0 0.07 O 08 448
3494 VALVES & PIPE FITTINGS 31.6 1.10 ¢.38 66
3436 MISC FABRICATED WIRE PRDDUCTS 2.3 0.08 9. 12 203
3498 FABRICATED PIPE & FITTINGS 4.3 0.15 0.17 155
3499 FABRICATED METAL PRODUCTS, NEC 10.6 0.37 0.21 11
3519 INTERNAL CDMBUSTIDN ENGINES, NEC 188.8 6.5¢ 2.08 13
3532 MINING MACHINERY 1.4 0.05 Q.05 212
3533 DIL FIELD MACHINERY 4.6 0.1 0.05 2314
3541 MACHINE TODLS, METAL CUTTING TYPE 40.1 1.40 O 78 23
3542 MACHINE TOOLS, METAL FORMING TYPE 8.7 0.30 G.51 49
3544 SPECIAL DIES, TDDLS. JIGS, FIXTRS 18.2 O 64 0.30 20
3545 MACHINE TODL ACCESSORIES 4.9 .17 0.13 142

“~IS REPORT IS NOT 10 BE REPRODUCED WITHOUT THE WRITTEN PERMISSIDN OF ECONCMIC INFORMATIDN SYSTEMS

9-v



ECONOMIC INFORMATION SYSTEMS
DATE OF RUN - 06/09/83 LINE OF BUSINESS REPORT PAGE 2
PART 1 - SUMMARY DOF SALES BY INOUSTRY

06144 TELEOYNE INC * {901 AVE OF STARS LOS ANGELES CA 380067 213-277-3311
INOUSTRIES IN WHICH COMPANY OPERATES... ANNUAL PCT OF ° PCT OF RANKING
0 0 SALES COMPANY INOUSTRY WITHIN
SIC. SIC DESCRIPTION.................. (s MIL) SALES SALES INOUSTRY
3559 SPECIAL INOUSTRY MACHINERY, NEC 14.7 0.51 0.27 72
3561 PUMPS & PUMPING EQUIPMENT 7.7 0.27 0. 14 124
3567 INDUSTRIAL FURNACES & OVENS 16 .8 0.59 1.41 15
3569 GENERAL INDUSTRIAL MACHINERY, NEC 1.7 0.06 0.04 543
3573 ELECTRONIC COMPUTING EQUIPMENT 125.8 4.39 0.38 32
3589 SERVICE INOUSTRY MACHINERY, NEC 10.0 0.35 0.40 63
3599 MACHINERY, EXC ELECTRICAL, NEC 4.6 0. 16 0.04 598
3612 "TRANSFORMERS ' 3.8 0.13° 0.12 94
3622 INDUSTRIAL CONTROLS 7.4 0.26 0.18 93
3623 WELOING AFPARATUS, ELECTRIC 49.4 1.72 3.29 9
3629 ELEC INDUSTRIAL APPARATUS, NcC 1.8 0.06" 0.17 38
3634 ELECTRIC HOUSEWARES & FANS 43.2 1.51 1.30 18
3636 SEWING MACHINES 5.0 0.17 1.56 12
3643 CURRENT-CARRYING WIRING OEVICES 14.9 0.52 0.54 45
3646 COMMERCIAL LIGHTING FIXTURES 6.6 0.23 0.43 47

. 3651 RADIO & TV RECEIVING SETS 17.3 0.60 0.24 64
3662 RADIOC & TV COMMUNICATION EQUIPMENT 129.1 4.51 0.50 38
3673 ELECTRON TUBES, TRANSMITTING 6.5 0.23 0.96 16
3674 SEMICONDUCTORS & RELATEO OEVICES 84.8 2.96 0.79 23
3678 ELECTRONIC CONNECTORS 3.5 0.12 0.15 58
3679 ELECTRONIC COMPONENTS, NEC 70.7 2.47 0.64 20
3691 STORAGE BATTERIES 2.4 0.08 0.10 62
3724 AIRCRAFT ENGINES & ENGINE PARTS 380.9 13.30 3.90 5
3728 AIRCRAFT EQUIPMENT, NEC 69.6 2.43 0.75 25
3731 SHIP BUILOING & REPAIRING 39.5 1.38 0.38 33
3769 SPACE VEHICLE EQUIPMENT, NEC 3.8 0.13 ’ 0.69 26
3795 TANKS & TANK COMPONENTS 11.8 0.41 1.16 10
3811 ENGINEERING & SCIENTIFIC INSTRMNTS 64.7 2.26 2.24 4
3825 INSTRUMENTS TO MEASURE ELECTRICITY 2.4 0.08 0.05 243
3829 MEASURING & CONTRLLNG OEVICES, NEC 18.8 0.66 1.05 20
3843 OENTAL EQUIPMENT & SUPPLIES 18.8 0.66 1.46 14
3861 PHOTOGRAPHIC EQUIP & SUPPLIES 29.5 1.03 0.19 49
3952 LEAO PENCILS & ART GOOOS 2.1 0.07 0.51 36
4953 REFUSE SYSTEMS 1.3 0.05 0.04 120
4961 STEAM SUPPLY S 0.02 0.21 45
5051 METALS SERVICE WHOLESALING 79.9 2.79 0.14 160
5065 ELECTRONIC PARTS & EQUIP WHLSNG 16.8 0.59 0.13 142
5088 TRANSPORTATION EQUIP WHLSNG 15.8 0.55 0.29 74
5113 INDUS & PERSON SVC PAPER WHLSNG 10.8 0.38 0.09 236
5161 CHEMICALS & ALLIEO PROO WHLSNG 10.0 0.35 0.03 672
5961 MAIL ORDER HOUSES 1.2 0.04 0.01 469

THIS REPORT IS NCT TC BE REPROOUCED WITHOUT THE WRITTEN PERMISSION OF ECONOMIC INFORMATION SYSTEMS

LY



FOUNDM T INFORMATION Sy ST

DATE UF wYn - OS/03y -itin OF BUSINESS REPORY FAGE 3
ART - SJUMMARY OF SALES BY [HOUS f
06144 TELLOVYNE INC * 1301 AVF OF STARS LOS AWGELES CA 900687 213-277-3311

INDUSTRIES IN WHICH CCMPAN/ OPERATES. .. ANNU 2 PCT OF PCT OF RANKING
. b SALES COMPANY INDUSTR Y/ WITHIN
SIC. SIC DESCRIPTION. ..... .......... (s MIL) SALES SALES INDUSTRY
631 ! IFE IMSURANCE 175.8 6.14 0.22 73
3z ACCIDENT & HEALTH INSURANCE 9.5 0.33 0.04 124
€331 FIRZ, MARINE, & CASUALTY INS 33.9 t.i8 .07 108
7322 BLUEPRINTING & PHOTOCGPYING 1.7 ¢.06 C.43 4
7335 COMMERCIAL PHOTOCRAPHY & ART i35 0.05 0.70 4,
729¢ RESEARCH & DEVELGFMENT LABS 3.6 0.13 0.05 235
7392 EQUIPMEMT RENTAL 4 LEASING t.2 .04 2.02 792G
7397 COMMERCIAL TESTING LABORATGRIES 1.9 0.07 2.25 84
7622 PADIO & TELEVISION REPAIR 1.7 0.06 0.81 o
891t TCNGINEEZRING & ARCHITECTURAL SVCS 10. 1 0.35 0.07 167

TOTAL MANUFACTURING SALES 2,285.2 79.80 .

TOTAL NONMANUFACTURING SALES 378.7 13.22

FOREIGN/ALL OTHER SALES 199.9 6.98

TOTAL COMPANY SALES 2,863.8 100.00

NEY INCOME 260.8

THIS REPORT 1S NOT 7O BE REPROOUCED WITHOUT THE WRITTEN PERMISSION OF ECONOMIC INFORMATION SYSTEMS

Ot



ZCONDMIC INFORMATION SYSTEMS

OATE OF RUN - 06/09/83

LINE OF BUSINESS REPORT

PART 2 - TQENTIFICATION OF ESTABLISHMENTS OPERATEO BY

06144 TELEDYNE INC « 190t AVE OF STARS

SIC. SIC QESCRIPTION....... .....e--o---
NAME OF ESTABLISHMENT..... AQORESS. . ..o iiit oo

1061 FERROALLOY ORES, EXC VANAQIUM
TELEQYNE TUNGSTEN 4709 N EL CAPITAN-SU 109

1381 ORILLING OIL AND GAS WELLS
TELEQYNE MOVIBLE OFFSHORE 1472 S COLLEGE RO

4382 OIL ANO GAS EXPLODRATION SERVICES
TELEQYNE -EXPLORATION CO P O BOX 36269

1389 OIL ANO GAS FIELO SERVICES NEC
TELEDYNE MODVI3LE DFFSHDRE ROX 51936

1731 ELECTRICAL WORK
TELEOQYNE ENGRG SRVCS-INSTR 303 BEAR HILL RO

2752 COMMERCIAL PRINTING, LITHOGRAPHIC
TELEOYNE POST 725 CHESTNUT ST

2892 EXPLOSIVES
TELEOYNE-MC CORMICK SELPH 3601 UNION RO/BOX 6

3068 FABRICATEQ RUBBER PRODUCTS, NEC
. TELEDYNE MONARCH 10 LINCOLN PARK
TELEQYNE MECCA 5919 JESSAMINE/BOX 36393

3079 MISCELLANEDUS PLASTICS PROQUCTS
TELEOQYNE WATER PIK 1730 £ PROSPECT
TELEQYNE WIRZ 20 ASHTON AVE
TELEQOYNE MONO-THANE 3850 GRANGER RO
TELEDYNE PACKAGING ATH & TOWNSEND

