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and thus are bureaucratically more acceptable. Many
research organizations have found, however, that
since R&D projects often require a minimum level
of support to accomplish anything at all, it is
preferable to cut entire programs rather than to
reduce funding across the board. The Nation may
therefore be forced to concentrate its defense R&D
efforts in those sectors that are both of critical
importance to military systems and not available
elsewhere.

For example, it may be necessary to abandon
defense electronics R&D in those areas where the
civil sector can be depended on to improve perform-
ance, such as higher speed and smaller size, and
concentrate on those areas where no civilian R&D is
taking place, such as hardening against nuclear
effects or developing dedicated circuitry for elec-
tronic warfare. As a result, the Nation will need to
place greater emphasis on civilian R&D. Similar
arguments hold with respect to foreign-sourced
technology. The Nation may have to focus its R&D
efforts on those technologies deemed to be critical,
while placing greater reliance on allies and interna-
tional industry in other areas.

A basic question is the degree to which important
defense technologies are maintained in government
Photo credit: LockhesdiSanders Microelectronics Center facilities or in the private sector. The lion’s share of
- , o , defense R&D is currently conducted by private
A technician manufagtures mlcrqwav‘e‘cucwg substrates in industry. SerVice |ab0rat0ries visited by OTA typ|'
a dean room. Attracting and maintaining skilled personnel :
are key to preserving a viable defense technology base. cally contract out three-quarters of their R&D work
to private firms’While the government laborato-
knowledge base in the face of growing resource  ries want to retain in-house talent, they recognize the
constraints and international competition. The gen- importance of keeping skilled researchers in the
eral nature of the technologies listed and differencesprivate sector because it is defense contractors that
among the three lists suggest the difficulty of actually apply technology to weapon systems. Ulti-
deciding which technologies are truly critical to the mately, however, the biggest cuts in defense R&D
Nation’s economic health and military security. personnel will be made in the private sector.
Nevertheless, examples of technologies that cur- o .
rently appear to meept every definitior? of ‘critical” The globall.zatlon .Of science and ‘Fechnqlogy
include electronics, propulsion, advanced materials, Makes new discoveries abroad increasingly likely,
and software. Identifying such core competencies SItN€r in the laboratories of foreign countries or the
will assist the United States in adequately funding aforelgn—based subsidiaries of U.S. multinational

small number of truly vital areas of R&D with corporations. Maintaining cooperative scientific pro-
limited resources grams with allies assures access to new develop-

ments with potential military applications. Never-
In addition, cutbacks in R&D spending may theless, excessive dependence on allies is not
require greater specialization in defense technology.desirable. While it would be too costly and practi-
Over the short term, across-the-board cuts in R&D cally impossible to stay ahead in all areas of defense
funding are easiest because they “spread the pain“technology, the United States must strive to retain

18Roughly half of the in-house money is spent on research and half on contract administration.
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world-class competence in critical sectors. Interna-
tional cooperation can promote that competence, but
only if the United States benefits as much from
cooperation as its partners. For this reason, the
Nation must ensure that future international cooper-
ative programs provide for reciprocal flows of
technology, and that mechanisms exist to transfer
dual-use technologies developed through interna-
tional civilian R&D efforts to U.S. defense applica-
tions.

Service laboratories are knowledgeable about
civilian developments in their technical areas. But in
order to take maximurn advantage of the possibili-
ties in this area, DoD should improve its existing
capability for assessing and eval uating international
developments in both civilian and military technol-
ogy for their potential to fulfill U.S. defense needs.

Guiding and Evaluating R&D

Although the U.S. Government runs some out-
standing laboratories, most defense R&D will con-
tinue to be in the private sector, with greater
emphasis on single sources. If the government wants
to preserve a robust R& D capability, it will have to
find ways to maintain funding at levels now
considered high relative to the overall defense
budget, to make funding less dependent on produc-
tion, and to communicate this long-term commit-
ment to industry. One approach might be to transfer
more resources from production to defense R&D.
Although the administration’s 1992 budget proposa
would increase total R&D funding, most of the
increase is in advanced technology development
(6.3A) and engineering development (6.4) of sys
tems slated for production, such as the Advanced
Tactical Fighter and Light Helicopter-that is, a
continuation of past policy. A different approach
would be to mandate fewer weapon development
programs and to insist on greater interservice
commonality, such as a single advanced attack
aircraft for the Navy and the Air Force instead of a
different one for each Service. This approach might
result in longer production runs and hence lower unit
costs. While joint Service procurement efforts do not
have a happy history (note the F-111), there is no
fundamental reason why they should not work.

Related civilian research in dual-use technology
will also be of benefit for defense, although the size
of the payoff will depend on the technology in
guestion. For example, there may be important
‘‘spin-ens’ —transfers of technology from the civil-

ian sector to defense—in areas of microelectronics,
displays, and software production. Nevertheless,
civilian technology has little relevance to important
military technologies such as stealth, many areas of
defense electronics, and nuclear hardening.

Competition in R&D is one means to promote
innovation and impose discipline for greater cost
efficiency. But while competition must continue in
defense R&D, during a period of austere funding it
must be structured differently. Rather than compet-
ing laboratories, there might be competing design
teams at the same laboratory. Similarly, in the
private sector, a few lean design teams with associ-
ated manufacturing capability-along the lines of
the Lockheed Skunk Works-could be maintained
for each mgjor type of weapon system or technology.
And instead of domestic competition among U.S.
fins, there might be international competition, with
the United States relying on a single domestic source
in competition with other world-class producers.

Since World War |1, defense R&D has concen-
trated on weapon performance rather than manufac-
turing, reliability, and product maintenance. When
the United States faced a numerically superior and
technically sophisticated enemy, it made sense to
emphasize battlefield performance. With the re-
duced military threat, however, it is now possible to
trade some of this performance for improved relia-
bility, lower-cost manufacturing, and reduced main-
tenance. Doing so will require changing the incen-
tive structures to make other design goals as
important as performance in the overal develop-
ment process.

Design and Prototyping

A key element of the future DTIB will be a
continuous design and prototyping capability that
can operate with reduced R&D spending and in the
face of curtailed production. The extent to which
designs are carried through to manufacture will
depend on whether there is atechnological devel op-
ment that provides a significant operational perform-
ance advantage. Some prototypes will lead to force
modernization, while others will simply advance the
state of knowledge within the defense technology
base. Figure 5-3 outlines a “dual-track” approach,
with the development and prototyping of new
systems on one track and the development and
prototyping of components for upgrading current
systems on the other. This dual-track approach
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Figure 5-3-Dual-Track Prototyping Strategy
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would ensure thafielded systems are kept up-to-
date and would help maintain the skills of both
design and manufacturing teams. The retrofits and
upgrades could also preserve the capability to
produce components and parts, which would be
manufactured either by subtier firms or by prime
contractors. For example, the F-4 Phantom fighter,
the B-52 bomber, and the AIM-9 Sidewinder missile -
have all undergone extensive modifications and
upgrades.

Like R&D in general, the capability to design and
develop new systems rests largely with people,
namely the design and engineering teams essentia
for the development of modern weapon systems.
These teams vary in size according to the complexity
of the system and the stage of development. For
example, design teams for a modern fighter aircraft
can grow from a half dozen people in the initial
conceptual design phase to a few hundred to
thousand engineers with a variety of skills during |
prototype development and testing. The size of
design teams also varies considerably by firm and:
can apparently be kept small without undue harm to!
design quality. In fact, there maybe real advantages
to a small team. One of Kelly Johnson’s basic
operating rules for the Lockheed Skunk Works was
“The number of people having a connection with the

. . 4 .. Ph it: Lockh X .
project must be restricted in an almost vicious oto credit: Lockheed - Corp. and Northrop Corp
manner. Use a small number of good people. . . .’ Two industrial teams competed for the Air Force’s
. . o . . Advanced Tactical Fighter contract. Competitive
The idea of maintaining a design and prototyping prototyping could maintain important design skills,
capability that is not directly linked to production although not all Pfototygestwould be carried into
has been criticized as impractical partly because proguction.

good design teams are unlikely to continue to work s : .
without seeing any tangible results, and partly of sufﬂment units to test operational concepts (e.g.,
because the design process needs an occasion nough aircraft for a squadron or enough tanks for a

“reality check. ' In fact, these are not insurmounta- attalion). If the new system provided an operational

ble obstacles. Scale prototypes can test technologi_advantage, then force modernization could occur. A

cal innovations, keep design teams interested, anogood exgmple of this process is t'he development and
allow them to be ready when new requirements production of the F-117 stealth fighter.

arise. For example, gas turbine engines, because of . .

their long devgloprgent—cycle tim%s, necessarily Responsive Production

have to be improved without regard to specific ~ While the current defense production base exhib-
eventual applications.Compared to production, its considerable overcapacity with respect to current
these prototype programs can be relatively inexpen-peacetime production requirements and is suffi-
sive: the Joint Turbine Engine Advanced Gas ciently responsive to meet most requirements short
Generator demonstrator cost the government $600of a “reconstituted’ Soviet threat, that condition is
million over 4 years,with additional industry  unlikely to last long. The base is shrinkiregpidly
contributions of $30 million. Further, as figure 5-3 with the closing of production lines for major
notes, a limited number of prototypes of new systems such as tanks, fighter aircraft, and electronic
systems would sometimes be built and tested, and ifsystems, and their supporting spare parts (see ch. 4).
promising, would be followed by limited production The transition strategy must therefore identify the
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critical items of defense equipment that might be
required for future short-notice contingencies and
preserve the manufacturing capacity to meet those
needs.

