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of future, long-term savings. In particular, Service
depot maintenance facilities are important sources
of jobs. Public opposition to impending closings has
led Congress to mandate work assignments to
particular facilities to keep them open. But congres-
sionally mandated workloads make it difficult for
the DoD to improve the efficiency of the mainte-
nance base. A Logistics Management Institute
(LMI) study found, for example, that special legisla-
tion enacted in 1986 exempting the Army electron-
ics repair depots from personnel reductions resulted
in significant inefficiencies in managing depot
workload. 33 Thus, even when Services decide to
consolidate facilities, they may be barred from doing
so because of congressional pressure to preserve
jobs.

The expected large reductions in maintenance
requirements, combined with falling defense budg-
ets, make it imperative to rationalize the depot
maintenance base. One way of dealing with this
problem is legislation such as the Defense Base
Closure and Realignment Act of 1990, which
requires that all installations be considered equally
for possible realignment or closure. The Act estab-
lished new procedures for closing military installa-
tions in the United States and formed an independent
commission to recommend which bases should be
eliminated. 34 Such legislation can help assert the
national interest in rationalizing the maintenance
base over the local interest in preserving jobs.

Changing the Private/Public Mix

The current debate over increasing the percentage
of private-sector involvement in future depot main-
tenance work is principally motivated by two
factors: (1) the anticipated reduction in new weapons
production that will leave large defense manufactur-
ing firms with little new production for the foresee-
able future; and (2) the reduction in spending in the
depot base that is driving the consolidations and
reductions discussed above. Advocates of more
private-sector involvement argue that the private
sector can provide depot maintenance at lower cost
than can the public sector, and that a shift toward the
private sector would help keep the production base

healthy during a period of much reduced new
weapon procurement.

There are, however, concerns about the long-term
implications of increasing the private-sector share of
depot maintenance and skepticism about the utility
of using depot maintenance to support manufactur-
ing skills. The concerns center on questions about
how well the private sector can respond to short-
notice crisis and conflict requirements, and whether
private contractors can indeed provide depot mainte-
nance at a lower cost. The skepticism centers on the
amount of overlap between maintenance and manu-
facturing skills and whether performing mainte-
nance can indeed support relevant manufacturing
skills. It is worth noting, however, that most allies in
Europe and the Far East rely on their private sectors
for almost all their military depot maintenance.

The Current Mix

A significant portion of depot maintenance fund-
ing is currently spent in the private sector. For
example, between 20 and 30 percent of the depot
level maintenance is now performed by private
fins. Almost all new weapon systems begin their
service lives under interim contractor support (ICS)
provided by the manufacturer of a system. This
support usually lasts until the system is deployed in
sufficient numbers to warrant transferring mainte-
nance responsibility to the Services. During this
initial period, test equipment is developed for use in
the Service support base, and Service depot person-
nel receive maintenance training. While the majority
of systems move on to Service depot maintenance,
some continue to be maintained by the private sector
in what is termed contractor logistics support (CLS).

In addition to the direct revenue from mainte-
nance, repair, and overhaul, the private-sector pro-
duction base also derives considerable income from
the sale of spare parts and other goods and services.
The commander of the Air Force Oklahoma City
ALC, for example, reported that in fiscal year 1991,
his command had contracted for ‘$2 billion of work
with over 6,500 private sector organizations in 46
states and 9 foreign countries. ’ ’35

s~ Kiebler  et d., Op. Cit., fOOhIOte  7, p. ‘2-23.

~ General Accounting Office, Mi[itaq  Bases: Observation on the Analyses Supporting Proposed Closures and Realignments, GAO~SLAD-9  1-224,
May 1991, p. 15.

35 Splers, op. cit.,  footnote 27. Note, however, that much of this is accounted for by the purchase of spare parts  to support work actuallY  done at tic
ALC.
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General Dynamics performs periodic depot n@ntenance
on Navy fleet missiles.

The combination of private-sector maintenance
and direct sales accounts for more than 50 percent of
current depot maintenance spending. This share
demonstrates a private-sector commitment to depot
level maintenance and an acceptance by the Services
of private-sector involvement. It also suggests the
limits of any additional private-sector shift.

The Logistics Core

Current Service and DoD policy of maintaining a
‘‘core in-Service logistics capability will affect
any shift to the private sector. The core depot
maintenance capability is basically that minimal
combination of people and facilities each Service
believes it needs to support its forces in likely future
operations. According to the Defense Depot Mainte-
nance Council, the logistics core is ‘‘an integral part
of a depot maintenance skill and resource base which
shall be maintained within depot activities to meet
contingency requirements. ’ ’36 It is to consist of only
a ‘‘minimum level of mission essential capability.

How this concept of a core capability is deter-
mined differs among the Services. The Army, for
example, defines its core requirements as workloads
that are essential to the mission or critical to the
capability of each unit. Navy aviation core require-

ments are based on a regional war scenario. The
Navy’s core maintenance requirements for its sea
forces are defined as ‘‘a responsive, geographically
dispersed, strike-free industrial capacity . . . . whose
priorities are controlled by the Navy. Interestingly,
the Navy’s logistics core for sea systems includes
private as well as Service facilities and people. The
Air Force definition of core requirements is based on
an analysis of the skills and weapons needed to
support specific regional-conflict scenarios.37

Commercial firms will have a difficult time
competing with in-Service depots for future mainte-
nance work if the Services reserve a large core for
themselves. While the Services’ protected logistics
core can reduce their own workload fluctuation and
maintain internal skills, it has the drawback of
increasing the fluctuation in any workloads per-
formed in the private sector. From the Services’
perspective, however, the concept of a core capabil-
ity is critical to maintaining essential expertise. They
believe that opportunities for changing the private/
public mix of maintenance work will be limited
because, as one Air Force commander testified,
“government workloads that would be the most
attractive to the commercial repair and maintenance
sector would be the high-volume, state-of-the-art
technology, stable workloads . . . [that are] the very
workloads that are imperative for [the Air Force] to
keep . . . to maintain a mobilization skills base, ”38

The Debate over the Mix

The past division of labor demonstrates industry’s
interest in depot maintenance. Much of the increased
interest is in upgrading current] y deployed systems.
As part of an integrated DTIB strategy, shifting this
work to private firms could provide employment for
production staffs during low points in procurement
cycles and could also generate another source of
income for firms attempting to maintain research
and design, as well as production, capabilities.
Proposals for upgrading armored vehicles, for exam-
ple, envision work-sharing arrangements with Serv-
ice depots to combine depot overhaul with major
upgrades and thus keep production lines warm.
Upgrading could bring older tanks and infantry
fighting vehicles up to date with new communica-

~ Defe~e  Depot  Mtitemnm  Council, op. Cit., fOOtf30te  6, p. 33.

37 Ibid.,  pp. 33-35.
38 Spiers, op. cit., footnote 27.
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tion and sensor technologies.39 Upgrades would also
support the production base through the manufacture
of subcomponents and parts. In fact, upgrades will
have a positive impact on subtier firms regardless of
whether the overall system work is performed by a
prime contractor or an in-Service facility. The
Electronic Industries Association (EIA), for exam-
ple, anticipates that upgrades will provide consider-
able business for the electronics sector in the next
decade, although recently, EIA’s estimates of the
size of the future market have been going down.a

In general, manufacturing firms argue that they
have an inherent capability to maintain the equip-
ment they have produced and that developing
in-Service support capabilities often ‘‘duplicates an
existing commercial defense capability that was
developed to design and initially manufacture the
military equipment. As such, it is entirely feasible in
many cases for the U.S. [private] industrial base to
replace the in-Service capability for the U.S. mili-
tary. ‘ ’41 Contractors say they are more efficient
because the pressures of competitive bidding force
them to control costs and that they have different
personnel policies than does the DoD. Further, many
private contractors say that they are as responsive as
the Service maintenance base and point out that
current Service response capabilities already depend
on spare parts and services from private industry.
The private sector’s ability to respond quickly has
been demonstrated during the Vietnam and Persian
Gulf conflicts.

Government proponents of an in-Service capabil-
ity make a number of counterarguments. They
believe that in-Service maintenance facilities are
more responsive in crisis and war than private
industry, and are also more flexible because they can
take on new work without changes in contracts. The
Air Force, for example, has testified that the Air
Logistics Centers have “the flexibility to deal with
a highly dynamic war environment and that no

contractor or group of contractors could replace the
cohesive, highly flexible capabilities of the in-
Service facilities. ’ ’42 Along similar lines, the Army
argues that assigning surge maintenance tasks “to
the private sector, without the insurance of the
contractor’s ability to rapidly expand, could jeopard-
ize the Army’s ability to get equipment to the soldier
in time of national emergency. ’ ’43 The Navy has
expressed less concern about increasing private-
sector involvement in maintenance than the other
Services. In part this is because shipyards are large
and easy to monitor and also expensive to duplicate.
The Navy plans for private shipyards to be the sole
provider of some of its ship maintenance and
considers private-sector yards to be part of its core
sea systems capability.

The Services have noted that many systems
maintained in contractor logistics support in the past
have ultimately devolved to in-Service maintenance
as they aged and became more difficult to repair. As
a result, Service officials are concerned that they will
be stuck with maintaining all the old systems rather
than those essential to war-fighting. Other risks
associated with relying on the private sector are said
to be strikes and bankruptcies. A Logistics Manage-
ment Institute study concluded, however, that these
problems are likely to occur only in peacetime and
can be dealt with by the DoD through existing legal
mechanisms.”

The evidence supporting arguments on either side
is scarce and largely anecdotal. Some General
Accounting Office (GAO) studies have questioned
the economics of developing in-Service depot sup-
port capabilities for equipment that may be widely
used commercially. A recent GAO study, for exam-
ple, found that the Air Force had spent millions of
dollars establishing a maintenance capability for the
new engine of the KC-135 tanker but was using only
about 15 percent of that capacity. GAO argued that
the Service might better have relied on existing

39 c~~b  &&~r, ‘ ‘Army  Seeks Stable Bradley productio~”  Defense News, Oct. 14, 1991, p. 8.

~ Brwk  W. Henderso~ ‘ ‘Stagnant Military Electronics Spending Likely Under Tight 1990s Budgets, ’ Aviation Week and Space Technology, Mar.
16, 1992.