3312 BLAST FURNACES & STEEL MILLS
TELEDYNE VASCO/MID-AMERICA PO BODX 151
VASCO METALS CORP

3316 COLO FINISHING OF STEEL SHAPES
TELEDYNE RODNEY METALS 1357 RDONEY FRENCH BLVO
TELEQYNE COLUMBIA-SUMERHIL WOOOKIN ST/BOX 1557
TELEQOYNE VASCO/MID-AMERICA PO BOX 151
PITTSBURGH TOOL STEEL 1535 BEAVER

3317 STEEL PIPE AND TUBES
TELEOYNE METAL FORMING 1937 STERLING AVE
TELEDYNE COLUMBIA-SUMMERIL SCOTTDALE AVE/BDX 302

2321 GRAY IRON FOUNDRIES
LECTRO CTAST OIV TELEQVYNE
TELEQYNE CASTING SVCE

KINGSBURY IND PK/P O BOX A
300 PHILADELPHIA/BOX 488

2322 MALLEABLE IRON FOUNDRIES

TELEQYNE DHIO STEEL w FOURTH ST/PO BOX F

LOS ANGELES

FRESNO
LAFAYETTE
HOUSTON
LAFAYETTE
WALTHAM
PHILAQELPHIA
HOLLISTER

HARTVILLE
HOUSTON

FORT COLLINS
SWEDESBORO
AKRON
CHESTER

LATROBE
MONACA

NEW BEDFDRD
CARNEGIE
LATROBE
MONACA

ELKHART
SCOTTDALE

LA PORTE
LA PORTE

LiMA

ST
ca
LA
TX
LA
MA
PA
CA

OH
TX

co
NJ
oH
PA

PA
PA

IN
PA

IN
IN

oH

Z1pP. .

93711

70501

77036

70505

02154

13106

95023

44632
77236

80521
08085
44310
198016

15650
15061

02744
15106
15650
15061

46514
15683

45359
4635C

45802

CA 90067 213-277-3311

PHONE NUMBER

209- -

318-232-5120

713-666-2561

318-232-5120

617-830-3351

215-627-6493

408-637-3731

216-877-1214
713-772-2811

303-484-1352
608-467-0485
216-633-6100
215-494-6300

412-537-5551
412-774-3650

617-996-5691
412-923-2040
412-537-5551
412-774-8330

219-295-5525
412-887-9700

243-393-3595
219-362-6267

419-222-2010

PAGE 1
NUMBER OF
EMPLOYEES
39
21
20
89
35
29
250

550
50

25
76
40
350
200

516

150
200
1,000
170

97
70

35
200

435

6-v



0614 TE (NE INC

SIC. SIC DESCRIPTION -
NAME OF ESTABLISHMENT.

3325 STEEL FOUNORIES, MEC
TELENYNE CHIC STEE
2 3 CAas N
3327 ARIMARY NONFIRS0US MET

LEDYND allvac
SLEDYNE waH CHANG CORF

el INF O
INc OF BUSIMESS
EICATION QF

J 7o OF STARS
. ADDRESS bboaooao

W FOQURTH/PO BOX ¥
1078 JAMES ST BOX 900

LS, MEC

RT 8/25 ROX 759
1600 OLD SALEM RD NE

332 SECONDARY NONFERROUS METALS

FLEDYNE FIRTH STERLINC

JONES ST

3356 NONFERROUS ROLLING & ORAWING, NEC

TELEDYNE WAH CHANG
TELEDYNE ROONEY METALS

7300 HIGHWAY 20 W
1357 RODNEY FRENCH BLVD

TELEDYNE FIRTH STERLING CO TELEOYNE PLACE

3537 NONFERR WIRE ORAWING & INSULATING
TELEDYNE WESTERN WIREBCABL 2425 E 30TH

TELEOYNE A W D
TELEDYNE THERMATICS INC

3361 ALUMINUM FOUNDRIES
TELEDYNE CAST PDCTS

8190 BYRON RD
HWY 301 BYPASS/PO BOX 909

4200 W VALLEY BLVD

TELEDYNE/MT VERNON DIE CST 68 SDUTHFIELOD AVE

TELEOYNE IND OIE CASTY
ABCD OIE CASTING CORP

3423 HAND & EDGE TOOLS, NEC
TELECYNE KINETICS-TOOLS

3425 HAND SAWS & SAW BLAOES
TELEDYNE FIRTH STERLING

2323 NORTH WAYNE ST
2080 NORTH 15 ST

410 S CEDROS AVE/BOX 427

P 0 BOXx 278

3432 PLUMBING FITTINGS & BRASS GOO0S

TELEDYNE WATER PIK-SHOWER

TELEDYNE ANSONIA MFG

173C £ PROSPECT
1 RIVERSIODE OR

3433 KEATING EQUIP, EXC ELEC & WARM AIR

TELEDYNE MERLA

300 KIRBY ST/BOX 469C10

3441 FABRICATED STRUCTURAL METAL

TELEDYNE BROWN ENGRG

CUMMINGS RESRCH PK

TELEOYNE BROWN ENGINEERING HWY 72 W

TELED'DE OSCD STEEL

2966 £ 55TH ST /BOX 486

3443 FABRICATED PLAT WRK - BOILER SHPS
TELED/NE BROWN ENGINEERING CUMMINGS RESEARCH PARK

TELECYNE IRBY STEEL CO

3444 SHEET METAL WORK
TELEDYNE AERO CAL

CREOSOTE RD/PO BOX 2275

528 £ MISSION RO

\

Te) TE

2

IRV

iy SELES

LiMA
SPRINGFIELD

HMOHROT
ALBAN

W ELIZABETH

HUNTSVILLE
WNewW BEDFORO
LA VERGNE

LOS ANGELES
WHITTIER
ELM CITY

PDMONA
STAMFDRO
CHICAGO
MELRDSE PARK

SDLANO BEACH
GURLEY

FORT COLLINS
ANSONIA

GARLAND

HUNTSVILLE
MADT SON
CLEVELAND

HUNTSVILLE
GULFPDRT

SAN MARCDS

A

aL

co
cT

TX

AL
kit
CH

AL
MS

ca

S0C67 213-277-331¢

Z1IF

281140
97321

15134

35806
02742
37¢86

90058
80606
27822

91766
06902
60614
60160

92075

35748

80521
06401

75046

35805
35601
44127

3880%
39501

82069

513 32%-76

PHONE NUMBER

413-232-2010

[

7C4~148-4511
300-32€-4211

472-CE4-5500

205-337-1311
617-995-5691
615-793-777+

213-587-7103
213-945-1581
919-236-4311

714-595-2252
203-348-5690
312-528-1700
312-345-4850C

714-755-1183

205-728-4222

303-484- 1353
203-735-9311

214-276-8561

205-536-4458
205-355-7360
216-441-4000

205-532- 1000
601-863-7733

714-744-1121

PaGE

MUMBER OF
EMPLOYERS?

25

275
200
150

230
i3

346

39
306
150
110

45
65

55
169

50

80
125
100

400
150

39

0t-v



DATE DF RUN - 06/09/8C

06144 TELEOYNE INC

*

ECONDMIC INFDRMATION SYSTEMS
LINE OF BUSINESS REPORT
PART 2 - IDENTIFICATION DF ESTABLISHMENTS DPERATEOC BY

1901 AVE OF STARS

SIC. SIC DESCRIPTIDN.. . ................