Since much of the defense production effort isin
subtier firms, maintaining industrial responsiveness
will entail either preserving critical subtier capabili-
ties or allowing vertical integration to occur as
primes bring more subcontracting in-house, possibly
by not requiring the second-sourcing of spare parts
production. The transition to a small responsive base
of the type envisioned will require: 1) identifying
critical areas of defense production, 2) setting
priorities, and 3) funding a surge capacity in the
identified areas.

Identifying Critical Areas

Realistic short-warning threats now appear lim-
ited to regional conflicts outside Europe. Under
these conditions, surge production capacity can be
limited to those munitions, spare parts, and consum-
ables that theater commanders view as critical to war
fighting. Some examples of immediate-response
requirements for Operation Desert Shield/Storm are
shown in table 5-3. In addition, there is a need for the
capability to modify fielded systems rapidly as
combat experience reveals operational shortcom-
ings. Much of thisresponsive element will probably
have to be maintained in a dedicated defense base,
although some products, such as clothing and food,
have sufficient commonality with the civilian pro-
duction to allow for greater use of the civilian base,
as occurred during Desert Shield/Storm.

The degree of foreign dependence that the Nation
can accept in meeting identified surge requirements
will be a contentious issue, and one that should be
addressed directly. U.S. law cannot compel priority
production of items by foreign manufacturers out-
side North America. Nevertheless, DoD could hedge
against defense production bottlenecks in a crisis by
stockpiling foreign-sourced parts. Since the respon-
sive base will be devoted primarily to supporting
military equipment aready in the field, some degree
of foreign vulnerability maybe unavoidable but can
be minimized by developing multiple foreign sup-
pliers. Limiting the size of the responsive element of
the base will also facilitate establishing DTIB data
requirements, which are essential to base manage-
ment (see app. B).

Table 5-3-Desert Shield/Storm Immediate
Response Requirements

. Rations

. Chemical suits

. Atropine injectors

. Desert uniforms and boots

. E-3 electronic pods

. Waste disposal units

. 25mm Bushmaster ammunition
. 120mm tank ammunition

. Missile shipping containers

SOURCE: Office of Technology Assessment, 1991.
Setting Priorities

Maintaining a selective surge capability will
reguire better planning than in the recent past, when
the task of trying to surge all weapon systems was
perceived as unredlistic and thus resulted in little
action or funding. Indeed, the key to having a
responsive base is to determine which items require
a surge capability and to fund that capability.
Industrial preparedness planning requires a coherent
management approach, such as Graduated Mobiliza-
tion Response (see ch. 3), and must be coordinated
with realistic war reserve stocks to ensure rapid
responsein acrisis.

Production lines for selected surge items would be
kept open with low levels of production. Since
peacetime production rates of these items are likely
to be too low to support second-sourcing, the Nation
would have to move toward greater reliance on
single sources with additional surge capacity. When
meeting surge requirements, civilian goods such as
clothing, fasteners and subcomponents, and services
such as maintenance and food service should be used
whenever possible. Thus, preserving a rapid-
response industrial capacity may require substantial
changes in the defense-procurement statutes and
regulations to allow greater use of the commercial
industrial base and sole-sources.

Funding for Surge

Having identified the limited number of items to
be included in the responsive element of the base, the
Nation must fired the capability to surge. This
funding should be considered as essential to national
security as funding for troop exercises or any other
training or contingency planning. Surge simulations
and exercises will also be necessary.
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Photo credit: U.S. Department of Defense

Prepositioned equipment for a U.S. division lies in storage in Europe. The new security environment will require
a reappraisal of war reserve requirements.

Mobilizable Production Base for small, realistic production runs to support the
peacetime modernization of forces (see box 5-B). In
While the responsive portion of the DTIB enables addition, reliance on a mobilizable civilian base
the Nation to cope withlesschallenging but more implies the maintenance of a robust civilian manu-
likely theater-level contingencies, producing mili- facturing sector in electronics, machine tools, and
tary equipment in peacetime at affordable prices heavy vehicles that is capable of converting to
requires access to a larger industrial base--partdefense production in an emergency.
dedicated to defense production and part remaining
in the civil sector. This mobilizable component of ~ Recent developments in manufacturing technol-
the production base also provides a hedge against 9y have led to much interest in the so-called
reconstituted Soviet threat or any other great-power “factory of the future.”This concept envisions a
threat that could arise over a period of years. It manufacturing process that:
comprises defense contractors whose products—
tankg, ships, and fighter aircraft—woulcllO not be L surveys customer. needs', ,
surged in lesser contingencies, civilian factories and 2 €valuates alternative designs for meeting those
workers that could be transferred to defense produc- needs,
tion, and some foreign suppliers. Since rapid responsive- 3. selects the best design with respect to ease of
ness is not a requirement, the defense plants in the manufacturing and product reliability, and
mobilizable component of the base should be sized 4. manufactures and delivers the product.
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Box 5-B—How Production Planning Affects Costs

Discussions of downsizing the defense industrial base often focus on maintaining critical manufacturing
capabilities. The worry is that as production levels of weapons decline, unit costs will go up, and that there maybe

some minimum volume at which production will cease to be economically viable. What, in fact, is the relationship
between unit cost and levels of production?

Industrial production can be characterized by the number of items built. The extreme is one-of-a-kind
production, such as the Hubble Space Telescope or the Eiffel Tower. The opposite extreme is mass production of
millions of identical items, such as light bulbs or memory chips. Between these two extremes lies “serid”
production of limited humbers of similar items. Although artillery rounds and small arms ammunition are
mass-produced, most modem weapon systems are serially produced. Indeed, even *‘large’ production runs of
defense systems are modest by the standards of most industries. Armored vehicles are bought by the thousands,
fighter aircraft by the hundreds, and small warships by the dozen. Nor are production rates high. For example, in
1989, the United States procured on a monthly basis one F-14 fighter, two Harriers, three F-15s, seven F-18s, and
fifteen F-16s. Thus, cutting the total number in half does not entail changing from mass production to seria
production, but rather from seria production to smaller serial production.

Manufacturers generaly like large production runs because unit costs tend to decline overtime. As more items
are built, workers learn new skills, management improves, and early mistakes are avoided, resulting in & ‘learning
curve” of increasingly efficient production. Learning curves are measured in terms of a “progress ratio,” or the
ratio of the cost of the second lot of itemsto the cost of afirst lot of equa size. For awide range of products, from
electronics to aircraft, the progress ratio is roughly 80 percent, with aimost all cases falling between 70 and 90
percent. Moreover, studies have shown that the variation in progress ratios is greater between firms in a single
industry than between two different industries. This observation suggests that company organization and
management are key to efficient production.’

In addition to learning, other effects reduce unit costs in large production runs. Some “fixed” costs, such as
research and development or initial tooling, are independent of the size of the eventua production run. As these costs
are spread over more units, a smaller share is alocated to each item, lowering average unit costs. The converse is
also true: if fewer items are produced, unit costs will rise. Finally, as more units are produced and markets become
larger, commercia firms often make capital investments to increase production efficiency. Yet this strategy entails
the risk that if the expected rise in demand does not materialize, unit costs will increase.

In addition to the total number of units produced, unit costs are affected by the planned rate of production. On
the one hand, if an expensive piece of manufacturing equipment must be purchased, it is generally cheaper to
manufacture items with one machine rather than with two machines operating in parallel a twice the rate. On the
other hand, a short production run with a rapid return on investment will minimize the cost of borrowing money
for the initid research and development, equipment, and training. Given any set of conditions, one can calculate
an optimal rate of production to minimize unit costs.

Once manufacturing facilities have been built, however, deviations from the planned rate of production will
increase unit costs. If production drops below the planned rate, overhead costs must be spread over fewer units.
Conversely, if production rises above the planned rate, unit costs will rise because of the need for multiple shifts,
overtime, and delayed equipment maintenance. In sum, there are three separate but related production factors that
affect unit costs:

1. total numbers produced,

2. planned production rate, and

3. deviations from the planned production rate.

While defense-industrial analysts have expressed concern that smaller production runs will greatly increase
unit costs, deviations from planned production rates are at least as important. As a result, the increased costs of

smaller production runs can beat least partly offset by more realistic planned production rates and more predictable
funding.

1 inda Argote and Dennis Epple, ‘Learning Curves iN Manufacturing,”* Science, vol. 247, No. 4945, Feb. 23, 1990, Pp. 920-924.
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Photo credit: FMC Corp.
Careful planning can allow efficient peacetime production of major weapon systems like the Bradiey Infantry Fighting Vehicle,
providing the core around which civillan industry could mobilize in time of war.

While totally integrated future factories will make nologies than by the desire to optimipdglitary
extensive use of automation and computer-aidedperformance. Moreover, since the mobilizable com-
design and manufacturing, the concept relies less onponent of the defense base is embedded in the larger
computers and robots than on a new philosophicalcivilian base, the strategy for transition to the future
approach that emphasizes flexibility in meeting a DTIB will be shaped by concerns over the declining
wide variety of customer demands. Greater flexibil- international competitiveness of the U.S. civilian
ity in manufacturing would allow for more integra- industrial basé’'Many of the steps necessary to
tion of civilian and defense production. For exam- strengthen this broader base are outside the purview
ple, it may eventually become possible to exploit the of the Department of Defense and the other national-
inherent flexibility of ‘dual-use’ factories to manu- security agencies of the Federal Government. If DoD
facture military components that have no direct is to make more effective use of the civilian
civilian counterparts. With the help of a small cadre industrial base, however, it will require better data
of personnel in the dedicated defense base, dual-us@bout the commercial availability of dual-use prod-
factories would be capable of shifting from civil ucts so it can define those industrial sectors in which
production to the manufacture of weapons in an civilian and defense production can be integrated
emergency. Nevertheless, such truly flexible manu- most effectively.

facturing systems remain distant.