41 ~. Gordon R, England, Executive Vp.AU~aft  programs,  Gener~ Mamger-Fort Wofi Divisio~ Gener~ Dynamics, Statement  before  the ~OUSt?
Armed Services Committee, Structure of the U.S. Defense Industrial Base Panel, Oklahoma City Field Hearing, NOV. 1, 1991.

42 Spiers, op. cit., fOO~Ote  27.

.t3 ~y 1~omtion  papr, Army’s Maintenance ad ~gistics System, May 14, 1991, provid~  in response to OTA questions.

44 Kiebler, et a]., op. cit., footnote 7, pp. 2-24 tO 2-26.
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commercial facilities.45 While a GAO study on the
effects of competition found that using private/
public competition has resulted in savings in naval
aviation overhaul, an earlier study of ship repair
could not confirm the savings the Navy had pro-
jected from greater use of the private sector.46

Discussions with government personnel indicate a
belief that private firms are less responsive in
peacetime (because of general business practices),
but OTA has been unable to find any hard evidence
to show that the Service maintenance base is indeed
more responsive than private contractors in a crisis.

Despite arguments that private contractors avoid
maintaining older equipment, the Army has con-
tracted out maintenance of older electronics equip-
ment that its own depots do not want to handle. Any
migration of older systems into the in-Service base
may stop as the Services are forced to pay the true
costs of maintenance whether it is performed in the
in-Service component of the base or in the commer-
cial component.

Increased maintenance, especially overhaul and
upgrades, may help support the production base in
some sectors, Upgrades of several armored vehicles
might maintain active production lines. Further,
some sectors (such as electronics) claim there is
considerable overlap in skills between maintenance
and manufacturing. Nevertheless, many government
planners remain skeptical of the overall benefits of
such change. They believe that industry is more
interested in production than maintenance and is
therefore unreliable, that maintenance skills are
different from manufacturing skills, and that DoD
efforts to support production will reduce Service
maintenance capacity while propping up uneconom-
ical production. Further, the use of private firms
could erode surge capability over time. The basis for
many of these government concerns is best summa-
rized in an observation by Air Force logistics
planners:

Transferring maintenance tasks to the private
sector will provide short term capital to defense

Photo credit: Bath Iron Wxks

lltis plasma arc burning machine cuts metal pieces for
both new instruction and tt e rnahtenance  and

overhaul of olde  ” ships.

firms. Over time, however, it is likely that private
sector firms will evolve to ‘ ‘peacetime efficient”
operations with little of the ‘‘excess capacity”
needed for the essential support of any significant
surge. We will have canceled the insurance policy
(i.e., organic capability) in anticipation of only
“good times. ” If the “good times” end quickly we
will be at a significant logistics disadvantage.47

Sorting through the arguments on both sides de-
mands systematic study.

Congress

Congress has exhibited a mixed response to
increasing private-sector involvement in depot main-
tenance. For example, Congress and the Navy have
sought to ensure that the private-sector share of ship
repair not fall below 30 percent.48 At the same time,
Congress has limited private-sector involvement in
Army and Air Force depot maintenance to not more

45 U.S. @M~ hmm~ mm, Commercia[practices:  OppomnitiesEm”st  to ReduceAircraftEngine Support Costs, GAO/NSIAD-91-240,  J-
1991, p. 5. l%c Air Force spent $40 million on a repair facility at the Oklahoma City ALC and also opened three intermediate maintenance facilities
for the engine. GAO pointed out that General Electric and Aviall  repair similar engines.

~ GAO~SIAD-92-43,  forthcoming, title not available; and U.S. General Accounting Offlce,  Navy Maintenance.” Status  of Public and Pn”vate

Competition, GAO/NSIAD-90-161,  September 1990.
47 ComMPndmW  with Headquarters,  Air Force Logistics COmman d, Mar. 16, 1992.
M ~tehwst,  op. cit. footnote 21, p. 67.
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than 40 percent of the funded work.49 Current law
supports some public-sector capability. It states that:

It is essential for the national defense that
Department of Defense activities maintain a logistics
capability (including personnel, equipment, and
facilities) to ensure a ready controlled source of
technical competence and resources necessary to
ensure effective and timely response to mobilization,
national defense contingency situations, and other
emergency requirements.w

The law gives the Secretary of Defense the
authority to identify those in-Service maintenance
capabilities necessary to maintain responsiveness.
As a result, the Secretary has discretion over when
to use the private sector.

Congress may wish to support significant change
in the current private/public mix. Should more
private-sector involvement appear desirable, there
are a number of ways to move in that direction. One
is through increased contracting and competition
with the private sector, as discussed in the following
section. Another way would be to privatize existing
in-Service facilities. Depots might be converted to
GOCOs. Such facilities have the advantage of
combining long-term government control of the
facilities with more flexible private-sector operation
on a day-to-day basis. If depots become GOCOs,
large capital cost items (e.g., dry docks) could be
paid for by the DoD while management and workers
could be paid through the private sector. As for
responsiveness, many ammunition facilities are
GOCOs and are designed to respond to crisis.
Depots could also be closed and equipment moth-
balled. While this approach would not address the
need for responsiveness, it would provide some
capability for longer term mobilization.

Finally, depots could be sold to the private sector.
Selling depots to industry maybe more difficult than
converting them to GOCOs. Privatization could
allow the use of the large government investment for
commercial as welI as military use. However,
industry has shown little interest in buying the
defense industrial base facilities that have been for
sale over the past decade. Industry would probably

prefer to move maintenance activities to existing
private-sector facilities.

As Service maintenance organizations become
more streamlined, the greater efficiency of contrac-
tors may become a less compelling argument for
moving to the private sector. For example, the Air
Force has reduced its workforce by 6,000 since fiscal
year 1991 and plans to support many programs with
personnel hired on temporary appointments. Con-
versely, if the United States chooses to move toward
more civil-military integration in weapons design
and manufacture, increased use of the private sector
for maintenance might make even greater sense.

Cornpetition

Competition in

and Efficiency in Military
Maintenance

the maintenance base, like that in
the production base, is intended to promote effi-
ciency and fairness. In the past, individual DoD
program managers had the authority to decide on the
basis of cost whether to rely on in-Service or private
maintenance, although the Services planned to
maintain some core capabilities. But past policies
also stressed the importance of multiple sources for
wartime expansion. Thus, these policies often aimed
at increasing capacity rather than promoting effi-
ciency.

Competition was also used to help private compa-
nies gain access to maintenance contracts. Congres-
sional concern about the health of the U.S. ship-
building industry resulted in opening Navy ship
repair work to private shipyards. The frost such
competition occurred in fiscal year 1985. By the end
of fiscal year 1989, maintenance work on 43 surface
ships and 25 submarines had been competed .51
Competition involving the Naval Aviation Depots
began in 1987. The National Defense Authorization
Act, passed in fiscal year 1991, expanded the
maintenance competition programs on a limited
basis to all the Services. This program is designed to
promote competition among the Services as well as
between the Services and private industry.

DMRD-908 proposes to achieve one-third of the
projected $3.9 billion maintenance base savings by

49 Boti  tie 198t3  and 1%9 Defense AuthorizationActs contained a requirement that the by swnd a minimum of 60 percent of the depot maintenance
budget on programs performed by the organic DoD workforce.  Current law mandates that 60 percent (by cost) of Army and Air Force depot work be
performed by government employees.

m 10 U.S. Code Section 2464.
51 GAO~S~.9@161,  op. cit., footnote 46.
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efficiency improvements resulting from competi-
tion. Competition is expected to increase efficiency,
control and reduce costs, and foster innovative
approaches to maintenance. Four areas are to be
opened to competition:

1.

2.

3.
4.

items currently under commercial contract
whose renewal is imminent,
major refurbishment and modification pro-
grams,
manufacturing and fabrication, and
in-Service workloads deemed in excess of the
logistics core.

How effective competition really is in controlling
maintenance costs is debatable. As noted above, a
1990 General Accounting Office report on shipyard
competition concluded that the Navy’s projected
cost savings for private yard ship repair could not be
substantiated. 52 GAO noted, however, that competi-
tion had encouraged the Navy’s own shipyards to
adopt ‘‘a more businesslike approach to ship repair
w o r k . In addition, a more recent GAO study of
naval aircraft maintenance found that competition in
F-14 aircraft maintenance had resulted in a 25
percent decline in overhaul costs.53

Partly because of congressional restrictions, com-
petition is just beginning in the other Services. U.S.
Code, Title 10, Section 2466, for example, prohib-
ited the Army and the Air Force from competing
against each other or with the private sector.
Competition will take some time to develop properly
as organizations that have never had to compete
learn to price their services and put together bid
proposals. But the advent of business offices at
depots, and new awareness of overall costs, support
the Navy’s contention that competition reduces
overall maintenance costs.

Structuring competition and developing a “level
playing field” agreed to by both the private sector
and the public sector will probably remain conten-
tious. A key issue has been how to compare costs
among different Service depots and between the
private and public sectors. The Services jointly
developed and published a Cost Comparability
Handbook to help make these comparisons and
eliminate differences in accounting procedures used
by various public and private competitors.

Photo credit: U.S. Air Fome

An Air Force repair facility for jet e lgine casings. This and
other repair technologies have =en  developed with
special Repair Technology, or 3EPTECH,  funding.

While recent changes promote competition in the
maintenance base, there are still major limitations.
Current law limits the Army and Air Force competi-
tion program to not “more than 10 percent of all
depot-level maintenance of materiel that is not
required to be performed by employees of the
Department of Defense. ’ This limitation effectively
excludes 96 percent of Army and Air Force mainte-
nance work from the pilot program.

Competition, if it develops, may prove to be a
good means of selecting those organizations, private
or public, that should be retained in the future
maintenance base. It will be much more difficult to
preserve a government facility or private firm that
has systematically failed to attract work on a
competitive basis.

New Technology

The future depot maintenance base should seek to
benefit as much as possible from new technology.
An obvious area for improvement is the design and
development of weapon systems and equipment
with higher overall reliability, thereby reducing
maintenance requirements. Modular components
(e.g., circuit boards) and built -in diagnostic checks
are changing maintenance tasks. They are, for
example, making it easier to repair and replace
equipment in the field.