3451 SCREW MACKINE PRODUCTS
TELEDYNE INC

3462 IRON & STEEL FORGINGS
PORTLAND FORGE INC

3471 PLATING ANO POLISHING
TELEOYNE METAL FINISHERS
TELEDYNE METAL FINISHERS

3494 VALVES 8 PIPE FITTINGS
TELEDYNE LINAIR
TELEDYNE SPRAGUE ENGRG
FARRIS ENGINEERING CORP
TELEOYNE-REPUBLIC

1 RIVERSIOE OR
MERIOIAN & E LAFAYETTE

3125 BRINKERHDFF
1725 € 27TH STV

651 W KNDX ST

19300 VERMONT AVE/BDX 630
400 CDMMERCIAL AVE

15655 BROOKPARK RD

3496

3498

3499

3519

MISC FABRICATED WIRE PROOUCTS
A H WIRZ INC/TELEDYNE 904 HAWKINS

FABRICATED PIPE & FITTINGS
TELEOYNE PIPE 311 27TH/BDX 546

FABRICATED METAL PRDOUCTS. NEC
TURNER TUBE CORP CRANBURY RO
STANDARD CDLLAPSIBLE TUBE CONNECTICUT AVE EXT

INTERNAL COMBUSTION ENGINES, NEC
TELEOYNE-CONTINENTAL MOTOR 700 TERRACE ST
TELEDYNE/CONT GENERAL PROT 76 GETTY ST

TELEDYNE WISCDNSIN MDTDR

3532 MINING MACHINERY
TELEDYNE FIRTH STERLING

3533 Oit FIELD MACHINERY
MERLA INCORPDRATEOD

1910 SDUTH 53 ST

829 S 75TH BOX 5357

300 KIRBY ST/BOX 469010

3541 MACHINE TOOLS, METAL CUTTING TYPE

TELEDYNE FIRTH STERLING
TELEDYNE DSTER
TELEDYNE LANDIS MACHINE

25 TALCOTY RD
1340 E 289TH ST
SDUTH CHURCH ST

3542 MACHINE TCOLS, METAL FORMING TYPE

TELEDCYNE PINES

3544  SPECIAL DIES. TCOLS. JIGS.

TELEDYNE FIRTH ITERLING
“ & W TODL/TELEDYNE PINES
TELEDYNE HOWELL-2ENNCRAFT

THIZ REPCST 15 NOT TC BE REPRDDUCED WITHDUT THE WRITTEN PERMISS!ON GOF. ECDNOMIC

601 W NEW YORK

FIXTRS
2900 S VAIL AVE
430 S NAVAJUD
3333 W GRAND RIVER

LOS ANGELES

ANSONTA

PORTLANO

KANSAS CITY
CLEVELAND

GAROENA
GARDENA
PALISAOES PK
CLEVELAND

CARRDLLTON

GALVESTON

CRANBURY
ROCHESTER

MUSKEGON
MUSKEGDN
MILWAUKEE

HOUSTON

GARLANO

WEST HARTFORD
WICKLIFFE
WAYNESBDRD

AURDRA

LDS ANGELES
DENVER
HDWELL

CA 90067 213-277-3311

Cc7

IN

KY

T

NJ
PA

M1

wl

™

™

CcT
DH
PA

IL

CA
CcD
M1

1P, .

06401

47371

63115
44114

90248
90247
07650
44142

41008

77550

08512
15074

49443
49443
53219

77012

75046

06110
44092
17268

60506

90040
80223
48843

FHONE NUMBER

203-735-9315

219-726-8121

913-371-8501
216-696-0511

213-532-5980
213-321-1412
201-944-6300
216-267-2700

502-7322-4363

713-763-2401

609-655-1500
412-775-7710

616-724-3441
616-724-2151
414-384-5800

713-921-2137

214-276-8561

203-236-0811
216-943-3500
717-762-3151

312-896-77CH

212-723-642"
303-744-6304
517-548-2259

INFORMATION <vSTEMS

NUMBER DF
EMPLOYEES

250

50C

32
30

39
30
230
300

125

75

100
100

349
209
1,250

35

50

25

690

200

30
75

I1-v



e Wity LR

fE OF dUS RS S Ettdv]] A B

fCATTON O "C57 a0, Smem yTS Uvae D B
o814 i ' YR 35 STARS 4] GELE 300u7 L(13-277-3311
SiC s JESCRIPTION. . | .. NUMRER QF
NAME OF ESTABLISHMENT ADDRESS . 30000000 aa CIlTy. ..... T 1P PHONE NUMBER EMP.G [ F
3544 SPECIAL DIE TOOLS. JIGS, FIXTRS
EOYh 17 SON 10367 BRECKSVILLE RO BREUKSVILLE o 4414 215-32€-5900 w
cLelYND rFFCCTENT INDS 5514 OLO BRECKSVILLE RD INDEPENDENCE OH 4413t 215-524-5250 Age
352 MACHIN 0C ESSORIE
TLEQYNE FIRTH STERLIA 2375 S VATL AVE 1.OS ANGELES LA 9004C 215-123-6421 [Fiw
' OWEL NNCRAF 101 M INDUSTRIAL DR FLYMOUTH %I 48170 311-453-8800C &,
Plleilirhe CIRTH STERLING 2619 INODUSTRIAL ROW ROY Wl 46084 F10-28C- 1500 2C
35 PeCIA. INDUSTRY MACHINERY, NEC
ELIDYNE METAL FINISHERS 3125 BRINKERHOFF RD KANSAS CIT ¥S 66115 91:-371-8501 35
TELEDYNE TAC 10 FORBES RD WOBURN MA 0180 617-935-5400 100
TELEDYNE REALCD 901 SOUTH RICHLAND AVE YORK A 17405 717-848-2801 225
3561 PUMPS & PUMPING EQUIPMENT
TELEDYNE SPRAGUE ENGRG 19300 VERMONT AVE/BOX 530 GARDENA CA 90247 213-321-1411 50
TELEDYNE HYDRA PWR-DYNO Pw 10-12 PINE COURT NEW ROCHELLE NY 10801 Q14-632-2200 89
3S67 INDUSTRIAL FURNACES & OVENS
TELEDYNE VASCD BOX 151 LATROBE PA 15650 412-537-5551 500
3568 GENERAL INDUSTRIAL MACHINERY, NEC
TELEDYNE SPRAGUE ENGNEERNG 19300 VERMONT AVE/BOX 630 GARDENA CA 90248 213-327-1610 45
3573 ELECTRONIC COMPUTING EQUIPMENT
TELEDYNE MICROELECTRONICS 12964 PANAMA LOS ANGELES CA 90066 213-870-9831 630
TELEDYNE SYSTEMS 1901 NORDHOFF NORTHRIDGE CA 91324 213-886-2211 170
TELEDYNE INC ALLIED DR AT RT 128 DEDHAM MA 02026 617-329-1600 250
TELEOYNE GEOTECH 3401 SHILOH RD GARLAND TX 75041 214-271-2561 239
3589 SERVICE INDUSTRY MACHINERY, NEC
TELEDYNE LAARS 13230 SATICOY ST N HOLLYWOQD CA 91605 213-875-0201 80
TELEDYNE WATER PIK 609 SW 14TH ST LOVELAND €0 80537 303-669-5670 100
3599 MACHIMERY, EXC ELECTRICAL, NEC
TELEDYNE AEROSPACE SYSTEMS 1007 € 10 ST FAIRMONT MN 56031 507-235-3355 89
3612 TRANSFORMERS
TELEDYNE CRITTENDEN 711 WESTKNOX ST GARDENA Cia 90248 213-321-4355 40
TELEDYNE INET-PDWER SUPPLI 2750 W LIMITA BLVD TORRANCE C4 90509 213-325-5041 50
3622 INDUSTRIAL CONTROLS
TELEDYNE INET 2750 W LOMITA BLVD TORRANCE 4 90509 213-325-5040 200
3623 WELDING APPARATUS, ELECTRIC
TELEDYNE INET-WELDG POWER 2750 W LOMITA BLVD/X 2883 TORRANCE CA 90509 213-325-5042 25
TELEDYNE/PEER 2100 E EMPIRE BENTON HARBOR MI 49022 616-925-8828 65
TELEDYNE PRECISION 3520 IBSEN CINCINNATI OH 45209 513-351-3300 225
TELEDYNE MCkAY 850 GRANTLEY ROAD YORK Pa 17405 717-845-7581 600

THI5 REPCRT IS NOT 10 BE REPRODUCED WITHOUT THE WRITTEN PERMISSION DF ECONOMIC INFORMATIOM SYSTEMS

el-v



DATE

ECONOMIC INFORMATION SYSTEMS

CF RUN - 06/09/83

LINE OF BUSINESS REPORT

PAQRT 2 - IDENTIFICATION OF ESTABLISHMENTS DPERATEC BY

06144 TELEDYNE INC * 1901 AVE DF STARS

3634

3636

3643

3646

3651

3662

3673

3674

3678

THIS

SIC DESCRIPTION....... .. . .. . o6 oo
ACCRESS

WELOING APPARATUS, ELECTSIC
TELEDYNE INDUSTRIES INC 1COC RYAN AVE

ELEC INOUSTRIAL APPARATUS, NEC
TELEOYNE ISOTOPES ENRGY SY 110 W TIMONIUM RD

ELECTRIC HDUSEWARES & FANS
TELEOYNE WATER PIK 1730 E PRDSPECT
TELEOYNE WATER PIK 609 14TH ST SW
TELEOYNE STILL-MAN MFG CO 995 TDWBIN AVE

SEWING MACHINES
TELEDYNE AMCO WYOMISSG & WERNER ST
CURRENT-CARRYING WIRING OEVICES

TELEOYNE KINETICS
TELEDYNE POSITIV CONNECTR ONE RIVERSIOE OR
PENN UNION ELECTRIC 229 WATERFORD ST
TELEDYNE. MECCA

COMMERCIAL LIGHTING FIXTURES
TELEOYNE BIG BEAM 290 E PRAIRIE ST

RAQID '& TV RECEIVING SETS
TELEDYNE SERVICES
ACOUSTIC RESEARCH

6460 CORVETTE ST
TEN AMERICAN OR

RADIO & TV COMMUNICATIDN EQUIPMENT

TELEDYNE BROWN ENG-SYSTEMS CUMMINGS RESRCH PK
TELEDYNE SYSTEMS CO 655 S LABREA
TELEOYNE MEC 3165 PORTER DR
RYAN AERONAUTICAL CO INC 2701 HARBOR ORIVE
TELEOYNE MICRDNETICS 7155 MISSIDN GORGE
TELEOYNE RYAN ELECTRDNICS B650 BALBOA AVE
TELEDYNE WATER PIK 609 SW 14TH ST
TELEOYNE LEWISBURG 1425 HIGGS ROAD
TELEOYNE GEOTECH 3401 SHILOH RD