Also essential is a major review of the defense

To harness the Nation’s total industrial strength acquisition laws to identify changes that can pro-
against a reconstituted threat and t@xploit future mote greater integration of the civilian and defense
flexible manufacturing, weapons design might be industrial bases .20 Laws that warrant review include

determined more by commercially available tech- those that mandate government auditing and ac-

19This concern prompted the pop report by the Under Secretary of Defense for Acquisition, Bolstering Defense Indusirial Competitiveness
{Washington, DC: U.8. Department of Defense, July 1988), and several Defense Science Board studies. Civilian studies of the issue include: Office of
Technology AssessmentMaking Things Better: Competing in ManufacturingWashington, DC: U.S. Government PrintincOffice, March 1990), and
the report by the MIT Commission on Industrial Productivity, Madeén America (Cambridge, MA: MIT Press,1989).

WJeff Bingaman et al. (eds.), op. cit., footnote 1.
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counting procedures, and give the government rights
to technical data, particularly in the case of subtier
firms whose survival depends on specialized dual-
use technology.

Maintaining the ability to make national security
use of the mobilizable production base will not
necessarily entail more government intervention,
but it will require planning and better tracking of the
changing capabilities of the base. The United States
will need to invest in establishing and updating
databases that monitor the Nation's industrial re-
sources, and the Departments of Defense and
Commerce should assign more staff to follow
defense-industrial issues. This data-gathering effort
must be comprehensive while avoiding excessive
intrusion into proprietary areas. In those cases where
DoD considers it essential to maintain a domestic
capability to manufacture particular defense items,
the government may have to invest in creating or
maintaining a U.S. source; in less critical cases, the
decision may be made to source abroad. It is likely
that the mobilizable production base will place
greater reliance on interdependence with allies than
the responsive base.

Maintenance and Overhaul

As noted earlier, the maintenance and overhaul
component of the base will likely be confronted with
limited requirements in the near term (5 to 10 years)
and increasing requirements after that period as
systems are retained in inventory. The size of the
increase will also depend on the effort devoted to
designing improved maintainability into new sys-
tems. Investing in this area could keep maintenance
requirements low by historic standards.

An important question facing defense-base plan-
ners for the transition period is whether maintenance
should be performed by Service depots or by the
private sector. Traditionally, maintenance and over-
haul have been a responsibility of the military
Services, but a growing number of manufacturing
fins, faced with the prospect of fewer production
contracts, are becoming interested in maintenance,
remanufacture, and retrofit work. At the same time,
Service depot consolidation is either planned or
taking place. The military Services argue that
in-house maintenance facilities provide greater flexi-
bility and responsiveness in supporting overall force
readiness. Further, the Services are wary of over-
reliance on private firms that have shown little

interest in maintenance and repair work until the
recent budget decline, and may not wish to stay in
the business when economic conditions improve.

While the Services argue that there is a need for
an in-service depot capability and that some mini-
mum core of businessis also essential for maintain-
ing competency, they appear willing to compete
with private industry for work above this minimum.
Maintenance, overhaul, and upgrade contracts might
be critical to maintaining a private-sector design and
production capability for some weapon systems,
such as armored vehicles. Nevertheless, Congress
may wish to pay particular attention to maintenance
during the transition so that government capabilities
are not lost because of promises by private firms that
never materialize.

Good, Integrated Management

Despite the volumes of recommendations for
improving the management of the DTIB and the
numerous management reorganizations that have
taken place over the last decade, few people argue
that the current base is well managed. Many of the
problems identified in the current DTIB result from
national rather than Department of Defense actions.
For example, the inability to make long-term manu-
facturing plans is critically affected by unpredicta-
bility in program funding, which has often fluctuated
independent of changes in the threat. One way of
addressing this problem is the proposal for a
multiyear defense budget, which has so far failed to
be adopted by Congress.

One of the most important current issues is the
extent to which the government should intervene to
manage the transition to the future DTIB. As noted
in chapter 3, thisis a controversial issue, but one that
must be resolved if the Nation is to move success-
fully to the new base. Several defense procurement
laws and regulations were developed over the past
decade, a period of rapidly increasing defense
budgets, to provide wide access to government funds
through mandated competition and to ensure ac-
countability in the use of those funds through
extensive auditing procedures. Many of these stat-
utes now appear inappropriate for dealing with the
transition to adownsized DTIB, regardless of which
structure ultimately is chosen.

For example, Congress will want to consider the
negative effects of the Competition in Contracting
Act as currently implemented (see ch. 4). Both DoD
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and Congress should also review many of the legally
mandated contracting procedures that make it un-
necessarily costly and difficult for firms to bid on
defense contracts. Revised versions of these statutes
might place less emphasis on access and competi-
tion, and more on efficiency and quality of procure-
ment and the preservation of core competencies and
long lead-time capabilities. Some reviews of the
defense acquisition regulations are aready under
way.

Management of the DTIB will depend on skilled
and experienced personnel. These skills are often
lacking in the current system because of short tenure
and inexperience on the part of many politica
appointees, uniformed military, and congressional
staff. The military services have recently made
changes to professionalize their acquisition corps.
Alternatively, some defense analysts have recom-
mended the creation of a professional civilian
acquisition corps similar to those in France, Ger-
many, and other European countries. Although this
approach offers some advantages, the French experi-
ence in the Gulf War revealed its limitations. In
particular, French procurement has often been driven
more by industrial interests, such as arms exports,
than by the military requirements of the French
armed forces.

Management of the future DTIB would aso
benefit from revamping the complex organizational
structure of the Federal procurement bureaucracy, as
well as improving the relationship between govern-
ment and business. The latter objective would be
promoted by removing some of the criminal sanc-
tions from the procurement laws. Above al, the
Nation should develop a broad defense technol ogy
and industrial strategy. While the individual services
have developed technology strategies and DoD has
prepared an initial “critical technologies’ plan,
there is a need for a comprehensive approach that
better links procurement and defense-industrial poli-
cies with operational military plans and overall
national security strategy.

SUMMARY

This chapter has laid out some desirable charac-
teristics of the future DTIB and has discussed the
potential benefits and risks associated with the broad
strategic choices and tactical decisions necessary to
achieve those characteristics. The identified charac-
teristics and strategies were developed on the basis
of discussions with government officials, defense
industry personnel, and other interested observers,
and provide a framework for congressional debate
over the nature of the future DTIB.

The present transition period will be critical to the
health of the future base. Without careful planning,
the Nation could retain the wrong capabilities (old
ammunition plants with little future utility, firms
without weapons-devel opment capabilities) because
of afailure to understand the revolutionary changes
in the security environment or an inability to make
hard choices that might result in facilities being
closed in particular areas.

The Nation has a rare opportunity to revamp the
DTIB that will support U.S. national security well
into the 21st century. OTA’s analysis suggests that
the transition will entail an emphasis on research and
development rather than production, but a broad-
ened approach to R&D that includes improvements
in manufacturing or ‘‘process technologies as an
important goal. The future DTIB will aso require
continuous prototyping and limited production to
maintain competition while preserving and improv-
ing manufacturing skills, and it must be more fully
integrated with the civil sector. Regardless of the
final characteristics chosen and the strategies fol-
lowed, the emphasis must not be on maintaining the
structures and facilities of the past, but on develop-
ing an efficient and flexible DTIB that can meet the
security demands of an uncertain future.
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Appendix A

The North American Defense I ndustrial Base:
Canadian and M exican Contributions

I ntroduction

Since the beginning of World War 11, Canada and the
United States have engaged in extensive defense indus-
trial cooperation that has resulted in the partial integration
of their defense bases. With sharp cutsin defense
spending in both countries, however, this partnership
faces major challenges. Will the two countries intensify
their collaboration or turn instead to greater protection-
ism? In planning for the future U.S. defense technology
and industrial base (DTIB), Congress will want to
consider Canada's contribution to U.S. defense procure-
ment and wartime preparedness, as well as the political
and economic consequences of various policy options
affecting the Canadian portion of the base. There is aso
a need to consider the implications for the DTIB of
growing U.S. economic integration with Mexico, includ-
ing the production and assembly of defense products and
the potential relocation of some subtier industries across
the border.

The concept of a North American Defense Industrial
Base (NADIB) was never a clear U.S. policy objective but
has evolved on an ad-hoc basis over the past four decades.
In the early 1960s, Canada agreed to buy its major weapon

systems from the United States if three conditions were
met:

1. the absence of a domestic production capability for
the system in question,

2. aprice that was “not prohibitive,” and

3. tariff-free access by Canadian component suppliers
and subcontractors to the U.S. defense market.

