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CHAPTER I

INTRODUCTION

The purpose of the United States Armed Forces is to
provide for the security and defense of the United States.
A key factor in the successful accomplishment of this
objective is a strong defense industrial base capable of
supplying large amounts of weapons and equipment to the
military services in a short period of time (14:125). The
defense industrial base (see Figure 1-1) can be defined as:

that part of the total privately-owned and gover-

ment owned industrial production and maintenance

capacity of the U.S. expected to be available to

manufacture and repair items regquired by the

military services during an emergency [34:7].
Consequently, the defense industrial base encompasses those
public and private sectors of the economy that Department
of Defense (DOD) industrial preparedness planners expect
will supply and maintain military weapons and hardwarse
during an emergency situation.

Although the Department of Defense has major
investments in production and maintenance facilities, the
DOD primarily purchases weapons and equipment produced in
the private or commercial marketplace. For example, total

DOD procurement expenditures for the 1982 fiscal year were
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Figure 1-1 The Defense Industrial Base




approximately $34 billion. The Department of Defense
estimates its procurement expenditures will increase to
approximately $40 billion in fiscal year 1983 (1:172).
Since the private sector comprises the largest segment

of the defense industrial base, the DOD must view profit
and business stability as the primary incentives for
attracting private industry into the defense marketplace.
Unfortunately, the steady growth of commercial markets,
when compared to the cyclical nature of defense business,
and the post-Vietnam era of decreasing defense expenditures
has made defense business unattractive to many private
firms (10:25). For example, the number of companies
involved in aerospace production has decreased from 6,000
in 1967 to less than 3,500 in 1980 (37:12). The decreasing
number of private firms involved in defense related
production has raised a concern among senior DOD officials
that the defense industrial base may no longer have the
production capacity reguired to rapidly produce additional

military weapons and equipment during a crisis (3:1).

Definitions

Aerospace Commodities: The productior output from

the four industries comprising the aerospace industry.

Aerospace Industry: Firms whose primary work or

production is classified under the following Bureau of




Economic Analysis Input-Qutput codes:

1. 60.0100 Aircraft

2. 60.0200 Aircraft and Missile Engines
and Engine Parts

3. 60.0400 Miscellaneous Aircraft
and Missile Parts

4. 13.0100 Complete Guided Missiles

Capacity: The fixed amount of plant, machinery,
and the number of personnel a company plans to do business
with over a period of one year.

a) Current Capacity: The actual production rate

of an industry. Current capacity is normally measured in
terms of the number of units being produced.

b) Practical Capacity: The maximum production

rate an industry can feasibly operate at, taking into
account unavoidable interruptions such as lost time for
repairs of machinery, delays in delivery of materials or
supplies used in the production process, and the lack of
customer orders.

c) Preferred Capacity: Preferred capacity is

an intermediate level of production rate between current
capacity and practical capacity. Preferred capacity is

the rate at which manufacturers strive to produce because
it is the production rate at which profits are maximized.
Preferred capacity is expressed as the ratio of the current

production rate to the preferred production rate.




c) Excess Capacity: The difference between an

industry's preferred and current capacity. Excess capacity
represents the amount of an industry's fixed plant and
machinery that is available to increase production in
response to a surge.

Crisis: Any situation where additional defense
items are needed, excluding conflicts requiring full
mobilization and declared national emergencies.

Defense Industrial Base Lower Levels: Aall levels

of the defense industry below the prime contractor level.
This includes all subcontractors, sub-tier subcontractors,
suppliers, and vendors (see Figure 1-1).

Industrial Responsiveness: The extent the defense

industrial base can respond to any conflict, including wars
or declared emergencies, as perceived by DOD officials
concerned with industrial preparedness planning.

Industrial Preparedness Program (IPP): Plans,

actions, or measures for the transformation of the indus-
trial base, both government-owned and civilian-owned, from
its peacetime activity to the emergency program necessary
to support the national defense objectives. IPP includes
such measures as modernization, expansion, and preservation
of the production facilities and contributory items and
services for the planning with industry.