ELECTRON TUBES, TRANSMITTING
TELEDYNE MEC 3165 PDRTER DR

SEMICDNDUCTDRS & RELATED DEVICES

TELEDYNE INC 12525 OAPHNE
TELEOYNE SEMICDNDUCTOR 1300 TERRA BELLA
TELEOYNE CRYSTALONICS 147 SHERMAN ST
TELEDYNE PHILBROCK ALLIEO OR AT RT 128

ELECTRONIC CONNECTDRS

TELEDYNE KINETICS 410 S ZEDROS AVE

410 S CEDRDS AVE/BOX 427

5919 JESSAMINE/BDX 36393

LOS ANGELES

WALTERBDRD

TIMDNIUM

FDRT COLLINS
LDVELANO
LAKEWDDD

MOHNTON

SDLANO BEACH
ANSDNIA
EDINBORO
HOUSTDN

CRYSTAL LAKE

LOS ANGELES
NORWOO0O

HUNTSVILLE
HOL LYwW0O0D
PALD ALTD
SAN OIEGO
SAN DIEGO
SAN DIEGD
LOVELAND
LEWISBURG
GARLAND

PALO ALTO

HAWTHORNE
MOUNTAIN VIEW
CAMBRIOGE
DEDHAM

SOLANA BEACH

CA 80067 213-277-2311

ST ZIP.. PHONE NUMBER
SC 29488 803-538-2121
MO 21093 301-252-8220
CO 80S21 303-484-1352
CD 80837 303-669-5672 -
NJ 08701 201-363-5:!:60
PA 19540 215-777-1311
CA 92075 714-755-1182
CT 06401 203-735-9311
PA 16412 B814-734-1631
TX 77236 713-772-2811
IL 80014 815-459-5100
CA 90040 213-724-1150
MA 02062 617-789-4200
AL 35807 205-536-445S
CA 90036 213-936-7137
CA 94306 415-493-1770
CA 92112 619-291-7311
CA 92120 619-583-3525
CA 92112 619-560-6400
CO 80537 303-669-5671
TN 37091 615-359-4531
TX 75041 214-271-2561
CA 94306 415-493-1770
CA 90250 213-777-0077
CA 94040 415-968-9241
MA 02140 617-491-1670
MA 02026 617-329-1600
CA 92075 714-755-1181
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NUMBER DF

EMPLDYEES

117

45

588
S0
231

100

25

370
75

132

150

230
850
130
200
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FLCalion o S CPe=a 0B
. £ YTARS 3 00 p: 277-3311
S1C S ESCRIPT . . NUMB " # 2F
NAME DF ESTABL[SHMENT ADDRESS IT S Z1 PHCME NUMBER EMPLCYEES
3678 E TRONT IPDMENTS  NEC
ELEDVA ELAYS INC 12525 DAPHNE AVE HAWTRCRNE i 90150 243-7771-20717 2
ELET FICEGELECTRONTCS 12664 PANAMA 1.LOS ANGELES a4 90065 213-370-9831 2¢
A %(C 1220 TIRRA BELLA. HMOUNTAIN VIZ : 94Ca3 4 38-2211 300
FLEDYNE KIC 3165 PURTER DN PAL .TO LA 947504 ai 33-1770 4ot
gL PHTLLR ALLTED OR AT RT 128 DI0HAW MA 02026 4&1!T 229-4G600 O
3 ECH 1 i 29 CTRO¥N ST % HL) 03C40 ¥ F-319 e
Er £LYNE LEWISBURG 1428 RIGGS RIRO LEWRTSEURG 1 3703 15-258-4531 ag
369 STORAGE BATTERIES
EMVNE BATTERY PROOUCTS 840 W BROCKTON AVE/BDX 431 REOLANOS TA 92373 T14-793-3131 39
3724 AIRCRAFT ENGCINES & ENGINE PARTS !
TELEDYNE CONTINENTAL MOTRS POB 90/MGBILE AEROSFACE IN MOBILE hl. 36601 205-438-3411 950
TELEOYNE CONTINENTAL MOTOR 76 N GETTY MUSKEGON Wi 49442 616-724-2151 1,700
TELEDYNE NEOQSHC P 0 BX 648 NEDSHG ) 6485C 417-i51-1810 491
TELEDYNE CAf - 1330 LASKEY RD TOLEOD OH 43512 419-470-3000 500
3728  ATRCRAFT EQUIPMENT, NEC
TELEOYNE SPRAGUE ENGRG 18300 VERMONT AVE/BDX 630 GARDE™A CA 90248 213-327-1610 55
TELEDYNE SYSTEMS CD 19601 NORDHOFF NORTHRIDGE CA 91324 213-886-2211t 100
TELEOYNE RYAN AERDNAUTCL 2701 HARBOR OR SAN DIEGD CA 92112 714-291-7311 1,050
TELEOYNE CONTROLS 12333 W DLYMPIC BLVD W LOS ANGELES CA 90064 213-820-4616 60
3731  SHIP BUILDING & REPAIRING .
TELEDYNE MOVIBLE DFFSHORE OEGRAVELLE RO/BOX 67 AMELIA LA 70340 504-631-2124 160
TELEDYNE MOVEABLE DFFSHORE ADMIRAL ODYLE DR/BOX 759 NEW IBERIA LA 70560 318-365-6681 750
3769 SPACE VEHICLE EQUIPMENT, NEC
TELEDYNE BROWN ENGRG CUMMINGS RESRCH PK HUNTSVILLE AL 35805 205-536-4459 120
TELEOYNE CONTROLS 12333 W DLYMPIC BLVD W LOS ANGELES CA 90064 213-820-4616 40
3795 TANKS & TANK COMPONENTS
TELEDYNE-CONTINENTAL MOTOR 700 TERRACE ST MUSKEGON Wi 49443 616-724-3441 59
TELEDYNE/CONT GENERAL PRDT 76 GETTY ST MUSKEGOW MI 49443 616-724-2151 25
3811 ENGINEERING & SCIENTIFIC INSTRMNTS
TELEOYNE ANALYTCL INSTRUM 16830 CHESTNUT ST CITYy OF INDUS CA 91748 213-576-1633 200
TELEOYNE SYSTEMS-GYROSCDPE 19601 NORDHOFF ST NORTHR T 3GE Ck 91324 213-386-2211 80
TELEDYNE RYAN AERONAUTCL 2701 HARBDR DR SAM NIFGO C 92112 714-291-7313 250
TELEDYNE PDST 700 N W HIGHWAY DES FLAINES IL 60016 312-299-1111 500
TELEOYNE GURLEY 514 FULTON ST TROY MY 12180 518-272-6300 250
TELEDYNE GEOQTECH 3401 SHILOH RD/BOX 88-A GARLAND T 75040 214-271-2561 400
TELEDYNE EXPLDRATIODN 5825 CHIMNEY PK RD/X 36262 HOUSTON 'X 7708t 713-666-2561 50
TELEOYNE AVIDNICS ROUTE 743 EARLYSVILLE VA 22936 804-973-3311 200
TELEDYNE HASTINGS RAYDIST NEWCDM8 AVE/PD BOX 127% HAMP TON VA 23661 8D4-723-6531 75
TELEQYNE CWEN 331 N 0AK ST/BDX 398 DWEN Wl 54460 715-229-2126 103
3825 INSTRUMENTS TO MEASURE ELECTRICITY
TELEDYNE TAC 10 FDRBES RO WOBURN Ma Q1RO 617-935-5400 50

THIS REPCRT IS NJT T3 BE REPROCUZED w1THOUT THE WRITYEM PERMISSICH OF ECCNGMIT INFORMAT, 7% SYSTEMS



OATE

OF RUN

06,/09/83

06144 TELEOYNE INC

SIC.