Since then, U.S.-Canadian defense industrial collabora-
tion has developed according to guidelines laid down in
numerous agreements negotiated by the two governments
as specific needs arose. Coallectively known as the
Defense Development and Defense Production Sharing
Arrangements (DD/DPSA), these accords have created a
degree of interdependence between the U.S. and Canadian
defense industries. In 1990, direct sales of Canadian
defense goods to the U.S. Department of Defense were
nearly Can$450 million, while subcontracting by Cana-
dian firms to U.S. prime contractors rounded out the total
to about Can$l hillion.'

Over the past decade, U.S. defense contractors have
also begun to perform production and assembly work in
Mexico, taking advantage of the specia customs arrange-
ments established under the Mexican Government’s
maquiladora (assembly plant) program to benefit from
the low labor costs available across the border. As the
United States, Canada, and Mexico move toward the
creation of a continental free-trade zone, trade in dual-use
and defense products among the three countries is likely
to increase. In that context, a North American industrial
base, and an associated expanded NADIB, may ultimately
emerge.

At present, however, the NADIB is still far from being
fully integrated. U.S.-Canada defense trade has long been
constrained by protectionist legislation in both countries,
as well as by the small size of Canada's defense industry.
Moreover, the prospect of significant cuts in U.S. defense
spending and declining arms sales to Western Europe may
increase domestic pressures to protect the U.S. defense
market, injecting new tensions into the U.S.-Canada
relaionship.

This appendix surveys the structure of the Canadian
defense industry and its contribution to the NADI B, the
history of U.S. defense-industrial cooperation with Can-
ada, the developing partner ship with Mexico, and the
effect on these relationships of shrinking defense budgets
and markets. The appendix concludes with a discussion of
whether expanded defense-industrial cooperation with
Canada and Mexico could help the United States maintain
a downsized yet cost-effective defense technology and
industrial base.

The Canadian Defense Industry

The Canadian defense industrial baseis much smaller
and more fragmented than that of the United States, and
is also more diversified into the civilian sector. The
Canadian aerospace industry, for example, depends on
defense business for only 30 percent of its revenue,
compared to morethan 60 percent for similar industries
in Japan, Europe, and the United States?

Since the early 1960s, Canada has pursued a strategy of
purchasing aimost all of itsmajor platformsand weapon
systems from foreign sour ces (mainly the United States)

1Data provided by Canadian Embassy, Washington, DC.

2David Hughes, *‘Canadian Aerospace | ndustry Prepares for Rising Competition, Falling Defense Sales,” Aviation Week & Space Technology, vol.

134, No. 11, Mar. 18, 1991, p. 68.

3In 1987, Canadaacquired Can$1.7 billion in defense equipment from the United States, or77 percentof the total Can$2.2 billion defense procurement
budget. Source: Max Reid, Counselor for Defence Programs, Canadian Embassy, Washington DC.
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while developing and manufacturing high-quality defense
subsystems and components in selected areas where
Canada possesses technological strengths. Within the
context of this acquisition strategy, the Canadian Govern-
ment has sought to secure domestimr multiple foreign
sources for “critical” items of defense equipment and to
maintain a defense-industrial base capable of producin
the consumables of war(e.g., ammunition and spare parts
and repairing and overhauling foreign-sourced weapons.

The Canadian defense industry employs between
80,000 and 90,000 people. Although the industry ac-
counts for less than 1 percent of Canada'’s total GNP g
employment, and exports, it dominates a few industrial
sectors. More than 65 percent of employment in ship-
building, for example, is tied to defense contraSiace
the Canadian defense procurement budget is small (about
US$2.2 billion in 1990), the industry relies heavily on
export markets. In 1988, 30 percent of sales in the The CL-227 Sentinel unmanned airborne surveillance
aerospace and defense electronics fields were domestic, system, manufactured by Canadair in Montreal,

; performs battlefield reconnaissance under remote control.
fgs?%rfctehnet \\//Vv%rﬁdto the United States’ and 21 percent to the It has a top speed of 130 knots, and an endurance of

up to 4 hours.

Photo credit: Canadair, Surveillance Systems Division

Of roughly 1,000 potential suppliers of defense prod- . . . .
ucts, about 250 firms are active producers, all of them in IS O the technological leading edge include small
the private sector. Only a few are large corporations with 98s-turbiné engines, reconnaissance drones, avionics,
annual sales of more than $100 million; most are fll_g_ht S|mulators_, s?ructural_components _for a|_rcraft,
relatively small suppliers or subcontractors employing Military communications equipment, acoustic antisubma-
between 25 and 50 people. Like Canadian industryfine warfare systems, remote sensing, ballistic computers
generally, the defense industry is concentrated geographi-and fire-control systems, and equipment suitable for use
cally: the large majority of electronics and aerospace under Arctic conditions. (Table A-1 lists the U.S. defense
firms are located in the provinces of Ontario and Quebec, contracts awarded to the Canadian industry from 1987 to
and shipbuilding is based primarily in the Atlantic region. 1989.)
The secession of Quebec from the rest of Canada might
have a serious effect on the Canadian defense industrial
base if Quebec insisted on full sovereignty, which is only g
a remote possibility. Even so, the aerospace industry is;ym) cAE-Link (a leader in simulation technology), and

unlikely to leave Quebec, and the industrial ties devel- |qa| Technologies (which produces shipboard helicopter

oped over 5.0 years between Quebec and the United State?ecovery systems). Nevertheless, many of the largest
would continue.

Canadian defense contractors are foreign-owned. About
Canada produces only a few stand-alone defensé4 percent of the industry is in U.S. hands, while another
systems, including remotely piloted vehicles, the Swiss- 10 percent is European-owned, primarily by British
designed Light Armored Vehicle (LAV), and the Cana- corporations.’Seven of the top 10 Canadian firms (by
dian Patrol Frigate. Most Canadian defense companies aresales) in the aerospace and defense electronics sectors are
specialized in the production of electronic subsystems, U.S.-owned, including Boeing's De Havilland Division,
munitions, and precision-machined parts and componentsMcDonnell Douglas Canada, Litton Systems Canada,
(e.g., aircraft wing assemblies) for export to U.S. and RCA Canada, Raytheon Canada, Garrett Canada, and
European prime contractors. Aerospace equipment andPratt & Whitney Canada. These subsidiaries enjoy
electronics account for 70 percent of total defense salesyvarying degrees of autonomy from their U.S. parents. For
followed by shipbuilding, wheeled armored vehicles, and example, Pratt & Whitney, with 9,500 employees, is the
munitions. Areas in which the Canadian defense industry largest aerospace concern in Canada; it has an all-

Leading Canadian-owned defense contractors include
par Aerospace (developer of the Space Shuttle robot

4James Fergusson, Canadian Defence Trade and Europe: Methodological Concerns and Empirical EvidenceCentre for Studies in Defence
ResourcesManagement, Solicited ResearctReport #4 (Kingston, Canada: National Defence College, fall 1990), p. 18.

3David Leyton-Brown, *‘The Impact of Buropean Market Integration on Canadian-American Defence Industrial Cooperation,” Centre for Studies
in Defence ResourcesManagement, Solicited Research Report ##{Kingston, Canada: National Defence College, fall 1990), p. 2.
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Table A-1—U.S. Defense Contracts Awarded to Canadian Companies, 1987-1989 (millions of Canadian dollars)

Company Year Contractor Value Product

Canadian Marconi 1987  USIAir Force 0.5 Demonstration: Microwave Landing System Avionics
Canadian Marconi U.S. Air Force NA Airborne Microwave Landing System Receiver
Canadian Marconi U.S. Army NA CMA-2016 Helicopter Flight Computer System
Hermes U.S. Navy 11.0 AN/SSQ-53B Sonobuoy

Menasco McDonnell Douglas 2.7 C-1 7 Nosewheel and Steering System

Indal Technologies U.S. Navy 10.0 Shipboard Helicopter Recovery System (RAST)
Garrett U.S. Air Force/Canada 4.0 Study of Next Gen. Environmental Control System
Leigh instruments U.S./Spain/Canada 9.4(est) Recording/Radio Communication Systems for F-18
Adanac 1988  U.S. Navy 9.0 Program Management System--Antisubmarine Warfare
Adanac U.S. Navy 12.0 Shipboard Helicopter Recovery System (BEAR TRAPS)
Canadian Marconi Sikorsky 9.0 Helicopter Cockpit Display Systems

CAE-Link U.S. Army 60. Q(est) Blackhawk/Chinook Helicopter Simulator

Northern Telecom U.S. Air Force 147.0 Integrated Digital Telecommunications Systems
Hermes U.S. Navy 10.0 AN/SSQ-62B Sonobuoys

Astra Pyrotechnics U.S. Dept. of Defense 1.6 Signal Cartridges

Spar Aerospace U.S. Navy NA AN-SAR-8 Shipboard Infra-Red System

Hawker Siddley Textron-Lycanning 6.1 (est) ALF502R Jet Pipes and TF40 Engines

Canadian International 1989  U.S. Dept. Defense 2.4 DEW Line Transmission Systems

Computing Devices U.S. Navy NA Antisubmarine Warfare Interface Convertor Units
Computing Devices U.S. Navy NA Unmanned Air Vehicles (with Teledyne Corp.)
Canadian Marconi Lockheed 3.2 Next-Generation U.S. Navy Microwave Landing System
Canadian Marconi Lockheed 3.2 Microwave Landing System for P-7A

Canadian Marconi U.S. Army 58.0 AN/GRC-226(V) Radio Sets

Canadian Marconi U.S. Air Force 1.2 Airborne Navigational Equipment

Dowty U.S. Lockheed 200.0 P-7A Landing Gear

Donlee Precision U.S. Navy 1.5 Jet Turbine Shafts

Litton Systems Kerry Electronics 1.0 LED Switches-Boeing Military Aircraft

Oerlikon U.S. Army NA Air Defense and Anti-Tank System (ADATS)

Heroux U.S. Air Force 2.5 Landing Gear for CSA/B, C-130, KC-135R

Bristol U.S. Air Force 4.6 F-5 Horizontal Stabilizers

NA = Not available

SOURCE: James Fergusson, Canadian Defense Trade and Europe: Methodological Concerns and Empirical Evidence, Center for Studies in Defense
Resources Management, Solicited Research Report #4 (Kingston, Canada: National Defence College, fall 1990), table Viii.