52 Ibid., p. 1.
53 GAo~sIAD-gzqs,  op.cit., fm~ote %.
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Flexible manufacturing systems, robotics, and
computer-integrated manufacturing are all increas-
ingly used in weapon system maintenance and hold
the promise of reducing labor requirements. The Air
Force has an active Repair Technology program
(REPTECH) as a part of its Manufacturing Technol-
ogy program. The Service’s REPTECH initiatives
include a flexible center to repair aircraft engine
casings at the Oklahoma City ALC, composite
engine repair centers at Oklahoma City and San
Antonio, and nondestructive means of inspecting
solder joints in printed wiring assemblies. The Navy
has developed a Rapid Acquisition of Manufactured
Parts (RAMP) project at the Charleston naval
shipyard to shorten the time needed to produce spare
parts, which can take weeks to obtain from the
private sector. The Defense Logistics Agency and
the Federal Emergency Management Agency are
funding a transfer of a prototype of the RAMP
technology to a small manufacturer.

Supporting Military Equipment Abroad

Upgrades of U.S. weapon systems abroad, or
foreign systems, are another way to support the U.S.
defense maintenance base. The potential market is
significant. The upgrade of F-5 fighters, for exam-
ple, is estimated to be a $3 to $5 billion business in
Taiwan and Singapore.54 Upgrading the F-16A/B,
which is in foreign nations’ air forces, could be
worth another $2 billion.55

Upgrades or repairs are not the only options for
international activities. In the past, U.S. firms have
contracted to establish and run military maintenance
organizations and facilities for selected countries
(e.g., Iran under the Shah). Maintenance support of
allied forces is a possible source of future income.

The U.S. government is involved in several
international cooperative maintenance programs
through the NATO Maintenance and Supply Agency
(NAMSA), the primary logistics support agency for
NAT0.5G Since 1985, the United States has in-
creased cooperation with its NATO allies for spare-

‘8. -
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Belgium’s is only one of several foreign air forces that
fly the U.S. F-16 fighter aircraft.

parts support and depot level maintenance. The
United States is involved in collaborative mainte-
nance on the Multiple Launch Rocket System, the
PATRIOT Missile System, and the C-130 Hercules
aircraft. 57 There are 11 other NATO maintenance
partnership programs in which the United States
does not participate.

Opportunities for supplying foreign markets with
upgrades, or for providing other services, will
depend on U.S. technology-transfer policy—as do
initial sales of weapons. The tasks for which U.S.
firms might be most competitive (e.g., avionics and
electronics) might also present the greatest risk for
giving away technological and military advantage.58

There is also likely to be more international competi-
tion as foreign firms vie with U.S. firms for the
global maintenance market.

SUMMARY
Maintenance is critical to peacetime operations

and to sustaining forces in crisis or war. The
requirements for depot maintenance have signifi-
cantly changed as a result of the waning direct
military threat to Western Europe. While current
DoD efforts to streamline and consolidate the base

W willl~ B. SCOtt, op. Cit., fOOtIIOte  ~.

55 ~c~el Mec~, ‘‘Europ~n PMWNXS Pair Upgrades with New Aircraft Development’ Aviation Week & Space Technology, July 12, 1991, p.
54.

% It should be not~ that  Iogistics has been a national responsibility in NATO.
57 Dep~ment  of DefeB, Co&ined  Annul  Report t. congress  on sta~ardization  of Eq~”pment With IVATO hletiers Of cooperative  Research

and Development Projects with Allied Countries, July 1991.
58 At tie same time,  however, supplying maintenance and upgrades may provide leverage on a client. If the maintenance support is cutoff, the weapon

system will degrade.
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represent significant change by the standards of the
past 40 years, they are insufficient in the new
security environment. A smaller national DTIB
demands that the Nation consider significant changes
in the maintenance base.

Consolidation of in-Service maintenance facili-
ties will be constrained by the fact that such facilities
are important sources of jobs, and sometimes the
largest employer in a region. As a result, there is
often considerable political pressure to maintain
these facilities.

Responsiveness of the maintenance base in crisis
and war will remain important. However, potential
regional threats do not demand the magnitude of
surge maintenance required in the past. Future
maintenance capabilities might therefore stress peace-
time efficiency, which could be enhanced by invest-
ments in process technology. The Air Force is using
its REPTECH Program for such improvements, but
the other Services have made more limited efforts in
this area. Congress might wish to consider how best
to apply new technology to maintenance.

The arguments for transferring more maintenance
responsibilities into the private sector include lower

costs, less redundancy, and better support of an
integrated DTIB. Congress should examine the
arguments for increased use of’ the private sector for
maintenance and consider how best to modify the
public/private split, for example by transferring
maintenance work to private firms or by converting
public facilities to GOCOs. Increased competition
among in-Service facilities, and between the private
and public sectors, may be the best way to accom-
plish this transition. Such competition could select
the facilities best qualified to support future forces
over the longer term. Finally, Congress should
reevaluate the concept of a core logistics capability
now used to define which activities should be
retained in the in-Service maintenance base.

Maintenance contracts directed towards critical
manufacturers in the private sector may help support
the firms in a period of declining defense procure-
ment. But the degree of support will probably vary
by industrial sector. Combined with a prototyping-
plus strategy that provides for some manufacturing,
as well as continued technological innovation,
private-sector maintenance might add significantly
to the health of the future U.S DTIB.
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Chapter 6

Good, Integrated Management

INTRODUCTION
Previous chapters examined the three principal

elements (R&D, production, and maintenance) of
the defense technology and industrial base (DTIB),
the desirable characteristics of the future base, and
ways to achieve those characteristics. Redesigning
Defense noted that good, integrated management
is a desirable characteristic of the future DTIB,
indeed, it is fundamental to its health and
strength. The report defined integrated management
as linking the DTIB goals of crisis and wartime
response with the peacetime goals of development
and production of high-quality and affordable mili-
tary materiel. Good management will also closely
integrate the R&D, production, and maintenance
activities of the DTIB. Thus, there is a need for
coordination and cooperation throughout the DTIB.

DTIB management has been the focus of a
number of recent studies. One of the most influential
was the President’s Blue Ribbon Commission on
Defense Management (known as the Packard Com-
mission), which recommended a number of reforms.
Many of these have been adopted, including the
establishment of an Office of the Under Secretary of
Defense for Acquisition (USD(A)) responsible for
Department of Defense (DoD) acquisition policy,
administration, oversight, and supervision; the vest-
ing of similar acquisition authority and responsibil-
ity in a single Service Acquisition Executive (SAE)
within each Service; and a general simplifying of the
DoD management structure.1 (See figure 6-l.)

The most recent annual report of the Secretary of
Defense details additional actions taken by the DoD
to improve DTIB management and some successes
to date.2 Despite this attention, there is widespread
agreement that management of the future DTIB
requires additional changes to meet the challenges of
the new world security environment.3

Figure 6-l—Acquisition Management Structure

/
Program managers

\

SOURCE: Defense Systems Management College, 1989; Office of Tech-
nology Assessment, 1992.

This chapter does not assess all recent manage-
ment initiatives, but focuses on the management
implications of alternatives for restructuring the
DTIB discussed in earlier chapters. The chief DTLB
management challenge is how to preserve an advan-
tage in defense technology and retain the ability to
manufacture and maintain military systems—all on
a much smaller defense budget.

Additional management changes are needed to
promote integration with the Nation’s civilian indus-
trial base and to implement a prototyping strategy as
the administration and others, including OTA, have
suggested. While the Packard Commission recom-
mended the use of prototyping to test new ideas and
to lower costs, its recommendations were advanced
in the context of large production runs. As outlined
in Chapters 3 and 4, the management of prototyping

1 The President Blue Ribbon Commission on Defense hlanagemen~  A Formula for Action:A Report to the President on Defense Acquisition, April
1986.

z Secretary of Defense Dick Cheney, AnnuaZReporr to the President cmdthe Congress (Washington DC: U.S. Government Printing Office, Febrwy
1992), pp. 28-39 and 49-53.

3 Secretary of Defense Dick Cheney, Defense Management Report to the President, July 1989, p. 8. This report noted that “Efforts to date have not
produced the tangible results envisioned by the Commission. This is indicative of the dimension of the problems the Commission identitled,  the
far-reaching solutiom  it offered, and the persistence required if DoD’s management of major acquisition programs is to emulate the characteristics of
the most successful commercial and government projects.

–139–
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Table 6-l-Characteristics of Successful
Acquisition Programse

● Clear command channels
. Program stability
● Limited reporting requirements
● Small, high-quality staffs
● Good communications with users
● Prototyping and testing
a The Pres&nrs Hue Ribbon Commission on Defense Management, April

1966.

will be affected by a transformed security environ-
ment that will feature production of fewer new
weapons and longer intervals between new system
starts. This new environment requires the elimina-
tion of the near-automatic link between program
start and quantity production.

The changes in the security environment are
likely to require significant shifts in management
structure and approach. Successfully managing a
smaller future DTIB will require a much more
integrated approach by the DoD, the administra-
tion, Congress, and the private sector. For exam-
ple, a DTIB that is much more integrated with the
Nation’s broader industrial base will require manag-
ers capable of monitoring civilian technology world-
wide.

This chapter examines what good, integrated
management of the future DTIB will entail, and
considers ways to achieve it in the new national
security environment.

GOOD, INTEGRATED
MANAGEMENT

Ultimately, the criteria for judging the success of
DTIB management will be how well the defense
base can 1) provide and support high-quality mili-
tary equipment at an affordable cost in peacetime;
and 2) meet increased military requirements for
goods and services in crisis or war .4 Discussing
problems of defense acquisition in the 1980s (many
of which still exist), the Packard Commission
identified what it felt were certain characteristics
common to successful commercial and government

projects (table 6-l). The Commission recommended
that the executive branch and Congress change DoD
acquisition to develop these characteristics. The
Commis sion suggestions still ap ply and will strengthen
the future base, but alone do not address the changes
in DTIB requirements brought on by the ending of
the cold war.