3829

3843

3861

3952

4953

4961

5051

5065

5088

5113

THIS

ECONOMIC INFORMATION SYSTEMS
LINE OF BUSINESS REPORT
PART 2 - IOENTIFICATION OF ESTABLISHMENTS OPERATEQ BY

1901 AVE OF STARS

MEASURING & CONTRLLNG OEVICES, NEC

TELEOVYNE,

TELEQYNE
TELEDYNE
TELEDYNE
TELEDYNE
HASTINGS

SPRAGUE ENGRG
ISOTCPES INC
TABER CORP

STILL-MAN MFG CO

INDUSTRIES INC
RAYOQIST INC

19300 VERMONT AVE/BOX 630

50 VAN BUREN AVE

455 BRYANT ST

1011 VOLUNTEER RO
1501 WILSON BLVO
NEWCOMB AVE/BOX 1275

DENTAL EQUIPMENT & SUPPLIES

TELEOYNE -

TELEDYNE
TELEDYNE
TELEDYNE

TELEOYNE OENTAL/BLU WHITE

QENSCO
WATER PIK
DENTAL
HANAU

3840 FORESTY/BOX 7037
1730 E PROSPECT

1550 GREENLEAF AVE
80 SONWIL DR

102 BABCOCK RO

PHOTOGRAPHIC EQUIP & SUPPLIES
* TELEDYNE

TELEDYNE
TELEOVYNE

LEAO PENCILS & ART GDOODS
TELEOYNE NATL TRACING PAPR

CAMERA SYSTEMS
PDST cO
ROTOLITE

‘REFUSE SYSTEMS

NUCLEAR ENGRG CD/TELEDYNE
TELEDYNE NATIONAL-RECYCLE

STEAM SUPPLY

TELEDYNE NATIONAL-ENERGY

METALS SERVICE WHOLESALING

TELEDYNE
TELEDYNE
TELEOYNE
TELEOYNE
TELEOYNE
TELEDYNE

RODNEY METALS
VASCO

0SCO STEEL
ROONEY METALS
0SCO STEEL
RDDNEY METALS

131 N 5TH
2839 TANAGER
150 MT BETHEL RO

600 £ OHIQ ST

9200 SHELBYVILLE RD
225 OPPORTUNITY PKWY

225 OPPORTUNITY PKWY

7305 PARAMDUNT BLVD
6632 W OIVERSEY AVE
1301 MARSTON AVE
3000 KINGSBRIOGE AVE
2966 E S55TH ST

1045 PULINSKI RD

ELECTRONIC PARTS & EQUIP WHLSNG

TELEQYNE
TELEQYNE
TELEDYNE
TELEQYNE

INC
INC
INC
INC

190t AVE DF STARS
3060 LAWRENCE XWAY
12601 NE SEVENTH

4050 E HILLSBOROUGH AV

TRANSPORTATION EQUIP wWHLSNG
TELEOYNE CONTINENTAL MOTOR 950 ARTHUR AVE

INOUS & PERSON 3VC PAPER WHLSNG
PRESTO PROOUCTS INC

REPCRT IS NCT "0 BE REPROOUCED WITHOUT THE WRITTEN PERMISSION OF ECONGOMIC

17291 IRVINE BLVO

LOS ANGELES

GAROENA
WESTWO0O0

N TDNAWANOA
COOKEVILLE
ARLINGTON
HAMPTON

OENVER

FORT COLLINS
ELK CROVE VLG
BUFFALO

SAN ANTONIO

ARCAOIA
LOS ANGELES
WARREN

INDTANAPOLIS

LOUISVILLE
AKRON

AKRON

PICD RIVERA
CHICAGO
DETROIT
BRONX
CLEVELAND
IVYLAND

SAN JOSE
SANTA CLARA
MIAMI

TAMPA

ELK GROVE VLG

HUNTINGYN BCH

ST

IN

KY
OoH

oH

CA

ZIP ..

90248
07675
14120
38501
22209
23669

80207
8052
60007
14225
78201

91006
90022
07060

46202

40222
44307

44307

30660
60635
48211
104635
44127
18974

30067
95051
33161
33610

60007

92680

CA 90067 213-277-3311

PHONE NUMBER

213-327-1611
201-664-7070
716-694-4000
615-526-3351
703-522-2550
804-723-6531

303-399-0240
303-484-1352
312-593-3334
716-684-0110
512-732-2097

213-359-6691
213-723-9271
201-647-1040

317-639-5186

502-426-7160
216-375-5250

216-376-5250

213-723-3291
312-622-1010
313-874-3121
212-884-9500
216-441-4000
215-441-0205

40B-277-3311
408-733-2700
305-8381-4701
813-621-2431

312-583-2000

714-832-3831

INFORMATION SYSTEMS
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NUMBER OF
EMPLOYEES

35
100
100
175

27
100

139
70
23

75

25
23

22

20

G1-y



SREY

SIC

o

631+

5321

)3’

7332

7333

7391

7394

7397

7622

8911

(ME B OF STaA
SIC DESCRIPTION e :
NAME OF ESTVABULISHMENT. ADORESS. .. ... ...

) PER VC PAPER WHLSNG

RES G S 50 N BROCKWA

CaLsS & At 3 PROD WHLSNG

J Ry - 6065 ROSWELL RPD NE

JEOER HOUSES

YNE WATER Pk 1732 EAST PROSPECT S7

FE IMNSURANCE
TELEDYHL LIFE [NSURANCE CO 190Y AVE OF THE STARS
UNITED INSURAMCE CO-AMERIC 1 E WACKER OR
COASTAL PLAINTS LIF INS CO 437 FALLS RO
GENERAL LIFE INS CO WI 735 N WATER ST/BPO 349

ACCIOENT & HEALTH INSURANCE
TELEOYNE LIFE [MSURANCE CG 1901 AVE OF THE STARS
UNITEC INS CO OF AMER INC 1 E WACKER OR
COASTAL PLAIN LIFE INSURAN 4862 FALLS RO

FIRE. MARINE. & CASUALTY INS
FINANCIAL INDEMNITY CO 333 N GLENODAKS
ARGONAUT INSURANCE CO INC 250 MIOOLEFIELO RO
ARGONAUT-NORTHWEST INSURAN 1350 VISTA AVE
ARGONAUT-MIDWEST INSUR CO 150 S WACKER OR
GREAT CENTRAL INSURANCE CO 3625 N SHERIOAN RO
TRINITY COMPANIES 2000 ROSS

BLUEPRINTING & PHOTOCOPY ING

TELEOYNE-POST
TELEOYNE INC

COMMERCIAL PHOTOGRAPHY & A
TELEOYNE -POST

333 W LAKE ST
725 CHESTNUT

RT
233 W LLAKE ST

RESEARCH & OEVELOPMENT LABS
TELEOYNE ELECTRONICS 643 LAWRENCE OR
TELEOYNE ISOTOPES ENERGY S 110 W TIMONIUM RO

EQUIPMENT RENTAL & LEASING
TELEOYNE INC NEWCOMBE AVE
COMMERCIAL TESTING LABORATORIES
TELEQOYNE ENGRG SRVCS-TESTG 303 BEAR HILL RO

RACIC & TELEVISION REPAIR
TELEGYNE SERVICE-TV SRVC
TELEOYHE SERVICE CO-TV SRV 6833 E ACCO ST

ERGINEERING & ARCHITECTURAL SVZ5
TELEOYNE ENGINEERING SVC 303 BEAR HILL RO

PACKARD BELL/2106 W VALLEY

hTLAMTA
FORT COLLINS

LOS ANGELES
CHICAGO
ROCKY MOUNT
MILWAUKEE

LOS ANGELES
CHICAGD
ROCKY WMOUNT

BURBANK
MENLO PARK
BOISE
CHICAGO
PEORIA
OALLAS

CHICAGO
PHILAOELPHIA

CHICAGO

NEWBURY PARK
LTHRVL- T IMNUNM

HAMPTON
WALTHAM

ALHAMBRA
L0S ANGELES

WALTHAM

Ca
IL
NG
Wi

iL

Ca
MU

Vi

MA

CA
CA

Ma

200 P

30328

80521

90067
6001
2701
53202

90067
60601
27801

91502
94025
83705
60606
61604
75201

60606
19106

60606

91320
21093

23669

02154

91803
90040

02154

3-277-331

PHONE NUMBER

3% 39-049¢

404 256 - 1550

302-434-13%2

213-277-331

312-256-3500
219-442-6123
414-771-5433

213-277-3311
312-266-3500
919-977-2975

213-843-2444
415-325-0500
208-344-8611
312-993-9600
309-688-8571
214-748-9941

312-726-4494
215-627-6493

312-726-4494

805-498-3621
301-252-8220

804-723-6531

617-890-3350

213-282-3195
213-685-6714

517-890-3350

CoMPANY TOTAL

Tt

NUMBY R CF
IYEE

ZMD

20

20

3,000

42

147

20

61

31
338
20
33
SS

35
20

40

20
49

20

70

20
23

91-v
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Appendix B
Identifying Aerospace Subcontractors

One of the identified tasks of this contract was to
attempt to identify subcontractors doing business with the Air
Force. Discussion of this task with various Air Force
personnel developed the following information. A prime
contractor may either make or buy products, components and
subassemblies for installation into the prime contract system.
If the prime contractor is to buy some products, it was stated
that the prime contractor had to notify the DOD concerning
"critical subcontractors". We felt that this might be one way
of identifying aercspace subcontractors. We were informed that
a form, DD1174 made an effort to identify subcontractors.
Investigation of this indicated that the form was no longer
used.