Canadian board of directorsand behaves morelike a industry’s niche markets vulnerable to foreign competi-
Canadian firm than a foreign subsidiary. tion.’

Canada’s current defense industrial base has both During the early 1980s, the Canadian Government
strengths and weaknesses. Its strengths include a rela- invested considerable resourcesin rebuilding or expand-
tively new industrial plant compared with those of other ing key elements of the domestic defense industrial base,
Western countries, close proximity to the United States, with the goal of restoring a selective capability for the
a relatively secure location (compared to Europe), a local design and production of weapon systems. The Canadian
supply of strategic raw materials, and access to foreign Government also invested in the defense industry to
technology through U.S. and European owner ship. The promote high-technology innovation, regional industrial
small size of the base also makes it relatively manageable development, and skilled employment. This revitalized
from the standpoint of the Canadian Government, al- defense base includes naval shipbuilding and naval
though the base has been shaped by its dependence on electronics subsystems for the Canadian Patrol Frigate
foreign military and technological requirements’Weak- program; the integration of production facilities for
nesses of the Canadian base include the small size of the military trucks, utility vehicles, and light armored vehi-
domestic defense market, overconcentration in certain cles; the capability to manufacture small arms such as the
market niches, and the Canadian Government’s modest M-16; the phased development of a light to medium
support for defense R&D, which could render the helicopter industry; continued expansion of the design

7R.B. Byers et al., Canada and Defence |ndustrial Preparedness: Options and Prospects (North York, Ontario: York University Centre for
International and Strategic Studies, April 1987), p. 120.

80nly about 5 percent of the US$2.2 billion Canadian defense budget is devoted to R&D.In 1989, the Canadian defense industry invested US$637

million in R& D, aswell as US$449 million in plant and equipment. Source: David Hughes, ‘‘Canadian Aerospace Industry Prepares for Rising
Competition” op. cit., footnote 2, p. 68.
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and production of small gas-turbine engines; and a
significant improvement in ability of the defense industry
to undertake large-scale integration projects.”’

Nevertheless, the plummeting domestic defense re-
quirements caused by the end of the cold war, combined
with softening export markets, have raised concernsthat
the Canadian Government’s substantial investment in the
defenseindustry may be wasted. Few new programs are
being launched to replace ongoing weapons programs,
and many Canadian defense contractors are already
increasing their share of nondefense work. The aerospace
industry is expected to reduce the military portion of its
salesfrom 30to 20 percent of thetotal. 10 Asdefense firms
turn increasingly to the civil sector, Canada is losing
critical elements of its defense industrial base. For
example, Canadian Marconi Co. (CMC) recently closed
its manufacturing facility in Montreal for military-
standard printed circuit boards, eiminating Canada’'s
only domestic source of these vital components.”

The U.S.-Canada Relationship

With the exception of the late 1970s, when Canada
acquired the German Leopard | tank, defense trade with
the United States has dwarfed that with any other country.
In 1989, for example, the United States accounted for 84.7
percent of Canadian defense imports and 80 percent of
Canadian defense exports. 12 Canada is also a maor
supplier of strategic raw materials used in U.S. defense
production: of the 35 critical materials not available
domesticaly, Canada provides 23. Finaly, the Canadian
defense industrial base is heavily integrated into the U.S.
base at the subtier level. Thus, according to Canadian
analyst David Leyton-Brown; “Without access to the
U.S. market, it seems fair to say that there would not be
aCanadian defence industry. ' Although the volume of
Canadian participation in U.S. defense contracts is
relatively modest, amounting to about US$800 million in
1990, or only 0.5 percent of the total Department of
Defense (DoD) procurement budget, this figure does not
include the large volume of cross-border trade in dual-use
components.

U.S.-Canada defense cooper ation began during World
War Il, when Canadian industry manufactured large
guantities of warships, guns, and aircraft.” The two
governments pooled their industrial resourcesto reduce
duplication and enhance the effectiveness of the allied war
effort. In 1940, Prime Minister Mackenzie King and
President Franklin Roosevelt met at Ogdensburg, NY,
and signed an agreement establishing a senior advisory
group on North American security called the Permanent
Joint Board on Defense. The following year, the two
leaders issued the Hyde Park Declaration, which directed
each country to buy military goods from the other on the
basis of complementarily, competitive advantage, and
specialization. During World War 11 alone, the U.S. and
Canada procured from each other equipment worth atotal
of $8.65 billion (in 1990 U.S. dollars).

With post-war demobilization, the Canadian defense
industrial base began to erode. Although defense produc-
tion expanded briefly during the Korean War, NATO's
short-war nuclear strategy had little need for defense
industrial mobilization. A further watershed in Canadian
defense-industrial policy came in 1959, when the Cana-
dian Government canceled the production of an advanced
all-weather interceptor called the AVROArrow. The most
ambitious defense R&D effort in Canadian history, the
program succumbed to cost overruns, humerous design
changes, the excessive technical demands of the Royal
Canadian Air Force, thg lack of exPort potential, and poor
government planning. Because of the small size Of the
domestic defense market, the Canadian Government
concluded that it could no longer afford to develop
advanced weapon systems and platforms unless it became
amajor arms exporter, which would have conflicted with
its foreign-policy goals.

Canadian defense officials responded to this situation
by offering to purchase most major weapon systems from
the United States, in return for duty-free access to the U.S.
market for Canadian producers of defense-related parts,
components, and subsystems. Washington also granted
Canadian subcontractors the opportunity to compete for
U.S. defense contracts on the same basis as American
firms.” This quid pro quo was implemented through a
series of negotiated memoranda of understanding and

9Lt.Gen. A.J.G.D. de Chastelain, “ The Need for Sustainment,”” Canadian Defence Quarterly, June 1989, p. 19.

10pavid Hughes, op. cit., footnote 2, p. 68.

1¢Syrvival At All Costs: Canadian Industry Is Rapidly Reshaping Itself To Combat Declining Defence Markets,” Jane's Defense Weekly, Oct. 20,

1990, p. 775.

12Data compiled b, the Canadian Department of External Affairs. See Fergusson, op. cit., footnote 4, tables VII and XVII.

131 eyton-Brown, op. Cit., footnote 5, pp. 23.

4During World War IT, Canadian industry produced over 17,000 aircraft, 38,000 tanks and armored vehicles, over 800,000 wheeled vehicles, and 480
naval ships, although it relied heavily on the United States and Great Britain for technical data packages and key subsystems such as aircraft engines.

See de Chastelain, op. cit., footnote 9, p. 15.

13*“The Canadian Defence | ndustrial Base: The Policy Environment,” Canadian Defence Industry Guide 1990/91 (Toronto: Baxter Publishing, 1990),

p. 6.

16William Johnston, *‘Canadian Defence Industrial Policy and Practice: A History,” Canadian Defence Quarterly, June 1989, p. 25.
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letters of agreement that came to be known collectively as
the Defense Production Sharing Arrangements (DPSA).
The accords had the effect of exempting Canadian defense
products from U.S. Buy American tariffs, as well as U.S.
duties on Canadian defense goods produced under
subcontracts for U.S. prime contractors.

The DPSA agreements laid out five fundamental
objectives for U.S.-Canada defense-industrial cooperation:

1. greater integration of military production between
the two countries,

2. improved standardization of military equipment,

3. wider dispersal of production facilities,

4

. establishment of supplemental sources of supply for

wartime mobilization, and

5. a greater flow of defense supplies and equipment

between the two countries!

A June 1963 supplement to the DPSA also called for the
maintenance, over the long term, of a‘ ‘rough balance” in
reciprocal defense procurement at increasing levets.

The two governments recognized that for the production-
sharing arrangement to remain viable, the Canadian
defense industry would need to retain an indigenous
development capability. For this reason, the DPSA was
supplemented by the Defense Development Sharing
Arrangement (DDSA). This agreement provides for the
use of Canadian-developed technology where it can meet
U.S. defense requirements; in such cases, both countries
share in funding the development work, with the United
States contributing not less than 25 percent of the cost of
an R&D project. An example of a successful DDSA
project is the AN/GRC-103 tactical radio, developed by
Canadian Marconi, which is now standard equipment in
the U.S. and Canadian armed forces.

The DD/DPSA accords continue to provide the frame-
work for peacetime defense-industrial cooperation be-
tween the U.S. and Canadian defense establishments. This
relationship is managed by a bilateral Steering Committee
that meets on an annual basis and is co-chaired by the U.S.
Deputy Under Secretary of Defense for International
Programs and the Canadian Assistant Deputy Foreign
Minister for International Trade and Development. The
Steering Committee is supported by several subcommit-
tees and working groups. Unfortunately, the large number
of participating agencies from both governments has
often made it difficult for the Steering Committee to
develop clear directives and guidelines.