Mobilization: The act of preparing for war or

other national emergencies through the assembling and

meccassh



organizing of national resources.

National Emergency: A condition declared by the

President or Congress which authorizes certain emergency
actions to be undertaken in the national interest. These
actions include the partial or total mobilization of
national resources.

Prime Contractor: Any source intended to be a

direct recipient of a contract or purchase order to be
awarded by a DOD contracting activity.

Sector: A segment or division of the national
economy that produces like or similar goods and services.
For example, the aircraft sector of the economy consists
of all firms and industries producing completed aircraft.

Sectorial Analysis: An analysis of the production

capacity of a distinct segment or segments of the defense
industrial base which produce material in support of
national security.

Subcontractor: Any source intended to receive

a contract or purchase order from a prime contractor.

Supplier: Any source who supplies material or
items to a prime contractor or subcontractor.

Surge: The ability of the defense industrial base
to rapidly meet production requirements for military items
with existing facilities in a peacetime environment (no
declared national emergency). Only existing peacetime

program priorities would be available to obtain materials,




components, and other industrial resources necessary to

support accelerated production requirements. For the
purposes of this research, a surge means the DOD demand for
aerospace commodities will increase 100 percent in response
to a crisis.

Surge Capacity: The availability of excess

capacity and/or the ability to expand current capacity
or acquire additional resources (tools, equipment, plant

space) for the purpose of increasing production.

Problem Statement

Attrition of subcontractor involvement, rising
costs, and increasing production leadtimes are three
salient factors often cited by senior DOD officials as
indications that the defense industrial base may not have
the ability to respond to and meet DOD peacetime and
wartime production requirements. Additionally, the
decreasing defense procurement expenditures of the post-
Vietnam era has discouraged many firms from upgrading
their equipment, facilities, and manufacturing technology,
resulting in a serious decline in production capacity
(23:1). The perception among senior DOD officials is that
sufficient capacity exists at the large prime contractor
level; however, serious deficiencies in production capacity
are believed to exist at the subcontractor and supplier

levels (10:125).




Interviews with Major Donald R. Fowler, Industrial
Base Responsiveness Officer, HQ USAF/RDCM, Mr. Ronald
Vawter of the Mobilization Concept Development Center,
Industrial College of the Armed Forces, and a review of
recent literature indicate the ability of the aerospace
industry to surge production may be hindered by
insufficient production capacity, especially at the lower
levels of the defense industrial base. Thus, an assessment
of the production capacity involving all levels of the
defense industrial base supporting the production of

aerospace commodities during a surge is needed.

Justification

A 1980 House Armed Service Committee Report of the
Defense Industrial Base Panel found that:
The industrial base is not capable of surg-
ing production rates in a timely fashion to the
increased demands that could be brought on by a
national emergency [9:11].

Further, Mr. Dale Church, former Deputy Undersecretary for

Defense Acquisition, noted in 1979:

While prime contractors in the base have suffi-
cient or excess production capacity, there are very
serious deficiencies at the first, second, third
and so forth tiers of subcontractors [9:12].




Accordingly, the key element to increasing production may
not be the prime contractor's capacity, but the capacity of
the lower level subcontractors and suppliers whom may
already be producing at full capacity (25:19). This lack
of production capacity could result in serious production
bottlenecks during a crisis (18:197).

Instability in the defense spending has also
contributed to the decline in production capacity at the
lower levels of the defense industrial base. For example,
in the post-Vietnam era of declining defense expenditures,
increasing numbers of prime contractors are performing work
formerly subcontracted to other companies (7:49). As a
result, lower level subcontractors are leaving the defense
marketplace for markets that are more stable and profit-
able. This is evidenced by the fact that the number of
companies involved in aerospace production has declined by
more than 40 percent since 1967 (37:12). In summary,
compared to other businesses, defense contracting is viewed
by many subcontractors and suppliers as less stable, less
predictable, and less financially attractive than commer-
cial business. Therefore, the ability of the defense
industrial base to respond to a surge seems to be
inadequate, especially at the lower levels (39:191).