Further investigation of this problem led to Col. B.E.
Voorhis, Director of Subcontractor Management Section at the
Air Force Contract Management Division, AFCMD/OG(SM),
Albuquerque, New Mexico (See also:AFSCR, DAR Supplement,
Section XXIII, 6 August 1982, "Subcontracting Policies and
Procedures"). An initial interview with Col. Voorhis indicated
that critical subcontractors are designated as a function of

the critical nature of the components for a weapons system. A

component may be judged to be critical based on: 1) the
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contributien of the component to the performance of the

tem, I} because of its impact on the delivery schedule of

3V
R

[ui

he «wazen, or 2) because of its impact on the cost scheduling
~f thke cecmwonent ( part,component or subassembly) on the
system. The decision is made as to the critical nature of the
component by the Air Force Program Officer (SPO) in
coordination with the prime contractor.

The cemponents judged to be critical constitute the list
of the subccntractors who are then monitored for contract
compliance by the SPO and the prime contractor. This, then,
forms the bagi:z for the list of critical subcontractors and is
a dynamic list based on the changing of the "critical”

iguation of a component from one weapons system to ancther,
¢ even from one time period to another. It is in this
cortext that cne can identify some 7,000 subcontracts with
first and second tier firms in relation to the F-16 weapdns
system. The object is not to monitor a subcontractor, but to
be able to monitor the subcontract ( for acquisitiop of a
designated "critical®™ product, component or subassembly).
Further, there is no single list of "critical"™ or other
cecentractors wmaintained by the Air Force. The one other
document that we did find is entitled COMPANIES PARTICIPATING
THE DEPARTMENT OF DEFENSE SUBCONTRACTING PROGRAM, which is

published by Lhe Directorate for Information, Operations and
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Reports (DIOR), The Pentagon, Washington, D.C. The report
covers the operations of the Army, Navy, Air Force, Defense
Logistics Adency and includes commercial product companies
participating in the DOD Subcontracting Program. The purpose
of this program is to provide summary data on DOD
subcontracting program commitments to small and disadvantaged
business firms. The report represents subcontract data
collected from DOD large business firms that have received at
least one award in excess of $500,000 ($1,000,000 for
construction). Public Law 95-507 requires that these
contractors establish a small business and small disadvantaged
business subcontracting program and report to DOD quarterly,
using Standard Form 295, on subcontract awards made to these
types of firms. The contractors who deal in commercial
products are required to report annually, during the fourth
quarter of the fiscal year.

There is a second data source, an industry guide entitled
World Aviation Directorvy that is published annually. We have,
in previous research, placed the 1981 listing of the HWorld
Aviation Directory firms into computer readable form. This
listing of firms constitutes approximately 37,000 aerospace
firms by the company name, address and identifiable produced
system, subassembly, part or component. The earliest version
of the DIOR report that we could obtain was for 1982, Assuming

that the HWorld Aviation Directory companies would not
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signiticantly change between 1981 and 1982, we placed the DIOR
listed conpanies onto computer readable form. The companies

> A i2d by name and by a code indicating: P = prime
rocter, © s cubcontractor and B = both. The companies
ligted in thz DIOR report were placed into a single computer
readable file.
The informaticn from the WORLD AVIATION DIRECTORY was

divided intu five separate data groups:

Companies producing aerospace PRODUCTS 8,064
Compzanies producing aerospace COMPONENTS 13,056
Cempanies producing aerospace MATERIALS 4,608

Companies producing aerospace SUBASSEMBLIES 8,704

Companies producing aerospace SYSTEMS 5,276

compenics will appear variously in different categories.
for instance companies found in the data group for PRODUCTS
will alsc be found in the data groups for COMPONENTS or
MATERTALS or SUBASSEMBLIES or SYSTEMS.

The list of companies obtained from the DIOR publication
was compered with each of the five data groups indicated
above. The purpcse was to indicate how satisfactory the WORLD

'IATION DIRECTORY might be in identifying potential or actual
subcontractor/vendors. The comparisons were made on the name
t omy As a result of the computer comparisons based

on the na there were a total of 166 companies or
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subsidiaries of companies found that were contained in both
data sets.

The total number of unique companies (enterprises)
available in all five groups of the WORLD AVIATION DIRECTORY
was approximately 2,900 of which 500 companies were in the
SYSTEMS data group. The other 2400 companies or enterprises
were listed in the other four data groups. However, one
enterprise can have a large number of associated
establishments in its enterprise system of "family tree". Qur

Lus. ] | ORLD AVIATION DIRECTORY ! .
3 tablis I 1d I i ide DOD identifiabl
I fetinedboliehe’ Indh 1 DOL blicati

The results of thes2 activities reinforced our overall
conclusion that it was necessary to focus the research on
existing databases that covered the entire American industrial
base. There are several possible reasons for the limiéed
success in these searches. First, the companies listed in the
DOD report are clearly not limited to aerospace companies.
Second, it is not clear what the nature of the companies
listed in the DOD report actually was, except that the listed
companies did have subcontracts. It was not clear, even for
the Air Force subcontractors, that the subcontractors

identified were aerospace subcontractors.
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DRAFT

.umi:.-zs. *ﬁ_r.ha_u_.ﬁ_.._Sma.u_anmas_Admmm‘:ﬂim
A Working Bibliography

Bruce D, Phillips

Senior Economist, Office of Advocacy.
Small Business Administration

April 1983

Tha studies below describe the creation, documentation,
and applications of the Small Business Data Base of the
Office of Advocacy of the U.S, Small Business Administration.
The lists below, while comprehensive, examine only the most
relevant studies during the years 1980-1983; the bibliography
is therefore representative but not necessarily exhaustive.
The studies below do, however, provide a recent chronologlcal
‘*"“wvy on the development of the Small Business Data Base,

anvles of some applications using the available data.
mwﬁ types of studies have generally been included.
ret, one ¢ollection of papers describes the detailed
reation of the three major files of the Small Business Data
1se: The USKEEM (United States Establishment and Enterprlse
“icrodata) file, the MEL (Master Establishment List), and the
FINSTAT (Financial Statistics) file. These files contain
approximately 5 million, 8 million , and 1 million records,
respectively, on an annual basis, and their development is
lescribed in the papers in this bibliography.

In general, the USEEM file is available on both an
enterprise and establishment basis by size class, while the
MEL includes UUSEEM, plus and additional 3 million businesses

spearing in the yellow page type commercial listings. The
Fin/Stat contains end of fiscal year balance sheets for
roximately 20% of the 4 million USEEM companies. 1In
jeneral, the USEEM is available for 1976-1980 (1982 by the end
1583) , the MEL is available only for 1980, and the
1/Stat ic delable for 1976-1981.
The ond group of studies detailed in this bLibliography
research applications either using the data files
lirectly, or comparing them with other government data sources,
such as from the Bureau of the Census, the Internal Revenue
service, or the Bureau of Labor Statistics. The papers



C-2

contained in these sections are both by staff members of the
Office of Economic Research, as well as by SBA contractors.

It is hoped that the source materials listed below will
be periodically expanded and updated as new contracts are
completed, and as additional years of data become available.
For example, some of the papers in the section describing the
Dun and Bradstreet Financial Statistics File are quite
preliminary, and are the result of initial attempts to assess
the overall quality of the data on an industry specific basis.
Additional ongoing contracts are editing this data for use by
researchers, suostl*utlng additional years of publicly
available data on large companies for the less comprehensive
FINSTAT data, and preparing tabulations on the longitudinal
capablllty of the files. These contracts should be complete
by early 1984. 1In still other ongoing research, development
of a longitudinal enterprise field, using the USEEM data base,
is expected to commence soon for the years 1976-1982,

Finally, several papers from ongoing interagency agreements
between SBA and other agencies are described which will
augment the Small Business Data Base.

The Policy Analysis and Data Base Divisions would be
pleased to receive any comments on these draft materials.

1983
IA, Methodo i D i Des

Candee Harris, "U.S. Establishment and Enterprise
llicrodata Datakiase Description.”™ Business Microdata
Project, the Brookings Institution funded under contract
to the Small Business Admlnlstratlon, Office of Advocacy,
April, 1983,

Candee Harris, "Comparison of County Business Patterns and
USEEM Employment Figures," Business Microdata Project,
the Brookings Institution funded under contract to the
Small Business Administration, Office of Advocacy, 1983

Candee Harris, Handbook of Small Business Data: A
Sourcebook for Researchers and Policy-Makers, Small
Business Administration, GPO (forthcoming).

David A. le chberqg, "The Development of a $Swmall Business
Data Base: A Progress Report." Appendix B of

(GPO, 1983) pp. 271-301

Ilyder Lakhani, "Preliminary Final Report: Validity of the
SBA's Master Establishment List, April, 1983" prepared by
Social and Scientific Systems, Inc. Funded by the Small
Business Administration.

Marjorie Odle and Catherine Armington, "Weighting the
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1%7¢-80 and the 1978-80 USEEM Files for Dynamic Analysis
of Employment Growth," Business Microdata Project, Funded
et sontract to the Small Business Administration,
JLfice of Advocacy, The Brookings Institution, Revised
Anrayl 1983,

1B. Resgarch Applications :

Catherine Armington, "Further Examination of Recent
Sources of Employment Growth: Analysis of the USEEM
Data for 1976-806," Business Microdata Project, funded
under contract to the Small Rusiness Administration,
Officze of Advocacy, The Brooking Institution March
1983,

Maureen C. Gleges, "An Economic Profile of the State of
Indiana,” Office of Advocacy, Small Business Administration
Washington, D.C., January 4, 1983

Thomas A. Gray, with Maureen Glebes and Edward Starr,
"Small Business in the U.S. Eccnomy®™ Chapter 2 in
Lie prate of Small Business: A Report of the President
(Washington, D.C., GPO, March 1983), pp. 27~58

Bruce D. Phillips with William Scheirer, "Small Business
Dynamics and Methods for Measuring Job Generation."