Types of Defense Trade

There are two types of U.S.-Canada defense trade:
1) government-mediated contracts issued to Canadian

Photo ecredit: GM Canada

The Light Armored Vehicle (L./W), manufactured by
General Motors Canada, was procured as a non-
developmental item by the U.S. Marine Corps and used
in Kuwait. The Marines have bought five versions; the
antitank version is shown here.

industry by the U.S. Department of Defense (DoD), and
2) commercial subcontracts negotiated directly between
U.S. and Canadian firms.

The first category involves bids by Canadian compa-
nies on contract tenders from DoD. In order to facilitate
participation by Canadian firms in U.S. defense contracts,
the Canadian Government established an entity called the
Canadian Commercial Corp. (CCC), which acts as a
conduit for contracts between Canadian defense contrac-
tors and DoD. The CCC obtains Requests for Proposal
from the Ottawa office of the Defense Contract Adminis-
tration (part of the U.S. Defense Logistics Agency). The
CCC then solicits bids from Canadian contractors and
submits them to DoD. When a Canadian bid is successful,
the Pentagon negotiates with the CCC, which issues a
contract to the Canadian firm. This back-to-back contract
meets all the terms and conditions of the U.S. contract
while allowing the Canadian company to meet the labor
and environmental laws of Canada.

Under the bilateral arrangements, the Canadian Gov-
ernment undertakes to ensure quality control, certifies
price and delivery, and assumes contract liability should
a Canadian company fail to fulfill a contract. The CCC
also audits Canadian companies that receive U.S. con-
tracts according to uniform auditing standards and rules
worked out with DoD. The advantage of this system for
Canadian companies is that they can operate under
Canadian law and use their normal business practices
without having to learn the intricacies of the U.S. defense

1Byers et al., op. cit., footnote 7, pl06.
18Fergusson, OP. Cit., footnote 4, p. 38.
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procurement system. U.S. prime contractors also benefit
from the Canadian Government’s pledge that subcon-
tracts awarded to Canadian companies will be fulfilled
U.S. subcontractors complain, however, that the Cana-
dian Government’ s guarantee gives Canadian firms an
unfair competitive advantage in bidding for DoD con-
tracts.

The second type of U.S.-Canadian defense trade
involves a large volume of direct cross-border supply and
subcontracting relationships between U.S. and Canadian
firms. After Canada tightened its export controls on goods
of U.S. origin, there was no longer a need to require
permits for cross-border transfers of dual-use products.
As aresult, this type of defense trade is not handled
through government agencies such the Defense Logistics
Agency or the CCC. Instead, company-to-company
defense trade is simply aggregated into the general trade
figures, and there is no easy way to disaggregate it.” The
Canadian Embassy in Washington estimates that roughly
60 to 65 percent of al U.S.-Canada defense trade is in the
form of commercia contracts between Canadian suppli-
ers and U.S. primes or subcontractors. While the Cana-
dian Embassy attempts to monitor this trade, it lacks the
resources to do so completely.

Fragmentary data suggest that because of the high level
of integration between the two economies at the subtier
level, as well as the flow of goods between parent
companies and subsidiaries, thereisa much higher level
of cross-border tradein parts and components between
U.S. and Canadian firms than the official defense-trade
statistics would suggest. Certain suppliers provide “dual-
use” goods (e.g., structural components or fasteners) that
have no clear defense application until they are actually
incorporated into a weapon system. Moreover, Canadian
firms producing subsystems for U.S. prime contractors
often procure partsfrom U.S. subtier suppliers. According
to one estimate, 56 percent of all materials and supplies
incorporated into Canadian defense products come from
U.S. industry sources,” This estimate suggests that
participation by Canadian firmsin U.S. defense contracts
provides expanded business opportunities for U.S. subtier
suppliers, although the exact magnitude of this multiplier
effect cannot be determined.

Obstacles to Defense Trade

In theory, the mutual benefits provided by the DD/
DPSA regime should haveresulted in a highly integrated
North American Defense Industrial Base, with extensive
access by Canadian firmsto the U.S. market and a rough
balance in defense trade between the two countries.
Despite some notable achievements, however, Canadian-
American defense trade has experienced persistent prob-
lems.

First, thelong-term balancein defense trade promised
in 1963 has not been achieved. During the Vietham War,
Canadian defense sales to the United States surged
dramatically. Between 1%5 and 1971, Canada had a
positive defense-trade balance with the United States of
nearly US$500 million. This major imbalance came at a
time when U.S.-Canadian political relations were strained
by Ottawa’s official criticism of the war. In response, U.S.
officials concerned with the balance-of-payments deficit
joined forces with protectionists and conservatives in
Congressto pass a series of lawsrestricting U.S. defense
purchases from Canada.*Rising U.S. protectionism in
turn convinced the Trudeau gover nment to seek greater
trade and palitical linkswith Western Europe, including
the purchase of the German Leopard | t ank and an Italian
127mm naval gun for Canada’s four Tribal-class destroy-
ers.”

In 1975, the defense-trade balance shifted in favor of
the United States when a major reequipment of the
Canadian forces resulted in orders for 18 Lockheed
CP-140 Aurora maritime reconnaissance aircraft and 138
McDonnell Douglas CF-18 Hornet fighters.”Over the
past decade, the United States has consistently recorded
a defense-trade surplus (see figure A-1) because Canadian
purchases of major U.S. weapon systems are still being
paid off. In 1989, for example, Canadian defense imports
from the United Stateswere 1.4 times greater in value than
Canadian defense exportsto U.S. customers.” I ncreased
defense sales to the United States remain an important
Canadian policy objective.

The U.S.-Canada Free Trade Agreement (FTA), which
entered into force on January 1, 1989, explicitly excludes
pure defense products such as combat systems, although
it does cover government procurement of dual-use items.

19Fergusson, op. Cit., footnote 4, p- 8.

20Canadian Embassy, Canada-U.S. Defence Economic Cooperation (Washington, DC, June 8, 1989), P. 9-
21Center for Strategic and International Studies, Partners i, Defense: U.S.-Canadian Cooperation in Meeting the Security Challenges of the 1990s,

October 1990, p. 9.

nA‘mtﬁme'thempardheprcsemedmelamsttechnology.TheUls‘M.lmnkwasstillin advanced engineering development, and production
modelswould not have been availablein the period requested by the Canadian Armed Forces. Moreover, the Leopard | could be supported in Europe,
whereall of Canada’s heavy armor was deployed. These purchases have remained anomalies, however, since all of Canada’s other tracked armored

vehicles and military aircraft have been purchasedfrom the United States.

23johnston, Op. Cit., footnote 16, p. 26.
24Canadian EMbassy, op. cit., footnote 20, P-6.
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Figure A-1--Canada-U.S. Defense Trade Under the
DD/DPSA Agreement, 1985-1989
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SOURCE: James Fergusson, Canadian De fence Trade and Europe:
Msthodological Concerns and Empirical Evidence, Center for
Studies in Defence Resources Management, Solicited Re-
search Report #4 (Kingston, Canada: National Defence Col-
lege, Fall 1990), Table VI,

The rationale for excluding most defense products from
the FTA was that they were already covered by the
DD/DPSA agreements and represented arelatively small
trade volume compared to most commercial sectors.
Because the DD/DPSA agreements do not have treaty
status, however, they are vulnerable to protectionist laws
and nontariff barriers imposed by each country.

A variety of protectionist U.S. laws affect Canadian
defense contractors, including U.S.-owned subsidiaries
based in Canada. These statutesinclude the recurring
amendments to the annual Defense Appropriations Act,
which are incorporated into the Defense Federal Acquisi-
tion Regulation Supplement (DFARS). For example, the
Berry Amendment prohibitsthe Department of Defense
from procuring food, clothing, fibers, and tools from
foreign sources; the Bayh Amendment restricts foreign
R&D contracting; and the Byrnes-Tollefson Amendment
rules out foreign construction of any naval vessdl. (This
law has even been applied to block the sale by a Canadian
company of small Zodiac motorboats to the U.S. Navy.)
The Small Business Act requiresthat some procurement

contracts be set aside in whole or in part for small or
disadvantaged U.S. companies, thereby precluding Cana-
dian participation. Finally, U.S. public law imposes
constraints on the cross-border flow of defense-related
information, and U.S. National Disclosure Policy speci-
fies areas of sensitive defense technology that cannot be
disclosed to foreign countries, including Canada. These
various nontariff barriers are estimated to prevent Cana-
dian firms from bidding on some $65 hillion in U.S.
defense contracts for which they would otherwise be
eligible.”

The Canadian Government also imposes restrictions on
cross-border defense trade. Tariffs are levied on U.S.
defense goods that enter Canada, either under direct sales
or government-sponsored Foreign Military Sales (FMS)
contracts. “Moreover, depending on the technology and
the importance of the product, Canada generally favors
domestic suppliers. Only when procurement from Cana
dian sources is uneconomica or impractical does the
government turn to outside sources of supply.

Another obstacle to U.S.-Canada defense industrial
cooperation has been Canada's insistence on offsets in .itﬁ
acquisition of major weapons systems, 2/ Beginning wit
the purchase of the CP-140 Aurora maritime reconnais-
sance aircraft from Lockheed in 1975, the Canadian
Government instituted a policy that foreign contractors
competing for aMajor Crown Project (worth morethan
Can$100 million) are expected to offer benefits to
Canadian industry, such as technology transfer and
production-sharing arrangements. This policy was shaped
to alarge extent by Ottawa’sdesireto use large military
procurement programsto foster industrial expansion in
the less-developed provinces, to enhance the overall
international competitiveness of Canadian industry, and
as a payback to the domestic economy for large outlays of
taxpayers money for foreign-sourced equipment.