People

Trained and experienced people will be critical
not just at the top but at every level of future DTIB
management. If the future DTIB has greater civil-
military integration and less stringent military speci-
fications, the need for individual expertise and
judgment will increase at each level. The Packard
Commission noted, however, that “recruiting the
most capable executives for jobs of such importance
to the Nation is extremely difficult. . . in the face of
current disincentives to entering public service.
These disincentives include relatively low pay for
senior government managers; but according to many
observers, legislation that severely limits post-
government employment is all even greater disin-
centive.

Organizatim

The overall balance of management activity
should change as managers become more concerned
about maintaining the base instead of procuring
particular systems. The future: DTIB will require
shifts away from the present focus on weapon
systems production to a focus 011 R&D and prototyp-
ing that might provide more opportunities for testing
new ideas and alternative ways of performing a
mission. DTIB management night use technologies
or mission requirements as an organizing manage-
ment principle in addition to, or instead of, produc-
tion. An important management principle remains:
the organization must stay small enough to avoid
stifling, bureaucratic intrusion and retain flexi-
bility, but large enough to manage the DTIB.
Indeed, some observers of the DTIB say that the
impediments of government are less a function of the
number of regulations than of the number of
regulators.

4 The Department of Defense has recently outlined similar criteria for DTIB management. In its Repon  to Congress on he Defense Industm”al  Base,
November 1991, p. ES-7, the Department noted that:

Inordertoensure that industry remains capable ofproducingthe  weapon systems the DepartIxEntof  Defense requires, the Departnnm of Defense must manage
a range of industrial base activities: the peacetirm  business of equipping and supporting military forces; ensuring industrial preparedI ess  to &al with potentird
regional contingencies and conflicts; and phmnin g for the reconstitution or expansion of military forces in response to a potential fu ure, global threat.

5 The President’s Blue Ribbon Commission on Defense Management, op. cit., footnote 1, p. 27.
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Streamlining and reducing the DTIB management
outside the DoD is important too. Secretary Cheney
in his Defense Management Report (DMR) noted
that limiting any reorganization to the DoD would
not be sufficient to truly improve DTIB manage-
ment. He argued that the base also suffers from the
way Congress carries out its legislative and over-
sight responsibilities relating to the DTIB, an
argument also advanced earlier by the Packard
Commission. b The Secretary wrote that “profound
management problems and waste’ result from the
‘‘redundant phases of budgeting, authorizing, and
appropriating defense resources year by year’ and
that DoD managers are often unable to take needed
actions while waiting for uncertain budget authority.
He also noted that the large number of congressional
committees, subcommittees, and panels with juris-
diction over DoD activities produces “policy grid-
lock. ’ ‘ He wrote that the complexity and lack of
coordination in the congressional defense process
increases program costs by more than half a billion
dollars and causes instability in planning.g (See
figures 6-2 and 6-3.)

Similar concerns have been echoed by many
thoughtful observers. The problem is not only
inefficiency but loss of responsibility. A recent
book, for example, reported that the average ‘‘de-
fense R&D program is voted on by Congress alone
an average of 18 times a year in its 8-year life—a
total of 144 opportunities to change something. ’
One result of this process is that:

. . . there is no one individual who feels accountable
for results—and when things go wrong there is no
one to stand and accept responsibility; there are
always lots of persons who can be pointed at as
having had their fingers in the pie. The problem is a
management structure that permits no single individ-
ual to be truly responsible for anything, even at the
highest organizational levels-up to and including
the President of the United States. 10

Figure 6-2-Congressional Line Item Changes
to DoD Budget Requests
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SOURCE: Secretary of Defense, “White Paper on the Department of
Defense and the Congress,” January 1990.

Such lack of accountability, coupled with the
costs of the budget process, have prompted many
members of Congress to argue for change. For
example, Senator Sam Nunn, Chairman of the
Senate Armed Services Committee, has observed
that ‘‘We are spending most of our time looking at
grains of sand on the beach, and we are not looking
at the ocean or looking at the horizon. ’ 11

Congress spends time looking at the “grains of
sand’ because these represent smaller, potentially
solvable problems in which members have an
immediate interest; whereas the ocean presents
problems that often seem too big and diffuse for
Congress to deal with. In addition, Congress steps in
wherever it perceives that the DoD has not per-
formed responsibly. The ideal might be for the
President to describe an overall strategy, Congress to
decide on an overall level of effort, and the DoD to
work out details and execute the policy. The reality
is that strategies have been difficult to articulate,
Congress has had a hard time reaching consensus on
the proper level of effort, and the DoD is not just the

6 The Packard Commission reported:
where  nzwional defense is concerned, today’s congressional authorization and appropriation processes have become  mired in jurisdictional disputes, leading

to cnwrlappurg review of thousands of he items within the defeme  budget. A growing rivalry between the &d Services Committees and the Defense
Appropriations Subcomrni!tees  over I&  line-item markup of  the defense budget has played a major  role in rrmving congressional review of the defense budget
toward narrowly fmused  financial achon  on individual items and away from oversight based on operational concepts and military effectiveness.

7 Chency, op. cit., footnote 3, p. 26.
8 Report to the President by the Secretary of Defense, White Paper on the Department of Defense and Congress. January 1990, p. 1.

~ Kenneth L. Adeknan  and Norman R. Augustine, The Dtfense  Ret’olution: Strategy for the Brave New  World (San Francisco, CA: Institute for
Contemporary Studies, 1990), p. 171.

lo Ibid.

] ] Steven V. Roberts, “Billions for Defense, The Spending Debate, ” The New York Times, May 17, 1988.
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manager of defense acquisition, but is also, with
allies in Congress, the advocate of individual
programs. The program-oriented approach has made
it difllcult to see or organize the big picture.

Once Congress assumes detailed management
and control, the DoD loses its incentive to make
internal tradeoffs between one weapon and another
to accomplish a given mission, since money saved
by canceling one program is unlikely to be moved to
the other.

To promote efficiency, Congress might give up
some of its detailed regulatory role by expanding the
DoD’s incentives to regulate itself. For example,
Congress could reduce the proportion of funds
directed at specific programs and expand the propor-
tion allocated to particular missions. When money is
allocated to ‘‘air defense’ rather than to a particular
weapon system, then the DoD has a greater incentive
to stop work on a troubled system in order to have
more resources for a more promising approach to the
air-defense mission. The higher the level at which
funds are aggregated, the greater are the number of
options for achieving a military mission, but Con-
gress’ control declines. For example, if the Army is

allocated money for air defense, it might choose
between guns and missiles, but it is unlikely to
consider fighter aircraft. If the allocation is made at
the DoD level, the tradeoffs ketween ground-based
and airborne systems can occur. However, by
funding at this level, Congrest has less influence on
which approach is taken.

The danger in making rrore general funding
allocations is that DoD management may produce
solutions that a majority in Congress believe are
wrong-headed. Congress must choose between giv-
ing the DoD responsibility for making choices in the
interests of greater efficiency overall and accepting
those choices in all but the rarest cases, or maintain-
ing a closer watch over DoD management to avoid
the occasional fiasco, while reducing the DoD’s
incentives to set priorities itself.

Planning

Good, integrated management also requires a
defense industry strategic-planning capability that
anticipates future national security requirements and
considers DTIB alternatives for meeting them. (See
box 6-A.)

Planning was addressed in broad terms in the
Packard Commission report and more recently in the
1988 DoD report, bolstering Defense Industrial
Competitiveness. The DoD report outlined some
specific steps, including establishment of a task
force to develop a policy 01 defense industrial
planning in support of military operational plans.12

That task force was never established. But as a part
of the DMR, Secretary Cheney directed the estab-
lishment of a Defense Planning and Resources
Board (DPRB), under the direction of the Deputy
Secretary of Defense, to replace the then operating
Defense Resources Board. The mission of the DPRB
is to ‘‘help to develop stronger links between our
national policies and the resources allocated to
specific programs and forces. ’ 13

In the absence of DoD actions, Congress has
shown considerable recent interest in DTIB plan-
ning. It has, for example, mandated an annual plan
for developing the technologies considered most
critical to ensuring the long-term qualitative superi-

12 Report t. be Secmwof  Defense by the Undm  Secretary of Defense (Acquisition), Bolstering Defense Indusm”af  Co?  zpetitiveness,  July 1988. The

report recommended, for example, that the DoD “develop industrial strategic plans explicitly linked to military operational plans . . . [and] . . . provide
for a continuing assessment of both short- and long-term defense industrial base capabilities, ” pp. 42-43.

13 Defense Ma~ge~nt  Report to the President, Op. Cit., fOO~Ote  3, p. 5.
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Box 6-A—DTIB Planning Structure

The National Security Act of 1947 addressed the
planning requirement squarely. The Act created
three boards with planning responsibility for the use
of science and industry to support the national
security establishment: 1) a National Security
Resources Board (NSRB) reporting directly to the
President and responsible for formulating policy
and plans for industrial and civilian mobilization; 2)
a Munitions Board, located in the DoD and
composed of Assistant Secretaries of the Army,
Navy, and Air Force responsible for planning and
coordinating industrial mobilization, production
and procurement for the military Services; and 3) a
Research and Development Board, also located in
the DoD and tasked with developing an integrated
R&D program and advising on scientific trends
with national-security implications.1 These organi-
zations never achieved their purpose. The Muni-
tions and Research and Development Boards were
abolished in 1953 and their functions transferred
directly to the Office of the Secretary of Defense.
DoD resource-allocation and major-program plan-
ning were later subsumed in the Planning, Program-
ming and Budgeting System (PPBS) established by
Secretary of Defense Robert McNamara. The NSRB
underwent a series of mergers and reorganizations
and ultimately became the current Federal Emer-
gency Management Agency.