“napter 3 in Jhe State of Small Buginess: A Repoxt of the
Presigent," (Washington, D.C., GPO, March 1983), pp 61-88

IThowes #. Gray and David L. Hirschberg, "Shifts in the
bmployment Status of Proprietors, 1960-1$75% Cffice of
Economic Research, Draft presentation for the Eastern
Economics Asggociation, March 10-11, 1983,

Hyder Lakhani, "Econometric Analysis of Profitability of
Firms by Size in Manufacturing, Retail Trade and Service
Industries in 1980." Social and Scientific Systems.

Draft final report, prepared under contract to the Small
Business Administration, Office of Advocacy, April 1983
Bruce C, Phillips, Hyder Ali Lakhani and Samuel L. George,
"The Economics of Metric Conversion for Small

Manufacturing Firms in The United States"

Forecagting and Social Change, Forthcoming. Presented at the
Small Business Research Conference, Bentley College,
Jalthem, Mass., March 10-11, 1983

Social and Scientific Systems, "Financial Analysis of
Firms by Size in Manufacturing, Services and Retail Trade
Industries, 1977-1981: Final Administration, Office of

AV rye e
< sy o

1982
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I1IA. Hethodological Papers and File Descriptions

Catherine Armington and Marjorie Odle, "Small Businesses
--How Many Jobs?" The Brookings Review, Winter 1982,
prepared under contract to the Small Business Administration.

Candee S. Harris, "A Comparison of Employment Data for
Several Sources of Business Data" County Business
Patterns,Unemployment Insurance and U.S. Establishment
and Enterprise Microdata," Working Paper No. 5, Business
Microdata Project, The Brookings Institution, Revised
March 1982, Prepared under contract to the Office of Advocacy
of the Small Business Administration

Richard Hayes, Kevin Hollenbeck, and Marjorie Odle,
"Development cf an Enterprise Based Longitudinal Data
File." The Policy Research Group, November 1982, Prepared
under contract to the Office of Advocacy, Small Business
Adninistration,

Bruce D. Phillips, "The Small Business Data Base and Other
Sources of Business Information: Recent Progress.: The State
of Small Business: A Report of the President. (Washington,
DoCo' GPO' 1982) ° ppo 247"281-

Bruce D, Phillips and David A. Hirschberg, "Longitudinal
Data for Small Business Analysis" in
Longitudinal Establishment Data, U.S. Dept. of Commerce, Bureau
of the Census, Economic Research Report ER-4, (GPO, 1982) pp.
93-109.

Paul Rose and Linda B. Taylor, "Size of Employment in SOI:

A New Classifier: in U.S. Dept. of the Treasury, Internal
Revenue Service, i i

ini i 1982. Selected papers given at
the 1982 Annual Meeting of the American Statistical
Association, (GPO, 1982), pp.35-41

Social and Scientific Systems, "Preliminary Report on the
Developnent of the Master Establishment List" November 2,
1982. Funded under contract to the Office of Advocacy, Small
Business Administration.

Nancy L. Spruill, "Measures of Confidentiality" in U.S.
Department of the Treasury, Internal Revenue Service,
Statistics of Income and Related Administrative Record
Research - Selected Papers given at 1982 Annual Meetings of
the American Statistical Association (GPO, 1982), pp. 131-137

bun _and Bradstreet Fipapncial Statistics File Papers
Alan Unger, "The Finstat Project Phase I: Descriptive
Statistics and Quality Assessment of Financial Data on the
Services Industries." Prepared by Group Operations, Inc.,
under contract for the Office of Advocacy, Small Business
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Administration, March ,1982
hpplied Systems Institute, "Development and Implementation of
sigrtad Finstat Imputing Algorithms Phase I." Prepared

ender contract for the Office of Advocacy, Small Business
Mmipistration, March 1982

Delta Reasearch Corporation, "Finstat File Retail Sector

(SIC Codeg 5200-5999): £diting and Analysis Report.:
Prepared under contract for the Office of Advocacy, by the
Small Business Administration, March 1982

System Sciences Incorporated, "Phase I Final Report on the
Investiacation of the Dun and Bradstreet Finstat File

Aqgr cuitural Sector.” Prepared under contract for the Office
of Advocacy, Small Business Administration, March 1982

LER Associates, "Analysis of Finstat Construction File.:
Prepared under contract for the Office of Advocacy, Small
Business Administration, March 1982,

Bogearch Applications
David 1., Birch and Susan MacCracken, "The Sm¢ll Business
Share of Job Creation: Lessons Learned from the Use of a
Longitudinal File." MIT Program on Neighborhood and Regional
Change, Cambridge, Mags., Prepared under contract for the
Office of Advocacy, the Small Business Administration,
November 1982
Maoraer C©, Glebes, "Econonic Profiles for Selected States:
Connecticut, Florida, Hawaii, Illinois, New York,
Pennsvlvania, Tennessee, Texas, West Virginia, Wisconsin,
Wyoming"”, Office of Advocacy, Small Business
Administration, November, 1982.
David Hirschberg and Bruce D. Phillips, "Using F1nanc1al
Data to Evaluate the Status of Small Business, in Statistics
of Income and Related Administrative Record Research -
Selected Papers given at the 1982 Annual Meetings of the
Anmer ican Statistical Association, (GPO, 1962), pp. 71-75
Bruca D. Phillips, with William Whiston, Alice Cullen, and
David Hirschberg, "Current and Historical Trends in the Small
Business Sector.” Chapter 2 in The State of Small Business: A
ngygxt ?ﬂ_;hg_gggg;dgn; (Washington, D.C., GPO, March, 1982)
pp 63-105
Bruce D. Phillips and William Knight, "The Davis-Bacon Act
Reconsidered: A New Small Business Tax" in The Restructuring
Ecopomy: Implicationg for Small Firms (Bentley College,
altham, Mass., August, 1982) pp. 330-352, Proceedings of 1982
Small Business Research conference,
Bruce D, Phillins and Hyder Lakhani, "A Study of profit by
Asset Size Class: Two Hypotheses.: Small Business
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Administration, Office of Economic¢ Research, draft, September,
1982

1981
IIIA. Methodological Papers and File De
Catherine Armington and Marjorie Odle, "Associating
Establishments into Enterprises for a Microdata File of the
U.S. Business Population," in Statistics of Income and Related
Administrative Records Research, - 1981 Internal Revenue
Service, Statistics of Income Division, Washington, D.C., GPO,
October 1981
Candee Harris, "Creating a Business Data Base from Dun and
Bradstreet Data Files." Working Paper No. 3. Business
Microdata Project, The Brookings Institution, March 1981,
prepared under contract for the Office of Advocacy, Small
Business Administration,
Bruce A. Kirchhoff and David A. leschberg, "Small Busines
Data Base: " Progress and Potential" in U.S. Dept. of Treasury,
Internal Revenue Service,

Statistics of Income and Related
Administrative Record Regearch: 1981 - Selected Papers given
t the 1981 1 Meot ] £ the » . S g tsie ]

Association - Detroit, Michigan August 10-13, 1981, (GPO,
1981), pp. 61-67

Constance Mitchell, Documentation of the Employment
Imputation for the IUSBDE Using

Business Microdata Project, The
Brookings Institution, January 1981, prepare under contract
for the Office of Advocacy, Small Business Administration.
Constance Mitchell and Matthew Lynde, Documentation of the
Imputation of Branch Records for the IUSBDB. Business
Microdata Project, The Brookings Institution, July 1981,
prepared under centract for the Office of Advocacy, Small
Business Administration.
Bruce D, Phillips, "A Comparison of Three
Establishment-Based Data Sources: The Dun and Bradstreet
ltarket Identifier File, County Business Patterns, and
Unemployment Insurance (U.I.) Data, 1977-1978." Draft, Office
of Economic Research, Small Business Administration, March 1981
Marjorie Odle, Creating an Interim U,S. Business Data Basc
(IUSBDR): Documentation of the Match Process Linking the Dun
and Bradstreet Data Files. Business Microdata Project, The
Brookings Institution, January 1981, prepared under contract
for the Office of Advocacy, Small Business Administration
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David . Birch and Susan MacCracken, :Corporate Evolution
#icrc-Based Analysis." MIT Program on Neighborhood and
Regional Change, Cambridge, Mass., prepared for the Office of

tocacy, Small Business Administration, January 1981.