In addition to barriers created by legislation and
industrial-benefits policy, U.S.-Canada defense trade has
been hampered by ignorance on the part of gover nment
and industry officials about the bilateral defense-
industrial relationship. Canadian Embassy officials con-
tend that they must often intervene to inform DoD
contracting officers that under the DD/DPSA agreements,
Canadian companies are to be treated differently than
other foreign firms.

Joint Industrial Preparedness Planning

A memorandum of under standing (M OU) signed in
1970 gave Canadian firms the opportunity to participate

2SInterview with Michael Slack, a defense analyst at the Centre for International and Strategic Studies, York University, Ontario, Canada.

2-~ customs regulations permit the refund Of duties only for Us. components used for the manufacture of Canadian goods that are then
reexported in new condition. Nevertheless, under the Free TradeAgreement, these tariffswill be phased out over a 10-year period ending in 1999.

27 According to such arrangements, the S¢11eT Of defense equipment Provides the purchasingcountry with subcontracts, production sharing, technology,
and other direct benefitsto the Canadian economy that help offset the cost of the contract.
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in the U.S. Industrial Preparedness Planning program

(IPPP), in which manufacturers commit themselves to
respond to a U.S. demand for surge or mobilization

production in wartime. About 86 Canadian firms are
currently considered as*“ planned producers’ for special-
ized components, assemblies, and parts. Participation in

the | PPP program guarantees Canadian firmsthe opportu-
nity to bid on any U.S. defense contract over $10,000 on

an equal footing with U.S. firms, and also limits the
percentage of the contract that can be set aside for U.S.

small business. These measures help ensure that the
participating Canadian firms could contribute effectively
to U.S. surge production in an emergency.

In 1985, President Reagan and Prime Minister Mul-
roney reaffirmed their commitment to the DD/DPSA
agreements and pledged to reduce the legidative and
administrative barriersto cross-border defensetrade. The
first tangible step in the direction of enhanced cooperation
came in March 1987, when the United States and Canada
established a joint North American Defense Industrial
Base Organization (NADIBO). This body has no direct
rolein peacetime weapons acquisition. Instead, NADIBO
is an emergency surge/mobilization planning organiza-
tion that gathersinformation, performs analyses, main-
tains a large database, and coordinates the activities of
several Federal departments and agencies with an interest
in defense industrial preparedness. There are two plenary
meetings a year: a spring planning session that brings
together industrial-base planners from the two govern-
ments, and a fall workshop to which industry representa-
tivesareinvited.

Through NADIBO, the two gover nments have focused
primarily on joint industrial preparedness planning (IPP)
asameans of identifying deficiencies and bringing about
corrective actions aimed at strengthening the North
American Defense Industrial Base. For example, an
Ammunition Task Force has discussed the ammunition
supply problem and possible joint solutions. NADIBO
also organized a joint task force on surge production of
precision-guided munitions (PGMs) to determine whether
Canadian firms could manufacture components for which
the United States was already dependent on offshore
sources of supply. Of the 284 critical items assessed in the
study, an actual or potential Canadian production capabil-
ity wasidentified for 239 (or 84 percent) of therequired
components and raw materials. A similar analysis of the
M1A1 Abramstank revealed that the necessary produc-
tion technology existed in Canada for all but one of the
129 subsystems.”

Despite such joint planning efforts, however, NADIBO's
effectiveness has been limited by its lack of executive

authority and financial resources, and the participation of
a large number of government agencies with divergent
interests. As a result, the organization has been unable to
generate the clear directives and guidelines needed to
coordinate the activities of procurement managers and
industrial-base planners. According to Col. Clement
Lavoie, head of the Canadian Directorate of Defence
Industrial Resources, joint production base analyses have
had little real impact because “ PP isnot always at the
forefront of decissonmaking in the materiel acquisition
process.’ '*

Both Canada and the United States face the challenge
of restructuring their defense industries to meet the
expected requirements of their armed forcesat signifi-
cantly lower levels of defense spending. Because Cana-
dian defense companies now export 70 percent of sales,
mainly to the United States, impending cuts in U.S.
defense spending will have a significant impact on the
Canadian defense industrial base. In addition, the eco-
nomic integration of the European Community by the end
of 1992 may displace North American defense contractors
from parts of the European market, while U.S. prime
contractorsthat do make military salesto Europe will
increasingly be required to negotiate offsets involving
subcontracts to European firms rather than Canadian
ones. As a result, Canadian defense companies can expect
to face increased economic competition from both U.S.
and European firmsin thevital U.S. defense market, as
well as growing protectionism designed to reserve more
of that market for U.S. industry.

U.S. Defense Production in Mexico

The third largest U.S. trade partner, with bilateral
commer ce wor th $52 billion in 1989, Mexico has long
been an attractive location for U.S. industry because of its
extremely low labor costs. In 1965, in an effort torelieve
unemployment near the U.S. border, the Mexican Gov-
ernment established special customs treatment and liberal
foreign-investment regulations for foreign assembly
plants operating on Mexican territory. These assembly
plants, known as maquiladoras, may be 100-percent
foreign-owned and managed. They can import into
Mexico duty-free the raw materials, machinery, parts, and
other components used in the assembly or manufacture of
products, which must then be exported back to their
country of origin or to a third country. Since U.S. customs
regulations provide for duty-free reentry into the United
States of goods assembled in another country from
components of U.S. origin, duty must be paid only on
those components not of U.S. origin and the value added
by assembly or manufacture in Mexico.

28Supply and Services Canada, The Defence Industrial Base Review 1987 (Ottawa: SuPply and Services Canada, 1987), P. 10.

29Col. Clement E. Lavoie, “ U.S/Canada Armament Cooperation and the North American Defense | ndustrial Base—A Challenge for the 1990’
(Washington DC: Industrial College of the Armed For ces, Fort McNair, 1990), p. 13.
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In 1982, amgjor devaluation of the Mexican peso with
respect to the dollar made production of labor-intensive
goods in Mexico highly attractive, resulting in a tripling
of the size of the duty-free assembly program between
1982 and 1988. Today, some 1,795 maquiladoras annu-
ally generate more than $12 hillion in products and over
$2 billion of value-added income for Mexico. The
majority are foreign-owned, primarily by U.S. companies
but also by firms from Japan, Sweden, France, Canada,
Taiwan, Hong Kong, and Korea.”

Several U.S. defense contractors have established
maquiladoras in the border area for the production of
wiring harnesses and PC boards for missiles, radars,
aircraft, and telecommunications equipment, including
Emerson Space, GE Aerospace, Stuart-Warner, General
Dynamics, TRW, and Westinghouse. Some more diversi-
fied defense contractors, such as Rockwell International,
use Mexican assembly plants for commercia rather than
defense business. Rockwell’s four plants produce control-
lers for machine tools and data modems for fax ma-
chines.” $till, the plants owned by U.S. prime contractors
may only be the tip of the iceberg. Numerous second-and
third-tier suppliers of defense components may also

operate maquiladoras, although such dual-use production
is difficult to track

The governments of the United States and Mexico are
currently negotiating a free trade agreement that would
eliminate restrictions on the flow of goods, services, and
investment between the two countries. A North American
free-trade zone encompassing the United States, Canada,
and Mexico would constitute the world’s largest market,
with annual production totaling more than $6 trillion and
almost 370 million consumers. U.S. objectives in the
negotiationswith Mexico include areduction of tariffsto
zero over a period of years, the eimination of most
nontariff barrierson goods and services, an open invest-
ment climate, and full protection of intellectual property
rights.* The proposed agreement has become highly
controversial in Congress. advocates contend that it
would stimulate economic growth and increase net
employment on both sides of the border, thereby promot-
ing political stability in Mexico; opponents counter that
it could cause severe job losses in the United States,
accelerate the decline of ailing U.S. manufacturing
industries, and lead to severe industrial pollution along
the U.S.-Mexican border.

If negotiated, a free trade agreement with Mexico
would accelerate the current integration of the U.S. and
Mexican industrial bases.”Both the U.S. and Canadian
governments are concerned, however, that a U. S.-

Mexican freetrade agreement might enable third coun-
tries to use Mexico as a staging area for a new surge of
exports to North America, performing minimal assembly
work in Mexico in order to gain duty-free access to U.S.
and Canadian markets. In order to rule out this possihility,
the United States plans to negotiate strict rules of origin
that will reserve preferential market access to the signa-
tory countries. Furthermore, whether or not defense trade
is explicitly included in a U.S.-Mexico free trade agree-
ment, dua-use components and subsystems assembled in
Mexico could be exported to the United States or Canada
and then, under the provisions of the U.S.-Canadian
DD/DPSA agreements, transshipped duty-free across the
U.S.-Canada border. It may therefore be necessary to
amend the DD/DPSA to cover such contingencies.

Policy Considerations

An i nportant issue facing Congress is whether to
promote the further integration of the U.S. and Canadian
defense industries and the emerging Mexican defense
industrial base. Such integration involves tradeoffs be-
tween the overall U.S. national interest in efficient
weapons procurement and industrial mobilization capac-
ity and the interests of local communities in the United
States that are economically dependent on defense
production. The issue of NADIB integration is also part
of the larger debate over whether the Nation should place
greater reliance on U.S. domestic firms or on defense-
industrial interdependence with allies.