1 s= Stam R~deq  History of the Wce of the Secr@rY
of Defense: The Formatz”ve Years, 1947-1950, Historicxd OffIce,
OSD (%%dl@tO~  DC: The Government Print@  CM&e), pp.
24-27.

ority of U.S. weapon systems (the DoD Critical
Technologies Plan),14 an annual report on actions
taken to improve the ability of the U.S. DTIB to meet
national security requirements and the effects on the
defense industrial base of defense budgets and
plans, 15 and a National  Defense Manufact ig

Technology Plan.16 Congress has also strongly
urged the establishment of a defense industrial base
office within the DoD for the development of
policies and plans for the DTIB.17

Although such steps appear even more important
in the face of a changing international security
environment, strategic planning for the DTIB re-
mains controversial. While almost all observers
acknowledge the need to ensure that future U.S.
military forces have the best scientific and industrial
support, some see in DTIB planning the potential for
a national industrial policy, which they argue is
incompatible with the U.S. free-enterprise system.
Others argue that planning is not only essential to
match military operations with available resources,
but also because the defense industrial base does not
operate in a free-market environment. According to
this view, the single-buyer relationship between the
DoD and defense firms puts a special responsibility
on the DoD to plan activities to assure the future
health and strength of the DTIB.18

Future DTIB planning requires a consensus on
what U.S. defense policy will be, what size and types
of forces the Nation needs, and what missions they
should perform. This consensus has not yet emerged.

Coordination and Cooperation

Integrated management requires coordination and
cooperation between the government and the private
sector and between the DoD and Congress. The 1988
DoD report Bolstering Defense Industrial Competi-
tiveness noted that there are now “deeply ingrained
adversarial relationships between Government and
industry’ and argued that these adversarial relation-
ships ‘‘undermine industrial efficiency, responsive-
ness, and technological innovation. 19 The DMR
also noted that the relationship must change, but
interviews conducted by OTA with business execu-
tives and government officials indicate that a great
deal of friction remains. The contracting process is
by nature somewhat adversarial and will remain so.
Further, the government has a responsibility to
ensure accountability of public funds. The tension
has been fueled by continued DoD and congres-
sional concerns over unethical behavior by a few
defense contractors, combined with intrusive laws

M 10 U.S. Code Section 2508.

1510 U.S. Code Section 2509.

lb 10 U.S. Code, Section 2513.

17 10 U.S. Code S=tion  2503. The ofllce that currently fulfdls  this function is the OffIce of Deputy ASSiStant Secretary Of Defense (~oduction
Resources), which includes offices overseeing industrial engineering and quality, manufacturing modernization commercial acquisition and production
base assessment.

18 Adelman  and Au~tine, op. cit., footnote 9, pp. 128-130.

19 Bolstering  Defense Industrial competitiveness, Op. Cit., fOOblOte  12.
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and regulations that often apply criminal sanctions
to what might be honest mistakes. Requirements for
industry executives to certify, under threat of crimi-
nal action, that their firms have properly accom-
plished numerous activities (many involving paper-
work rather than actual production) also costs money
and slows the weapons-acquisition process.20

The adversarial relationship is not just between
the government and industry. The 1990 DoD White
Paper on the Department of Defense and Congress
noted, for example, that “a final, critical factor
affecting congressional defense oversight is a pro-
found lack of trust’ flowing from Congress’ doubts
concerning the competence of DoD managers and
the Department’s willingness to comply with con-
gressional guidance.21 Improved intra-government
relations will be as important for the future DTIB as
will improved relations between government and
industry.

Clear Laws and Regulations

Finally, good, integrated management of the
DTIB will require clear laws and regulations to
guide DTIB activities. Both Congress and the DoD
have recognized the need for simplifying the laws
and regulations governing resource management
and defense acquisition. The DoD Advisory Panel
on Streamlining and Codifying Acquisition Laws,
mandated by Congress, is a step toward achieving
this objective. Simpliiication is essential to any
movement toward increased civil-military integra-
tion. Ideally, DoD regulations would be no more
onerous than those of the many other government
agencies, such as the Departments of Transportation,
State, Labor, Commerce, and Justice; the Environ-
mental Protection Agency; the Occupational Safety
and Health Administration; and the Equal Employ-
ment Opportunity Commission.

There are also many congressional committees
other than the Armed Services Committees involved
in defense procurement, including Appropriations;
Banking; Education and Labor; Energy and Com-
merce; Foreign Affairs; Government Operations;

Intelligence; Science, Space an Technology; Small
Business; and Ways and Mean.

All of these agencies arid committees have
different interests, and efficient defense ction
may not be their number one pririty. According to
one industry executive, one of the consequences of
this current fragmentation of oversight authority is
that

There is no central clearing house for policy,
regulations, and oversight nor an integration func-
tion in either Congress or the Executive Branch. Yet
such an organizational respons bility appears neces-
sary for coordination of any policy recommenda-
tions. Without an identified change agent’ in the
U.S. government, it is very difficult for industry to
influence the multitude of issue,; that impact or could
impact the industrial base.22

In the absence of action to change the situation,
problems with “fragmentation of oversight author-
ity’ are likely to be compounded in the future, and
the laws and regulations that govern defense busi-
ness are unlikely to be simplified.

The elements of good, integrated management
outlined in this section are no: particularly contro-
versial in theory but they are extremely hard to
implement. For example, mamy of the Packard
Commission recommendation have been accepted
only slowly, and even when written into law (e.g.,
the establishment of a USD(A) , have taken years to
have any effect.

There is a fundamental problem of balance
between efficiency and accountability in the base.
DTIB management should aim to be efficient while
accounting for the use of public funds. The need for
accountability increases the size of staffs and the
numbers of reports. It results in laws and regulations
that are more intrusive than they would be if they
aimed only at efficient production. Such regulation
carries costs that must be weighed against the
potential benefits of reducing losses due to fraud,
waste, and abuse. A 1989 OTA report illustrated the
trade-off graphically (See figure( 6-4.) and stated that
“Analyses of defense procurement consistently

20 One fii repofied,  for emple, that it had no~ied  the DoD it would stop supplying a product that previously ~d ~ en Considmed  a commerci~
item and supplied at a fixed commercial price. The product’s commercial status bad changed because it had become obsol ;te in the commercial world
but was still used in the military. Selling the product to the government required adapting to numerous cost accounting requirements and corporate
certification of activities with the potenti  for miminal sanctions.

21 White  Paper  on the Depafiment  of Defense and the Congress, op. cit., footnote  B, p. 20.

Z2 M Gordon  R E@and,  ex~utive  vice pr~ident-~craft  Programs,  general manager-Fort Worth Division General 1 -CS,  Sfutement b~ore
the House  Armed Services Com”ttee  Structure of U.S. Defense Industn”al  Base Panel, Oklahoma City, Nov. 1, 1991.
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Figure 6-4-Cost v. Regulatory Intensity
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indicate that the [current] system lies somewhere on
the side of excessive regulation, at least in terms of
strictly economic consideration. ’ ’23 That judgment
still appears correct. But the OTA report added that
it is possible that ‘‘the American taxpayer prefers to
pay the high costs of overregulation rather than
permit even lesser amounts of public money to go
unearned into someone’s pocket. ’ ’24 Congress will
want to consider whether the current amount of
regulation is optimal for the new defense era.

ALTERNATIVES FOR
MANAGING CHANGE

The immediate challenge facing DTIB manage-
ment is that the defense budget will shrink markedly
in the decade ahead. Earlier chapters argued that a
proportional reduction in all sectors of the DTIB
would not produce a strong and healthy base. Thus,
the United States will face some difficult choices in
the coming years.

Redesigning Defense suggested some criteria for
making these choices by listing the desirable charac-
teristics of the future base. (See table 1-1.) These
criteria ultimately affect specific policy choices, as
outlined in chapters 2 through 5. The Nation may, for

example, choose to invest relatively more in defense
R&D at the expense of production, and close some
production facilities and radically restructure those
that remain. The Nation may also decide to move
more of its R&D capability to the private sector. If
so, then some Service research facilities may have to
be closed, an action which will require both political
and management skills. Similarly, the pursuit of a
prototyping-plus strategy, like that outlined in chap-
ter 3, might be accompanied by the reduced produc-
tion of new weapon platforms, again requiring the
closure of some facilities. Three strategies for the
transition to a smaller DTIB are discussed below.

A Free-Market Strategy

One alternative advocated for managing the
reductions in the DTIB is ‘‘allowing the market to
decide” which defense contractors will survive in
the future. Most of the larger firms that responded to
OTA’S defense-industry survey favored this ap-
proach.

25 These firms argued that the future survi-
vors in the U.S. defense industry should be decided
on the basis of which firms win individual contracts.
The DoD, in its recent industrial base report to
Congress, stated that ‘‘in broad context, free market
forces will guide the industrial base of tomorrow. ’26

A pure free-market approach would make awards
based on the ability to meet each individual contract
without consideration of the long-term health of the
DTIB. Such an approach would have to end the
current practice of using one activity to subsidize
another. For example, many observers note that the
government often tries to mask the true costs of
R&D by having companies support R&D in the
expectation of recouping their investment from later
production profits.

In the extreme, a free-market approach would
allow companies to invest in new products, which
they would hope to sell to the DoD at a price that
covered R&D costs and adequate compensation for
the capital put at risk. This approach could work for
a variety of so-called “nondevelopmental items, ”
especially those using the larger pool of commercial
technology and production processes. With attention

~ U.S. ConWes5,  Office of Technolo~  Assessment, Holding the Edge: Maintaining the Dgfense Technology Base, OTA-IsC420  (w~hingkw Dc:
U.S. Government Printing Office, April 1989), p. 152.

U Ibid.
z See us. CoWess,  Office of T~hnoloW  Assessment, Redesigning Defense. Planning the Transition to the Future U.S. Defense Industn”al  Base*

OTA-ISC-500  (TVa.shingto&  DC: U.S. Government Printing OffIce,  July 1991), p. 43.
E Report t. congress  on the Dgfense Industrial Base, Op. cit., foornote 4, P ES-7.
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/%oto credit: U.S. Navy, 1983

Submarine manufacturing technology may be too
specialized to be supported by commercial industry alone.

focused on the comparison of the price and value of
a product, there would be no need for internal
accounting to establish production costs, since the
price to the government, not the cost to the company,
is the only financial concern of the government in
the role of free-market customer.