Bruce D, Phillips, "Recent Trends in the Distribution of
smployment by Pusiness Size and Industry” in U.S. Dept. of the
Treasury, Intezrnal Revenue Service, Statistics of Income and
Related Administrative Record Research: 1981: Selected :
papers qiven at the 1981 Annual Meeting of the American
Skatigtilcal Asspciaktion. Detroit, Michigan: August 10-13,

1981 (¢ro, 1981), pp. 77-87. Also in Proceedings of the
Anex isan Statistical Association, 1981.

3280 :
IVA. Methodoloaical Papers and File Descriptions

Catbherine Armington, "The Brookings Multi-Establishment
Enterprise File,"™ Working Paper No. 1. Business Microdata
Project; The Brookings Institution, August 1980, prepared
under contract for the CGffice of Advocacy, Small Business
Administration,

Maureen C. Glebes, "An Econonic Profile of the State of
Missouri," Office of Advocacy, Small Business Administration,
Wwashinaton, D.C,, November 2, 1981.

Maureen C. Glebes, "An Economic Profile of the State of
New Hampshire," Office of Advocacy, Small Business
Administration, Washington, D.C., October 26, 1981.

1379

VA. Methodologjcal Papers and File Descriptions
David L. Hirschberg and Vernon Renshaw, "Access to
Administrative Records on Establishments and Individuals for
Public Policy Analysis."” Bureau of Economic Analysis, draft,

1979, prepared for the American Statistical Association,
meetings, 1979.
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The Dun and Bradstreet Purchasing and

Procurement Information System

In 1981 Dun and Bradstreet initiated a system
designated as Purchasing and Procurement Information System
(PPIS) using the DMI files,(Luchsinger , May 25, 1982 and
James P, McGinty, Dun and Bradstreet , 1983) . There are some
points of similarity between the PPIS system of Dun and
Bradstreet and the PASS system of the Small Business
Administration. There appear to be two advantages to the PPIS
system: first, it uses a standardized approach to defining
the commodities, and that approach uses the four digit
SIC code as a basis; second, the PPIS system is based on
the Dun & Bradstreet DMI file and could be expanded to that
size ifrequired. The SBA PASS system contains approximately
100,000 firms and is based on self-identified products.
approximately 100,000. Criticism of the PASS system has been
that the key words for the search are too general and are not
standardized.

The methodology for using PPIS is as follows. A product
would be identified as one that is required for DOD
acquisition. Let us say, for example, that it was desired to
establish an increased bidding list for cathode-ray-tubes,

or monitors. A search of the four digit SIC codes, even
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superficially, would indicate that the following four digit

SIC codee would be likely suppliers of "monitors:

381 Radio TV and receiving sets

Je6l Telephone, telegraph apparatus
.3“62 Radio and TV, commercial equipment
3671 Electric Tube, Receiver type

3672 Cathode Ray Picture Tube

3673 Electric Tube Transmitting

3811 Engineering & Scientific Instruments
3823 Process Control Instruments

3825 Instruments, Meeasuring, Flectric
3829 Measurement & Control Devices

Using the Dun and Bradstreet manual for 1982, there are
;210 establishments in the DMI file in the indicated SIC

code categories.
Dun and Bradstreet on the basis or either personal,
telephone, or mail contact was to create three additional
digits to the existing 4 digit SIC code, where the added
digits were then associated with each appropriate
:stablishment.

Thus, on the newly devised PPIS system, the word
MONITOR input to the computer. The computer then prints

out the following information:



PRODUCT
3693273

3662229

3662241

3829106

PRODUCT DESCRIPTION

BLOOD LOSS MONITORS, SURGICAL SUPPORT, ELECTRO
MEDICAL MONITORS

BROADCAST, STUDIO AND RELATED ELECTRONIC EQUIPMENT
VIDEO EQUIPMENT (EXCLUDES CONSUMER TYPES), OTHER
POWER SUPPLIES, SYNCHRONOZATION EQUIPMENT,
TERMINAL EQUIPMENT MONITORS, VIDEO TAPE RECORDERS
AND PARTS AND ACCESSORIES THEREOF, LIVE CAMERAS,
CONTROL CONSOLES AND SWITCHERS, FILM EQUIPMENT AND
TV OUTSIDE VANS.

BROADCAST, STUDIO AND RELATED ELECTRONIC EQUIPMENT
CLOSED CIRCUIT TELEVISION SYSTEMS AND EQUIPMENT
(EXCLUDES BROADCAST AND CONSUMER PRODUCTS)
SPECIALLY DESIGNED CAMERAS, MONITORS, VIDEO
RECORDERS, RECEIVERS, SCAN CONVERTERS, CONTROL
CONSOLES, OTHER.

NUCLEAR RADIATION DETECTION AND MONITORING
INSTRUMENTS, NUCLEAR MONITORING INSTRUMENTS
(INCLUDES ENVIRONMENTAL, PERSONAL DOSIMETERY AND

MEDICAL MONITORS, BOTH STATIONARY AND PORTABLE.

The user of the system then examining the initial
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information printed and out is able to determine that the
probable 7 digit SIC code that is appropriate is: 3662229 .

he user then enters the code "3662229" into the
computer system, and the following types of information is
printed out. (Notice, for this illustration, only the name of
the company is printed out, but modifications could be
accomplished to print out name, address, chief executive
officer, telephone number. Only a few of the total companies

from the actual sawmple run are shown.)

DUN'S NUMBER PRIMARY NAME OF ESTABLISHMENT

001306448 SONAR RADIO CORPORATION
001392778 SUPEREX ELECTRONICS CORPORATION
001556976 COMSPACE CORPORATION

002229607 MICROWAVE SYSTEMS INC

103234887 LONG ENGINEERING CO. INC
03262920 MCCARTHY MANUFACTURING CO INC
04203568 HARRTS CORPORATION

005476577 WINEGARD COMPANY

06299648 CRAWFORD ELECTRONICS CORP

tota over 75 companies was printed out orn this search.



D-6

As described the PPIS system may not exactly fit the
needs of the DOD. Presently, it is our
understanding that the system contains some 10,000
establishments. We were unable to obtain information on the
present extent of the system, whether it is being expanded,
how often the database is verified to determine that the
firms are actually as indicated ( changes over time) or the
cost of undertaking such a system by Dun and Bradstreet.

However, the important point is that the databases are
presently in existence and a methodology is available that
would permit the DOD to begin positive action to increase
its contractor/subcontractor/vendor bidding lists should

that be desired.
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APPENDIX E, Section 1
ESTABLISHMENTS INTERVIEWED

Alan Ballman

Westinghouse Electric ILSD
111 Schilling Road

Hunt Valley, Maryland

Victor Stern

Chairmar, Make-Buy
Sikorsky Aircraft Company
New Product Development
Stratford, Connecticut

W. F. Kendig

Sperry Univac DSD
640 Nortn 2200 West
Salt Lake City, Utah

Thomas Tracey
Perkins-Elmer

100 Wooster Heights Road
Danbury, Connecticut

Charles Carnahan

Vice President, Operations
Martin Marietta '
Denver, Colorado 80201

Mike Moss

Chairman, Make-Buy
Grumman Aerospace
Bethpage, New York

Robert L. Smith
Sperry Gyroscrope
Great Neck, New York

Martin Rubin

Manager-Operational and Advance Planning
Litton Data Systems

8000 Woodley Avenue

Van Nuys, California

Rockwell International
6049 Calle Cedro
Anaheim, California

John Gavin

Vice President, Operaticns

Lockheed Missiles and Space Company
Sunnyvale, California
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13.

14.

15

16.

17.

18.

19.

20.

22.

William Flick

Vice President

Lockheed Austin Division
Austin, Texas

Mr. Grant Lindsay
Yorton-Thiokol

Wasatch Division

Brigham Young City, Utah

Mr. Noel Hargrove
Cost Analysis

TRW

Space Park
Redondo Beach, CA

Mr. Theodore Moore

Bendix-Energy Controls Division

South Bend, Indiana

Mr. Clyde Perry
General Dynamics
Pierre LaClede Center
St. Louis, MO

Dr. H. Gault
General Dynamics
Pomona Division
Pomona, California

Government Division
RCA
Moorestown, New dJersey

Michael Dewing
Hewlett Packard (Sales)
Anaheim, CA

Eugene Oppenheimer
AM General
South Bend, Indiana

Tom Cwalina
Harris Corporation
Melbourne, FL

James Chapiin
Rockwel? International
Seal Beach, CA

Robert Gaffney
Gereral Mills, Inc.
Minneapolis, Minnesota
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APPENDIX E Section 2

AIR FORCE PLANT REPRESENTATIVE OFFICES (AFPRO'S) CONTACTED

1. Pratt & Wpitney Engine Plant (Capt. M. Simons)
East Hartford, CT

2. Westinghouse (Major Rigney)
Baltimore, MD

3. McDonnell-Douglas Plant (Robert Colbeck)
St. bLouis, MO

4. Rockwell International (Eleanor Cox)
Canoga Park Plant
Canoga Park, CA

5. General Electric Co. Evandale Plant (Tom Dressman)
Evandale, Ohio

6. Boeing Co. (Dwayne Erickson)
Seattle, WA

These contacts were provided through the AMIS Office and the
Office of Small Business Management (0G/SM), both located
at Kirtland AFB, New Mexico

~
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