In an interview with Major Fowler, HQ USAF/RDCM, he

stated:




A comprehensive study on the capacity of the lower
tier sectors of our aerospace defense economy to
respond to a production surge is needed. Such a
study would be beneficial to our senior decision-
makers in understanding the surge problem [13].

Further, Jacques Gansler, in his book, The Defense

Industry, believes a sectorial analysis focusing on the
lower levels of the defense industrial base, instead of
individual firms would provide early warnings of impending
production problems (14:281-282). A sectorial analysis is
accomplished by aggregating data for all industries
involved in the production of a commodity and then studying
the inputs and outputs of the industries involved over a
fixed period of time (19:321). Accordingly, research
assessing the capacity of the defense industrial base,
especially the lower levels, should be undertaken to
determine if the defense industrial base has sufficient
capacity to support a surge in demand for aerospace

commodities.

Purpose

This study attempted to determine if the defense
industrial base has sufficient capacity to support the

production of aerospace commodity requirements during a

surge.




Scope and Limitations

This study involved an analysis of the manufac-
turing industries within the defense industrial base
which support the production of aerospace commodities.
Consequently, specific capabilities of individual firms
were not assessed. Also, this research is limited to
situations requiring a surge and not a full-scale
mobilization. Mobilization was not addressed because the
economy would be subject to a drastic shift in priorities
as the government would assume control over the economy's
production through powers granted by the Defense Production
Act of 1950. 1In contrast to a full mobilization, surge
relates to a peacetime increase in military production.
During peacetime, a company is free to pursue commercial as
well as military business and the government has no means
of forcing manufacturers to increase their military
production.

This research was further limited by the data. The
most accurate, current, and complete data used is limited
to the 1972 Bureau of Economic Analysis input-output tables
and the Census Bureau's 1980 capacity utilization rate

tables.
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Research Objectives

1. To identify the manufacturing industries within
the defense industrial base required to increase production
due to a surge in aerospace defense commodity requirements.

2. To determine the increase in output required

from each manufacturing industry to support a surge in
aerospace defense commodity requirements.

3. To determine the amount of excess capacity
available to each manufacturing industry to support a surge
in aerospace defense commodity requirements.

4. To identify the manufacturing industries within
the defense industrial base which lack the excess capacity
or are the most vulnerable to a surge in aerospace defense

commodity requirements.

Research Questions

1. Which manufacturing industries within the
defense industrial base will be required to increase
production due to a surge in aerospace defense commodity
requirements?

2. What is the required increase in output of each
manufacturing industry supporting a surge in aerospace

defense commodity requirements?

12




3. What is the excess capacity of the manufac-
turing industries supporting a surge in aerospace defense
commodity requirements?

4. What is the maximum increase in output that can
be achieved by each manufacturing industry supporting a
surge in azrospace defense commodity requirements and which

industries are most vulnerable to a surge?

TABLE 1-1

Relationship between Research Objectives
and Research Questions

Research Objective #1 relates to Research Question #1.
Research Objective #2 relates to Research Question #2.
Research Objective #3 relates to Research Question #3.
Research Objective #4 relates to Research Question #4.