Industry self-financing would work less well for
specialized military products or entire weapon
platforms. In these cases, defense R&D would
almost certainly have to be funded by the govern-
ment. Whichever firm was judged best qualifled to
carry out the development would win the develop-
ment contract. Afterwards, production contracts
could be let using the same criterion. In those sectors
where specialized production houses (so-called ‘build-
to-pMt‘‘ shops) consistently won the production
contracts, the free market would evolve toward a
division of labor between design houses and produc-
tion houses. One criterion for awarding a develop-
ment contract could be that the product be produci-
ble in the largest possible number of commercial
facilities. In many sectors, however, some advantage
would accrue from having the R&D function and
production under the same roof. In these sectors,
build-to-print shops would not be able to compete,
and more integrated firms would evolve.

Multiple sources would survive only when such a
market structure was more efficient than one com-
posed of single sources; a pure free-market approach

would not admit to giving contracts to second-place
finishers just to maintain alternative sources of
supply.

Many observers, as noted elsewhere in this report,
argue that pure free-market mechanisms are impos-
sible to apply because the defense industry simply
does not operate in a free market, but is instead a
regulated monopsony. But a number of these observ-
ers argue that eliminating many of the current
legislative and regulatory restrictions on defense
acquisition will open the defense market to in-
creased competition. This increased civil-military
integration of the base may promote the use of a
free-market approach in many sectors of the future
DTIB.

An Activist Strategy

A second management alternative is a more
activist approach, stressing government participa-
tion in implementing the chanles in the DTIB. The
activist approach includes a range of proposals.
Some advocates want to select surviving defense
firms and support the development of defense
technologies having civilian application. The argu-
ment for such support is that the broader national
technology and industrial base is essential to future
U.S. military strength.27 Advocates of an activist
approach see little potential for free-market opera-
tion in most of the defense sectors, given the DoD’s
role as single buyer. As a result, while they support
changing the regulatory environment to permit the
use of commercial practices, they also favor more
government intervention to enhance specific tech-
nologies and industrial sectors.

An activist approach is used in France, for
example, where government planners allocate de-
fense work to ensure the competitiveness and
financial health of the French defense industry. To
preserve a key design team, for example, the French
procurement agency, the General Delegation for
Armaments (DGA) may award a development
contract on a competitive basis but give the loser a
share of the subsequent production work to keep
both firms in business, even f total procurement
costs are thereby increased. Similarly, the DGA may
procure a system from a French firm even when it
could be acquired faster and more cheaply from a
foreign source; and it may keep an assembly line

~ me ~D repfi Bo/sfen”ng D#eme  Ir@strial Cornpefi”tiveness, for example, exfied the negative trends in such f Ud-USe  industi smtOm  M
machine tools and electronics and sought to develop policies to help change these trends.
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open between procurement cycles by stretching out
the rate of production until the next contract comes
along. m This approach has sometimes involved
making a choice between buying weapons that the
French armed services desired or buying weapons to
support elements of the French defense base.

A Mixed Strategy

The successful management of the future, smaller
DTIB will probably involve elements of both the
free-market and activist strategies. Where sufficient
real competition exists, the free-market approach of
providing funds to the successful bidder will be
satisfactory. But this competitive environment is
limited to particular technologies, mostly subtier
industries making components common both to
military systems and civilian products. In other
areas, where a defense technology or industrial
sector has little or no civilian counterpart, source
selection on a nonmarket basis is more appropriate.

The DoD appears, in practice, to support this
mixed strategy approach. While the DoD has been
criticized for placing too much reliance on market
forces in defense procurement, the Department
acknowledges that the free market alone might not
provide the necessary industrial capability in se-
lected areas. For example, because the U.S. ship-
building industry is dependent on Navy business, the
DoD has stated that it ‘‘will require continuous
monitoring by the DoD to ensure a capable prime
contractor and supplier base is available for military
needs. ’29 Secretary Cheney has also said that his
decision to build another nuclear-powered aircraft
carrier was based, in part, on the need to preserve the
Navy’s shipbuilding industry .30 The DoD industrial
base report suggests the possibility for intervention
in the armored-vehicle sector, although the Depart-
ment has not yet taken any action to preserve
production capabilities in this area.

How much government intervention is necessary
will depend on how the Nation structures the future
DTIB. Those advocating greater civil-military inte-
gration argue that integration will strengthen the free
market and ultimately reduce the need for govern-

ment intervention. But civil-military integration
will occur only at the price of modifying some of
the regulatory mechanisms currently built into
the procurement system to ensure public ac-
countability of funds.

Any strategy to restructure the DTIB requires the
government to have a clear vision of the fiture
defense establishment and the DTIB needed to
support it. That vision must be communicated to
industry. In the words of one defense contractor:

It is our view that the White House, OSD, and
Congress must articulate and agree on a national
defense policy to avoid the chaos of a teardown
rather than an orderly builddown. If a teardown
occurs, the quality of defense products is likely to
suffer badly .31

FUTURE MANAGEMENT TOOLS
Beyond the immediate problems associated with

down-sizing, there are longer range concerns over
how to manage the future base to get the most return
from a smaller and much changed DTIB. Steps that
might be taken to improve the management of the
future base are outlined below.

Improved Planning

Future DTIB planning must be better coordinated.
Today, DTIB planning remains relatively decentral-
ized within the DoD. The individual Services
develop plans that are further subdivided into R&D
plans, production plans, and depot maintenance
plans. Decentralized planning has the benefit of
staying close to Service requirements. Yet if it
results in costly redundancies and bottlenecks in
industrial responsiveness, it will fail to meet either
the immediate military needs of the cornmanders-in-
chief of the unified and specified military commands
or the longer term needs of the DTIB. Better
coordination among the three elements of the base
(R&D, production, and maintenance) will help
reduce the past tendency of DTIB managers to make
decisions that seem best for their organization, but
actually have negative implications for the base as a
whole.

2S U.S. Conpess,  OffIce of Technology Assessment, f.essons in Restructuring Dtfen.se Industry: The French Experience, OTA-Bp-ISC-%
(Washington, DC: U.S. Government Printing Oflice),  June 1992.

29 Repo~ t. Congress on the D@ense  Industrial Base, op. cit., f~~ole  4* P ES-5.

~ ‘‘Indus~ Base, Fee Sticture Entered Carrier Decision--Cheney,  ’ Dtfense Daily, Feb. 6, 1992, p. 200.

31 Respnse to OTA industrial bi%w 5LI~ey.
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The growing importance of the broader national
and global technology and industrial bases in
meeting defense requirements increases the need to
bring other government agencies into DTIB plan-
ning. The Federal Emergency Management Agency
(FEMA) is responsible for emergency and mobiliza-
tion planning involving the civilian agencies. The
Department of Commerce might share more peace-
time DTIB planning responsibilities with the DoD.
Industry must also be more directly involved in the
planning process. FEMA has taken a number of
initiatives to increase the understanding of the roles
that the civil agencies must play in supporting the
DTIB.

One of the chief criticisms of current planning is
the lack of good information on the DTIB. Operating
in a more integrated base with fewer resources will
require a better understanding of not only the DTIB,
but also the larger national base. The Critical
Technologies Plan and the Industrial Base Report
appear to have been partly motivated by a desire to
have the DoD collect better data and thus develop a
better understanding of the base. The DoD has
supported several industrial base data-gathering
efforts, but has never placed high priority on them.

Redesigning Defense examined a number of
current government and industrial databases and
concluded that all ‘‘are short of data because data
collection efforts are generally underfunded and are
not standardized. ’ ’32 For example, the Defense
Industrial Network (DINET) sought to link a number
of commercial and DoD industrial databases in order
to provide insight into the condition of the DTIB.
But according to many observers, this effort was
underfunded. In other cases, support for setting up a
database has not been followed up with adequate
funding for data collection to make that base useful.
Systematic data gathering is expensive.

The DoD should set priorities on what data to
gather and how much data are needed to manage the
base. But, there are other agencies (e.g., such as
Department of Commerce and FEMA) that should
play a more active role. Congress can act to ensure
that industrial-base data priorities are estab-
lished by the Executive Branch and that adequate
funding is available.

Figure 6-5--Integration of t~ e DTIB Elements
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SOURCE: Office of Technology Asessment,  1992.

Organizational Changes

The future DTIB must have more integration of
the R&D, production, and maintenance elements.
(See figure 6-5.) The Air Force appears to have
begun this process by combining its Air Force
Systems Command and Air Force Logistics Com-
mand into a single Air Force Materiel Command
(effective July 1, 1992). The other Services are also
combining elements of their commands.

But more important than the major command
reorganizations will be changes involving programs
and technologies. The Air Force’s new concept of
integrated weapon system management (IWSM) is
currently being tested on 21 weapons programs.33

The IWSM establishes a program director in charge
of all aspects of the life cycle c f a weapon system
from R&D through production and maintenance.
The program office is located in a product division
during program development, but moves to a logis-
tics center once the system has been produced and is
operational.”

While a concept such as the IWSM integrates the
management of the three principal elements of the
DTIB, it may not be adequate in the future environ-

32 Re&~igning  D#e~e,  op. cit., fOOtnOte  25, P. 116.

33 John Terino, “Doing Business, “ National Defense, January 1992, pp. 18-19.
M Ufitd Stata h Form Fact Sheet, Integrated  Weapons System Management: Cornerstone of Air Force Materiel Command, NOV. 1, 1991.
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ment because it is focused on managing weapon
systems. It does not break the present near-automatic
link between development and production. In the
future, research, development, and prototyping
will be pursued without the expectation that
production of a final system will necessarily
follow. Therefore, DTIB management cannot be
centered around individual weapons programs.
A useful additional concept is that of integrated
mission area management. This approach would
examine alternative ways of achieving a mission as
well as the tradeoffs among R&D, prototyping,
production, and maintenance in sustaining an overall
DTIB capability to support identified national secu-
rity requirements. This is now done by the Services
in their mission area analyses and in their manage-
ment of technologies (e.g., the Tank Automatize
Command looks across the armored vehicle sector).
But current efforts are largely limited to programs
within a single Service. The Joint Staff might
assume the job of analyzing missions among the
Services.

Degree of Centralization

The degree of centralization of future DTIB
management is an important issue. Secretaries of
Defense have generally pushed for increased control
of resources and acquisition (Secretaries Laird and
Weinberger were exceptions), while the Services
have sought more autonomy. Proponents of more
centralized acquisition argue that current inter-
Service coordination will be insufficient to manage
the future DTIB so that it will be suitably strong and
flexible. Proponents of decentralization counter that
centralization will separate equipment acquisition
from the military users.