Summary

The decline of the U.S. defense industry at the
subcontractor level has caused concern among senior level
DOD officials. Specifically, the defense industrial base,
especially the lower levels, may not be able to respond to
DOD aerospace commodity requirements during a surge. An
integral part of a well-planned and organized surge
capability is called industrial preparedness. Chapter II
contains a review of current literature on the state of the
defense industrial base and the DOD Industrial Preparedness

Program,

13
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CHAPTER II

LITERATURE REVIEW

Introduction

Chapter I has detailed the perceptions senior DOD
officials have about the current condition of the defense
industrial base. Before proceeding with a more in-depth
study, it is necessary to describe the Industrial
Preparedness Program (IPP) currently used by the DOD to
assess the surge capabilities of the defense industrial
base. The purpose of the Industrial Preparedness Program
is to plan and sustain enough industrial capability to
support this country's needs for defense equipment in a
time of crisis (4:6). The Industrial Preparedness Program
includes such measures as industrial modernization,
expansion, and the preservation of production facilities.
Since the inception of IPP in 1920, Industrial Preparedness
Planning has been limited primarily to the concept of
mobilization.

Mobilization is defined as the rapid expansion of
military production by the U.S. economy to meet material
demands during a national emergency (39:3). However, the

need to plan for a rapid increase in military production in

14




a peacetime environment was first realized during the 1973
Arab-Israeli War. 1In 1973, the U.S. was unable to increase
its production of tanks to replace those lost by Israel.
This led to the concept of surge (4:3). Surge is defined
as the ability of the defense industrial base to rapidly
meet milita~ry production requirements with existing
production 'acilities in a peacetime environment (33:12).

According to the literature, the problems of
supporting a mobilization and a surge are closely related.
For example, if the defense industrial base can support a
rapid expansion in military production during peacetime,
then production increases for mobilization should also
be realized (39:2). Hence, IPP has a significant role
in assessing the defense industrial base's ability to
surge production in a peacetime environment, as well as
mobilizing for a national emergency.

While IPP plays an important role in determining
U.S. surge capability, the condition of the defense indus-
trial base is probably the most important factor affecting
the United States' ability to surge. The Defense Indus-
trial Base Panel of the House Armed Services Committee,
Ninety-Sixty Congress, expressed a major concern about the
defense industrial base's lack of capability in responding
to crisis situations other than these requiring full
mobilization (37). Congress is primarily interested in

surge for two reasons. First, the DOD must be prepared

15




to respond to a wide variety of peacetime and wartime
contingencies. For example, the U.S. could conceivably be
involved in a high intensity nuclear war lasting a few

weeks or a low intensity conventional war lasting several

years. In either case, the pre-conflict warning time could
be extremely short; therefore, the U.S. must maintain a
defense industrial base with enough production flexibility
to respond rapidly to DOD requirements in a wide variety
of peacetime and wartime environments (4:16-19). The
second reason Congress is concerned with the surge
capability of the defense industrial base is the deterrence
of war. Congress and many DOD officials believe that an
economy capable of rapidly producing large amounts of
military equipment will deter potential adversaries from
attacking the United States. As Dr. Fred Ikle, former
Director of the U.S. Arms Control and Disarmament Agency,
stated:
We need to improve the capacity of American indus-
try to mobilize rapidly for a major expansion in
defense production. That in itself might act as a
potential deterrent to major aggression; if it does
not, we would at least have the means to respond
[17:84].
The ability of the defense industrial base to surge
production relies on three factors: (1) plant capacity;
(2) availability of labor; and (3) the availability of

critical materials (4:ix). This research focuses on the
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plant capacity of those manufacturing industries supporting
the production of aerospace commodities during a surge.

In essence, this literature review focuses on
IPP and the defense industrial base, as they are both
cornerstones to assessing the United States' surge
capability and production capacity. Review is presented
through (1) a historical view of the relationships between
the defense industrial base and IPP; (2) the current DOD
industrial preparedness program; and (3) current views on

surge capacity.

The Relationships of Industrial Preparedness
and the U.S. Defense Industrial Base

Bordered by ocean on the east and west and friendly
countries to the north and south, the U.S. has rarely felt
threatened or experienced conflict with other nations
on her soil. With this secure attitude, the literature
indicates the U.S. was unprepared when World War I began
(37:7; 11:28). For example, lead times were twelve months
for small arms, eighteen months for ammunition, and thirty
months for artillery pieces (37:7). Fortunately, this slow
response by U.S. industries was not a significant factor in
the outcome of the war. However, military strategists did
realize a problem existed in increasing production to meet
military mobilization requirements. For example, Benedict

Crowell, Assistant Secretary of War, wrote in 1919:
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Our strategic equipment included plans ready drawn
for the mobilization of men . . . this equipment
included no plan for the equally important and
equally necessary mobilization of industry and
production of munitions, which proved to be the
most difficult phase of the actual preparation

for war [8:18].

Consequently, Congress passed the National Defense Act of

1920 which required the establishment of an industrial

planning organization within the Office of the Assistant
Secretary of War. The purpose of this organization was to
develop contingency plans for the future procurement of
military equipment and the mobilization of U.S. industry
in the event of war. These initial industrial mobiliza-
tion plans were the predecessor to today's Industrial
Preparedness Plans (37:7). The industrial mobilization
plans designated approximately 10,000 industrial plants

as planned producers of war materials. The industrial
mobilization plans were accomplished every three years
from 1930 to 1939, and assisted the U.S. in expanding its
industrial base to meet wartime requirements upon entering
World War ITI (11:30).

Although the industrial mobilization plans helped
the U.S. industrial base increase production more rapidly
during World War II than during World War I, overall
industrial mobilization planning was inadequate. For
example, industrial planners such as Leo A. Codd, Executive

Vice-President of the Army Ordinance Association, observed

18




in 1941 that "military production could be advanced

anywhere from 6 to 18 months if our war plants were in
readiness today [11:34]1." Even though the Unites States
had undergone at least eighteen months of partial mobili-
zation before entering World War II, it took approximately
twenty-one months for the country to reach its maximum
production output. Once mobilized, U.S. production was
"staggering"; however, there was much "fumbling and
improvisation" (25:27). One reason it took the U.S. so
long to reach maximum production was that there was no
identifiable defense industry at the beginning of World
War II and the U.S. had to convert commercial factories
into military facilities (37:8).

After World War II, the industrial base reverted
to producing commercial products. The attitude of DOD
officials was that the U.S. monopoly on nuclear weapons
would deter any future wars (37:8). Consequently, indus-
trial preparedness was ignored by government officials.
However, the detonation of a nuclear device by the Soviet
Union and the escalation of the Cold War led to the
enactment of the National Security Act of 1947 and the
subsequent creation of the National Security Resources
Board. The National Security Resources Board was the
first permanent executive agency in the federal government
dedicated solely to peacetime mobilization planning.

Its functions were to advise the President concerning

19

e,




the coordination of military, industrial, and civilian
mobilization, establishing reserves of strategic and
critical materials, and the strategic location of
industries and other production facilities (25:28).

In 1950, President Truman replaced the National
Security Resources Board with the Office of Defense
Mobilization. The Office of Defense Mobilization was
responsible for developing an industrial base that could
respond to a wide variety of national emergencies and
contingencies. Basically, the Office of Defense Mobili-
zation performed the same functions the Federal Emergency
Management Agency is responsible for today (25:28).

Another significant event occurring in 1950 was the
enactment of the Defense Production Act of 1950. The Act
gives the president the authority to mcbilize the country's
resources during a war. The Act also implemented the
Defense Priorities System which requires manufacturers to
place critical defense items ahead of commercial items on
the production line (37:8-9).

Mobilization planning, the stockpiling of war
material, and the emergence of an identifiable defense
industry after World war II resulted in an industrial base
that generally responded well to increased DOD requirements
during the RKorean War. For example, a "planned producer
structure" for tanks was activated by the DOD. However,

none of the thousands of tanks produced by Ford, General
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Motors, and Chrysler were deployed because they were never
needed. The main point is that the tanks were available
within the time frame requested by the DOD (27:115).