Several forms of centralization have been pro-
posed. Three possibilities are:

1.

2.

3.

A

a “purple suit” (i.e., joint-Service) procure-
ment agency that would buy all military
hardware and supplies;
a division of procurement tasks so that each
Service is responsible for supplying the others
with a set of procurement items; or
an independent acquisition corps separate
from the Services, staffed by civilians.

joint-Service agency might resemble an ex-
panded Defense Logistics Agency, which is cur-
rently responsible for providing common items,
such as fasteners, food, and uniforms.35 This new
agency would take advantage of the long-term
experience of career civilian procurement officers
and the military expertise of Service officers.3G Its
facilities would need to be geographically close to
Service technical centers.

Alternatively, tasks could be distributed accord-
ing to Service expertise or priority. Thus, the Air
Force might be responsible for all cargo planes, the
Army for all trucks, the Navy for all boats and ships,
and the Marines for landing craft. The DoD has run
joint procurement programs; some successful (e.g.,
trucks and 20mm ammunition), and others less
successful (e.g., F-1 11).37

A separate civilian acquisition corps could break
direct Service advocacy for developed systems to
enter production. But a drawback of this approach is
that an independent organization can easily lose
sight of Service requirements. The French acquisi-
tion agency, for example, has been criticized for not
being responsive enough to battlefield require-
ments. 38

The goals of any reforms should be to reduce
redundancy, to make larger, more economical pur-
chases, and to have an experienced cadre of acquisi-
tion personnel who do not have a direct Service stake

M me DefenX ~~~tlc~ Agency ~~o ~rWWe~ ~placemen~  for mimocficui~ tit have  gone OUt of commflci~  production but ~ still re@ed for
maintaining a weapon system. Many microcircuits have a product cycle of about 7 years, while the systems they are a part of may have an operational
lifespan of 20 years or more. See Donald O’Brien, testimony before the U.S. Congress, House Armed Services Panel on Future Uses of Manufacturing
and Technology Resources, Oct. 24, 1991.

36 me French ~ve a ~en~allzcd pr~uement  agency,  which  has resulted in muhi-Servict procurements and better coordimtion of R&D ~ves~ent.
Nevertheless, critics allege  that the agency has overemphasized industrial base considerations at the expense of military requirements and force readiness.
See U.S. Congress, Office of Technology Assessment, op. cit., foomote 28.

37 The F.111, ongl~ly desipt~ tie ~ (~ctic~  fighter,  expe~enta~),  beg~ as a b~e~ice  program IUII by the Air Force to meet Navy fl@
air defense and Air Force deep strike requirements. The differences between the two variants of the plane were to be minimal and the use of common
parts was to be emphasized. Secretary of Defense McNamara believed that joint procurement and commonality would save the Nation about $1 billion.
In 1968, 7 years after the program bega~  Congress canceled the naval variant of the F-1 11, ostensibly because the effort to achieve commonality
undermined the planes’ ability to carry out their different missions and was not cost effective. See U.S. Senate, Government Operations Committee,
Permanent Subcommittee on Investigations, Hearings cm the TFX Contract Investigation (Second Series), Part 1, Serial No. 43-096, Mar. 24, 1970.

38 ~ssons in Restricting Defense Industry , op. cit., foomote 2*.
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Photo adit: U.S. Department of Defense

Congress canceled the Navy’s F-1 11 variant after an
experiment in joint procurement and commonality y

with the Air Force failed.

in getting a particular weapons program into produc-
tion.

Congress may also wish to reconsider its commit-
tee structure for overseeing the DTIB. Oversight of
R&D, acquisition, and maintenance could be con-
solidated. Congress may wish to consider reducing
the number of committees, subcommittees, and
panels responsible for DTIB issues just as it calls on
the DoD to be less top-heavy in its management of
the base.

Degree of Civil-Military Integration

The Federal Government’s role as single buyer in
the military market gives it enormous power to
shape that market. In the past, the DoD has been such
a large customer that it could establish unique and
sometimes onerous requirements-in accounting,
manufacturing, and management-and still be con-
fident that sellers would step forward to seek its
business. This heavy regulation has isolated the
DTIB from the broader national base.

The burden of regulation was not financially
crippling as long as the DoD market remained large
enough on its own to support entire companies. But,
excessive regulation will become a major obstacle to
maintaining a healthy DTIB as the defense market
shrinks and becomes less attractive to private fins.

Integrating
larger industr
ducing the amount
firms’ defense

the defense base back into the
al base will require changes. Re-
of government oversight  of
work is possible--but only in re-

sponse to assurances that there is proper corporate
accountability. Two general courses might be fol-
lowed. One involves change: within the current
defense acquisition system. Examples include such
programs as the Corporate Risk Assessment Guide
(CRAG) developed by the Defense Contracts Audit-
ing Agency to reduce the number of on-site inspec-
tors in key financial areas; the Exemplary Facility
(EF) program, which has been tested in a number of
manufacturing facilities in the past 2 years; and the
Army’s Continuous Process Improvement Program.
While such programs have the objective of reducing
oversight and therefore reducing costs, they all
suffer from inadequate government support—
especially a lack of support by relevant DoD
oversight agencies—and a subseqent lack of indus-
try incentive to participate. For example, the EF
program was recently discontinued by OSD with
little discussion with the companies involved. Fu-
ture efforts to reform the acquisition system will
require broad-based support within the DoD if they
are to succeed.

The second course is to make much wider use of
“commercial standards” in auditing and produc-
tion, i.e., a broad, direct effort at increased civil-
military integration of the base, This course offers
greater potential benefits than limited change within
the DoD system. For example, acceptance of com-
mercial standards in place of miltary standards (e.g.,
replacing Mil-Q-9858A with ISO 9000) has been
proposed by many in industry, but has not been acted
on favorably by the DoD.39 (See figure 6-6.) Even if
this change were made, the DoD need for account-
ability would be different from that of the civil
sector. Advocates of civil-military integration argue
that, nonetheless, the regulatory barriers to doing
DoD work should be lowered and more firms
brought into the defense business, at which point
accountability can be better assured through red
competition.

Much of the burden of government accounting,
auditing, and management regulations derives from

39 IS() 9000 is ~o~nd  for International Standards Organization (ISO) 9(IW  9004, a series of documents on qtity issuance  pubhkxl b tie

Geneva- based 1S0. The 5 documents outline standards for developing Total Quality Management and a Quality Improverr  ent Process. 9000 consists
of guidelines for the selection and use of the quality systems contained in 9001-03.9001 outlines a model for quality assuran-x  in design, developmen~
production installatio~  and servicing. 9002 outlines a model for quality assuran ce in production and installation. 9003 olltlines a model for quality
assurance for final inspection and testing. 9004 is not a standard but contains guidelines for quality management and quali y system elements.
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Figure 6-6-U.S. Standards
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which are now largely segregated, and reducing
overhead spent on paperwork. The DoD has begun
to test the effectiveness of commercial practices in
lowering costs while guarding against abuse. It
could widen such practices in the future.

The current Advisory Panel on Streamlining and
Codifying Acquisition Laws is scheduled to report
in January 1993. It is expected to provide insight into
how Congress might best reform the vast body of
acquisition law that was built up during the cold war.

Improving Cooperation and Coordination

Combined government and industry action will be
critical in managing the transition to a production
base with the desired characteristics discussed in
chapter 4. Unfortunately, as noted earlier, government-
industry relations are often adversarial. Improved
cooperation and coordination is needed not only
between industry and the DoD, but also between the
DoD and Congress and between Congress and
industry.

This improved cooperation could begin in the
planning phase. Industry needs to understand future
defense requirements so it can prepare to meet them.
To achieve such coordination, attitudes on all sides
will have to change. Deputy Defense Secretary
Donald Atwood has acknowledged the need for
more cooperation and more industry participation in
defense planning, noting that in the past it was
considered “a crime if you [business] knew what
we’re going to do. ’ ’41 Since long-term DoD plan-
ning goals were classified, industry had difficulty
preparing for the future. A more open approach is
needed so all sides can make coordinated plans in a
way that reduces any incentive to cheat.

Talented and Experienced People

While program managers and contracting officers
are certainly key players, management of the DTIB
involves more than running acquisition programs.
Future DTIB managers will have to make trade-
offs among the three principal elements of the
base (R&D, production, and maintenance), while
ensuring that the desired future DTIB capability
will be available. Dealing with these broad and
basic questions demands experienced personnel.

I%oto  credit: Defense S, /stems  Management College

A lecturer conducts a managerwnt  course at the
Defense Systems Managelnent College.

‘‘Revolving-door’ laws make it difficult to at-
tract talented and experienced people as senior
civilian DTIB managers. These laws limit the
post-government activities of appointees and require
that they divest themselves of current stocks or
commitments that might be a conflict of interest
while they serve the government Such disincentives
to government service could be some even greater if
a strategy of increased civil-m Mary integration is
pursued, since senior managers of non-defense firms
might also be dissuaded from DoD service. Thus,
while conflict-of-interest laws are essential, they
might be reformed with an eye to attracting experi-
enced private-sector managers to DoD jobs.

The quality of the Services’ acquisition workforce
has also been criticized. The principal problems
appear to be rapid turnover among uniformed
program managers, inexperience, and inadequate
educational backgrounds. The defense Acquisition
Workforce Improvement Act (DAlVIA) sought to
address some of these problems. The military has set
up a Service Acquisition Corps and acquisition
career paths. However, since over 90 percent of the
personnel in the acquisition workforce are civil-
ians,42 programs to enhance military personnel are
not enough to improve DTIB m magement. Greater
efforts have to be made toward civilian managers.

41 DCPUW  Seaew of Defense Don~d J. Atwm,  speech to a Technical Marketing Socie& of herica S~inW in Arlington  VA, ~Port~ in
Aerospace Daily, June 3, 1991, p. 370.