The Vietnam War provided the next test for the
defense industrial base. During the Vietnam War, the

defense industrial base demonstrated a capability to meet

DOD production requirements as evidenced by the huge
quantities of defense material supplied by U.S. manufac-
turers. In fact, according to General Henry A. Miley,
President of the American Defense Preparedness Association,
"the tonnage shipped in the peak month to Vietnam exceeded
that of World War II and the Korean War combined (22:56)."
This was accomplished even though U.S. industrial mobili-
zation was essentially performed against a "business-as-
usual” peacetime setting, and no "planned-producer
structures" were activated (27:41).

The defense industrial base's ability to surge
was first tested during the 1973 Arab-Israeli War. During
this conflict, the U.S. tried to increase the production
of tanks to support Israel. The prime contractor had the
necessary resources and capacity to increase the output of
tanks, but a forging subcontractor producing castings and
turrets was unable to increase production because his plant
was already operating at full capacity (4:3). This led to

the government's emphasis on planning for a surge.
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Today, industrial preparedness responsibilities are
dispersed amoﬁg the Federal Emergency Management Agency,
the Department of Commerce, and the Department of Defense.
The Federal Emergency Management Agency is responsible
for overall industrial preparedness. The Department of
Commerce is responsible for ensuring that (1) adequate
supplies of industrial resources are available to meet
military wartime needs, and (2) industrial resources can be
expanded in a national emergency (25:30). The Department
of Defense is responsible for ensuring that sufficient
industrial capacity exists to meet national requirements
for defense systems, equipment, and spare parts in the
event of a war or crisis. To carry out these responsi-
bilities, the DOD implemented the Department of Defense

Industrial Preparedness Program in 1975 (9:47).

The Current DOD Industrial Preparedness Program

The purpose of the DOD Industrial Preparedness
Program is to provide a means for the defense industrial
base to rapidly expand military production during an
emergency in an orderly fashion (35:1-2202). This program
is coordinated by officials of the Office of the Under-
secretary of Defense/Research and Engineering. However,
the primary responsibility for answering questions

regarding the surge capability of the defense industrial
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base rests with the individual services. Currently, each
service can plan for the emergency production of ho more
than 2,000 items including thirty-five major weapon
systems. These items include avionics systems, ordnance
parts, and aircraft spares (36:2).

Production planning for individual pieces of

equipment is probably the most important part of the

industrial preparedness program. However, limiting the

program to approximately 2,000 items for each service does
not permit production planning for all military eqguipment
that might be used in a crisis. Therefore, a system to
assign priorities for selecting items is published in DODI
4005.3. According to DODI 4005.3, items to be planned for
must be essential to combat operations and must meet one
or more of the following criteria:

1. A long lead time.

2. Requires the development of new or additional
capacity to meet the emergency production requirements.

3. Requires continuous contractor surveillance to
ensure emergency requirements ars met.

4. Critical labor skills or specialized production
equipment is needed to produce the item (4:7-~8).

With this guidance, each service attempts to
determine what items having one or more of the above
characteristics will be required in large quantities in

the event of an emergency. 1In addition, estimated wartime
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consumption figures and estimated repair times are used

to calculate the rate a given item will be used during

an emergency. This quantity is then compared with the
quantity available from inventory and anticipated normal
production to determine if any advance planning actions
shouira be taken for the additional production of the items
during an emergency (l1:66-67). This selection process
requires industrial preparedness planners to exercise
considerable discretion in making choices about the large
numbers of items that pass these initial tests. Once

the service chooses the items to plan for, contractors
producing those items are asked to provide data regarding
their ability to meet increased production requirements.
Contractor participation in the Industrial Preparedness
Program is voluntary and they are not compensated for their
participation. Therefore, there is suspicion among many
DOD officials that the data may not be accurate. However,
the data supplied by the contractor is used by the DOD

to determine what kind of reserve production capacity is
available and what kinds of advance planning actions should
be funded to ensure the capacity is adequate (13:9). The
literature indicates that this system is not working and
contributes little to the goal of reducing the risk of
inadequate production capacity in times of c<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>