42 U.S. House of Represen~tives Committee on Armed Services, Report of the Subcommittee on Investigations, The Q,udify and Professionafim
of the Acquisition Workforce, May 8, 1990, p. 14.
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One problem is that civilian salaries lag behind
military pay.43

DAWIA also provides for better training of
acquisition personnel. The acquisition university,
mandated by the Act is now being established.
About 75 students per year will receive specialized
acquisition courses at the Industrial College of the
Armed Forces. Senior DTIB managers need training
in how to maintain a ‘‘warm capability’ involving
tradeoffs among all three elements of the base, and
how to manage a base that is more integrated with
the civilian sector.

One approach to maintaining a cadre of technical
managers, as well as a labor force, has been
suggested by William L. Clark of the Defense
Systems Management College. Training personnel
at all levels could be accomplished by establishing
a Civilian Technical Reserve Corps-a volunteer
group of skilled defense engineering and production
personnel who would take periodic ‘ ‘updating’ and
retraining in their particular specialties. Some of this
person-to-person training might be aimed at younger
people to preserve generational continuity.

In case of a national emergency, a cadre of such
trained individuals would greatly facilitate DTIB
mobilization and, in particular, the transition of
prototype systems to quantity production. A prece-
dent for this kind of continuing education already
exists in the medical profession and, to a lesser
degree, in the legal profession. Volunteer reserve
forces also exist in the military and the Peace Corps.
All of these have successfully harnessed personal
pride and patriotism to serve well-defined national
goals. A Civilian Technical Reserve Corps would
require participation by industry management, or-
ganized labor, and human resource experts.

SUMMARY
For the Nation’s DTIB to remain strong and

healthy in the future, it will have to be managed in
new ways. There must be greater centralization in

planning, more flexibility in operation, and in-
creased integration with the larger civilian technol-
ogy and industrial base. A coherent management
strategy for the entire base (R&D, production,
and maintenance) will be critical to halt the
weakening of the present base and ensure that a
“build down” rather than a “tear down” occurs.
Centralized strategy will need to be combined with
decentralized operation, giving individual managers
more responsibility and authority. Managers will
have to make tradeoffs with respect to the entire base
and not just a single element. DoD managers should
have more flexibility in dealing with industry, and
DoD contractors should have more authority to
deliver products and services in a way that is most
efficient for them and the base as a whole, These
shifts will require experienced and talented manage-
ment personnel-who will only be available if
changes are made in training, career paths, and pay.

Sweeping reform of the acquisition laws and
regulations will be essential to achieve the flexibility
needed for restructuring. Congress might support
programs that reduce direct government oversight,
or change the oversight process radically and move
to a more commercial environment. Such reforms
should differ somewhat according to the industrial
sector. Those defense sectors with more civilian
overlap might best be managed according to civilian
standards, while militarily-unique technologies will
need more specialized management.

Finally, successful DTIB management will re-
quire better coordination and cooperation between
government and industry and between the executive
branch and Congress, Consensus on the role that the
DTIE3 plays in national security is needed. If past
inefficiencies are allowed to persist, the much
smaller future base will be unable to provide the
required support.

43 Ibid,, pp. 48@187.
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Appendix A

Defense Technology and Industrial
Base Policies of Allied Nations

U.S. strategies for restructuring the defense technology
and industrial base (DTIB) will be influenced by the
DTIB strategies of our principal allies as well as any
potential adversaries. For example, allied emphasis on
collaborative procurement may affect the tendency of the
United States to engage in such efforts. Also, international
arms sales will affect both U.S. sales and possible levels
of U.S. R&D. This appendix provides a tabular overview
of foreign DTIB structures and policies for Canada,
France, Germany, Japan, and the United Kingdom. The
defense bases of these nations are all facing pressures
similar to those on the U.S. DTIB.

Table A-1 describes the structure of the DTIBs of the
five countries. Indicators are the size of the industry

(measured by personnel), percent owned by the state, and
export sales.

Table A-2 indicates current spending and trends in
defense spending (where available), including invest ment
in military R&D and procurement.

Table A-3 lists the countries’ goals for restructuring
their defense bases, such as what design and manufactur-
ing capabilities each country wishes to preserve, priorities
for defense R&D and procurement, and plans for surge
production or industrial mobilization in crisis and war.

Finally, table A-4 describes government strategies for
achieving the desired goals.

Table A-l—Structure of the Allies’ DTIBs

Country Industry size 1990 Export sales
(direct employees) Percent state-owned (billions of U.S. dollars)

Canada . . . . . . . . . . . . . . . . . . 80,000 o% $0.88b

France . . . . . . . . . . . . . . . . . . . 260,000 80%
Germany . . . . . . . . . . . . . . . . . 265,000 almost 0% N~

C

Japan . . . . . . . . . . . . . . . . . . . NA 0 “ / 0

United Kingdom . . . . . . . . . . . 300,000’ almost O?!O w0.4
NOTE: Conversion rates: $1 = 0.56f; $1 = 5,5FF;  $1 = 1.19 Cdn.
NA - not available.
a Financial year I g8g/90, Includes 150,000 jobs sustained by defense eXPorts.
b Most exprts are to the United States.
c A relatively  Small amount.

SOURCE: Office of Technology Assessment, 19!32.

Table A-2—Fiscal Year 1992 Allied Defense Spending
(billions of U.S. dollars)

Country Total defense budget Defense R&D budget Procurement budget Percent GNP

Canada. . . . . . . . . . . . . . . . . . . . . . . . . . . $10.6 $0.12 $5.1 1.8%
France . . . . . . . . . . . . . . . . . . . . . . . . . . . $35.5 $5.5 $18.7 3.3 ”/0
Germany . . . . . . . . . . . . . . . . . . . . . . . . . $40.2 $1.8 $ 4 . 8 2.50/.
Japan . . . . . . . . . . . . . . . . . . . . . . . . . . . $34.2 $0.93 $ 6 . 5 0.9 ”/0
United Kingdom . . . . . . . . . . . . . . . . . . . . $43.1 $4.7 $16.1 4.0%

NOTE: Defense budgets converted to U.S. dollars using the following exchange rates
$1 = 1.19 Cdn
$1 = 135 ~
$1 = 1.64 DM
$1 = 5,5 FF
$1 = 0,56 f

SOURCE: Off Ice of Technology Assessment, 1992.
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Table A-3-Priorities for Restructured DTIBs

Country Core capabilities R&D Procurement Surge/mobilization

Canada . . . . . . . . . . . Complex subsystems,
shipbuilding, light armored
vehicles, trucks, small arms,
helicopters.

France . . . . . . . . . . . . Full range of major tactical
weapon platforms, nuclear
weapons.

Germany . . . . . . . . . . Issue iscurrentfy understudy.

Japan. . . . . . . . . . . . . Develop wartime
maintenance and supply
capabilities, relies on
avilian R&D, supports
aircraft electronics.

United Kingdom . . . . . Determined by market
forces.

Focus at subsystems level;
government facilities
specialize in militarily
unique technologies.

New emphasis on space
systems, command and
control, and guided standoff
missiles.

Stresses joint development
programs, aerospace.

Increased emphasis on
defense R&D, aircraft, missiles,
logistics and support, but relies
on civilian technical
developments in key high
technology areas.

Aviation, stealth, and
electronics.

- ,, , , . . ,. . . . . . . . ,. , , ,~anaalan pawol lngale, ilgm
armored vehicles, tactical
cnmmand and control systems,
helicopters.

Rafa/e fighter,
Leclerc tank,
Arn6fhyste submarine,
Charles de Gau//e
carrier, Hdlios and
Syracuse satellites.
Major cuts over next decade in
heavy armor. Continued
commitment to the European
Fighter Aircraft in question.

Present program stresses
improvement and
modernization of existing
equipment.

Challerrgertank, European
Fighter Aircraft, attack
helicopter, nuclear deterrent.

SOURCE: Office of Technology Assessment, 1992.

Table A-4-Allies’ DTIB Strategies

i nsnwuonallzao aelense
i Mustry planning, stresses
{operation with the United
1 ;tates.

I.ittle emphasis on planning by
! ;ervices.

tlo detailed defense industrial
r mobilization planning.

Flo detailed defense industrial
n~obilization planning.

Currently relies on limited, ad
hx planning, but may move to
nlore structured planning.

Countrv National Plan International collaboration Civil-m ilitarv intmration Consolidation

Canada . . . . . . . . . . . Focus is on cmntinued close
cooperation with U. S.,
limited government
intervention, and increased
governmenVindustry
consultation.

France . . . . . . . . . . . . Central government
strategy is to maintain areas
of excellence in French
defense industry, stress
international sales.

Germany . . . . . . . . . . Free-market orientation,
with cfose exchange of
information between
government and industry.

Japan. , . . . . . . . . . . . Limited defense pfanning,
stress on U.S. relationship,
use of dual-use technology.

United Kingdom. . . . . Reliance on the private
sector, greater civil-military
integration, exports, limited
government intervention.

Participates in NATO’s
Conventional Armaments
Planning System, but this is not
a major policy thrust. Efforts are
encouraged at the firm level.

Systematic approach to
European collaboration and
strategic alliances, but go-slow
approach to free arms market
within the EC.

Strong and growing emphasis
on collaboration.

Strictly limited by law,
cooperation with U.S. is viewed
as important.

Supports collaboration with
allies, expects it to increase as
budgets are reduced and
forces become more
international.

Recognition of increased
importance of dual-use
technologies, closer ties
between defense and civil R&D
organizations.

Government encourages
diversification of firms, no
barriers to civil-military
integration.

Stressing avilian producfswhere
militarily acceptable.

Considerable integration; most
defense firms produce civilian
products, but a few firms
produce most Japanese
defense items.

Key component-relaxed
requirements to permit use of
dvil technology, most defense
firms diversified into avil sector.

R 91ying on market forces,
fcreign demand.

G >vernment promoting some
a rrsolidation, cross-border
m wgers.

In justry is down-sizing,
g( vernment currently sees no
m ed for major additional
restructuring of base.

Ostensibly left as a caporate
d(cision, but most Japanese
irnjustriai-sector decisions
irv~olve government
ac ministrative guidance.

Rfdying on market forces,
government provides
inf xmation to industry about
ful ure defense plans and
intentions.

SOURCE: Office of Technology Assessment, 1992,
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