Canadais unique among U.S. dliesin that it is both a
leading purchaser of magjor U.S. weapon systems and a
key supplier of subsystems, components, and materials to
the U.S. defense industry. Although the Canadian defense
industrial base is small, it can supply DoD and U.S. prime
contractors with some products of higher quality and
lower price than competing U.S. firms. Moreover, since
Canada relies extensively on U.S. weapon systems, there
is a large overlap in requirements between the two
countries. At the same time, there is little direct competi-
tion for export saes, which complicates cooperation with
the mgjor European alies. Further, the existence of a
second, technologically sophisticated defense industry on
the North American continent gives the United States a
valuable source of surge and mohilization capacity in
crisis or war.

The objective of greater NADIB integration would be
to rationalize defense production within the North Ameri-
can continent by enabling both countries to specidize in
the areas where they are most proficient. Congress could
help achieve this goa by removing some or al of the

30Committee O the Promotion of Investment in Mexico, An Overview Of the Maquiladora Industry in Mexico (mimeo), January 1990, p. 3.

3ITelephone interview with Ray Garcia, Rockwell hlit-tied.

32y.S. Department of State, Bureau of Public Affairs, ‘*US-Mexico Free Trade Agreement,”” gist, December 1990.
338ee Clark W. Reynolds, “|ntegrating the U.S. and Mexican Economies, Business Mexico, vol. 7, No. 4, December 1990, pp. 11-15,69.
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existing legidative and policy barriers to free trade in
defense and dual-use products between the two countries
and by appropriating funds for the codevel opment and
coproduction of defense equipment by U.S. and Canadian
firms. The repea of U.S. protectionist legidation might be
made conditional on Ottawa’s willingness to drop its
offset requirements.

Such congressional action would need to be supple-
mented with additional measures by the executive branch.
For example, the U.S. and Canadian defense departments
might seek improved coordination in defense R&D policy
and a more liberal policy on cross-border transfers of
technology so that the research of both countries could be
utilized more efficiently. Joint U.S.-Canadian industrial
preparedness planning might also be expanded.

Greater NADIB integration would offer political,
economic, and military/strategic benefits for the United
States and Canada. First, both countries could benefit
from the exchange of technological know-how in areas of
complementary advantage. Second, because of geograph-
ical proximity and the high degree of commonality in the
critical defense items employed by the U.S. and Canadian
armed forces, security of wartime supply for both
countries could be enhanced. Third, gaining access to
some of the Canadian defense products now excluded
from the U.S. market by protectionist legislation could
enable DoD to obtain items of superior quality or reduced
cost.

Greater NADIB integration would entail some draw-
backs, however. First, at atime of shrinking defense
budgets, awarding defense contracts to companies across
the border would be politically difficult for either
government if domestic firms are hurt. Second, there are
clear politica limits to integration. Canada and the United
States are both sovereign nations with their own interests,
foreign policies, and public laws, which would have to be
respected in any bilateral arrangements.

Opponents of greater NADIB integration argue that
Congress should seek to minimize the adver se effects on
the U.S. economy of defense-spending cuts by adopting
a “Buy American” policy that would close the U.S.
defense market to Canadian firms. Such protectionist
measures would enable U.S. companies to preserve a
larger share of a shrinking defense market, ensuring that
taxpayer money allocated to defenseisreinvested in the
U.S. economy and American jobs. Nevertheless, a unilat-
eral cutback in defense industrial cooperation with
Canada would have a negative effect on overall U. S.-
Canada relations. Conceivably, it could provokeretalia-
tory actions by the Canadian Parliament, such asthe
refusal to purchase major U.S. weapons systemsin the
future or even calls for the repeal of the Free Trade
Agreement.

Increased defense-industrial integration with Mexico
would also have benefits and costs. On the plus side,
relocation of labor-intensive manufacturing and assembly
operations to Mexico could enable U.S. defense contrac-
tors to lower their labor input expenses and thereby reduce
overall procurement costs to DoD. On the minus side,
some U.S. manufacturers (particularly a the subtier level)
will have difficulty competing and may thus be forced out
of the defense business. Further, greater reliance on
Mexican assemblers might entail some risk to security of
wartime supply.

As a practical matter, however, the shift of some
defense manufacturing and assembly work to plants based
in Mexico would probably have little adver se effect on the
ability of the U.S. defenseindustry to mobilizein acrisis.
Because of stringent military specifications and restric-
tions on classified work manufacturing and assembly in
Mexico is likely to remain limited to labor-intensive
production of noncritical dual-use items, such as sub-
assemblies and subcomponents.



Appendix B

Industrial Base M odels and Databases

Introduction

Access to accurate and timely information and analysis
on the defense technology and industrial base (DTIB) will
be essential to manage the transition to a downsized yet
efficient base. Although the various Services and defense
agencies have constructed databases and models aimed at
fulfilling their specific missions, these efforts have been
uncoordinated. As a result, it is difficult to obtain a broad
overview of the national defense-industrial capabilities
and requirements in particular sectors (e.g., electronics).
Moreover, while the qudity of available data may be good
at lower levels, the data are not presented in a form or at
alevel of aggregation useful to national decisionmakers.

In addressing this problem, it will first be necessary to
decide what types of information and models are needed
for national DTIB policymaking and how much the
Nation is willing to pay for this analytical capability.
Since the majority of analysts working on this problem
agree that it would be costly and time-consuming to
collect and enter large amounts of information into a
single integrated DTIB database, it would be preferable to
find ways of coordinating the existing databases and to
make better use of current industrial base models than to
develop any major new capabilities. While networking
among databases is now technically possible, such an
approach would require major procedural changes.

This appendix reviews the major DTIB models and
databases for defense manufacturing data, outlines some
steps for improving overall database and modeling
capabilities, and considers future approaches for provid-
ing key decisionmakers with accurate and timely industrial-
base information. Many of these issues were examined in
detail at a North American Defense Industrial Base
Organization (NADIBO) Industrial Base Data Work-
shop. To gain further insights into the issue of defense
industrial database and model needs and current capabili-
ties, OTA sponsored al-day workshop on DTIB informa-
tion reguirements and capabilities. Participating in the
OTA workshop were analysts involved in model develop-
ment, senior officials from the Department of Defense
(DaD), the Department of Commerce, and the Federal
Emergency Management Agency (FEMA), and congres-
siond staff members.®

Current Models and Databases

Individual military organizations and commands have
developed a number of computer models and databases to
support DTIB decisionmaking and to keep track of
vendorsinvolved in the acquisition of particular systems
(see table B-1). Some of the recent models, including the
Joint Chiefs of Staff’s Joint Industrial Mobilization
Planning Process (JIMPP), FEMA’s Resolution of Capac-
ity Shortfalls (ROCS), and the Office of the Secretary of
Defense’s Defense Industrial Network (DINET), incorpo-
rate a hierarchy of submodels of industrial sectors and
subsectors, along with databases, making it possibleto
assess the ability of selected industrial sectorsto meet the
military demands for a specific crisis or wartime scenario.
Collecting and updating the data needed to keep these
systems current isdifficult and costly, and in many cases
has not been adequately supported.

The JIMPP model developed for the Joint Chiefs of
Staff has been constructed to deal with DTIB issues both
at the level of industrial sectors and individual firms. It is
the most ambitious and sophisticated of all of the models
shown in table B-1 in its ability to deal with the defense
industrial requirements of a given scenario. JIMPP has
been used to support DoD mobilization exercises and
analysis of the national stockpile. Itsprincipal drawback
is the lack of accurate data on the ability of specific
industriesto produce goods during an emergency. The
ROCS model is currently being expanded and made more
flexible. This upgrade will make the output of ROCS
mor e compar able to those of JIMPP and allow closer
coordination between FEMA and the Joint Chiefs of Staff
on industrial mobilization matters.

DINET differs from the others shown in table B-1 in
that it is not a model and embodies no analysis or
simulation. Instead it is a collection of numerous data-
bases on suppliersand procurement activitiesand can be
queried to extract information about a wide range of
topics concerning the base. DINET has recently been
revamped to provide a more complete picture of the
current DTIB. It is now structured to answer questions
related to: acquisitions, mergers, and takeovers; depend-
encies on single and foreign sources,; the effects of
government policies on the industrial base; surge and
mobilization in crisisand war; U.S. ability to respond to
and recover from natural disasters; and critical defense-

1North American Defense Industrial Base Organization, Strengthening Defense Manufacturing Data: Proceedings of Industrial Base Data Technical

Workshop (Dayton, OH, Apr. 18-20, 1990).
2Workshop participants are listed at the front of thisreport.

3FEMA also has a new industrial base model called the Integrated Civilian Industrial Mobilization Planning Process ICIMPP), but that model was

not evaluated during the OTA workshop.
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Table B-l—Models and Databases Currently in Use for Evaluating the DTIB

Model
Acronym Full name of model Type Proponent/User Developer
DID Defense Industrial Demand Model macro Department of Commerce, Office of in-house
Policy Analyses
DINET Defense Industrial Network set of databases  Office of the Undersecretary of Systems
Defense (Acquisition), Office of Research and
Industrial Base Assessment (DoD) Analyses Corp.
and in-house
EDIO Energy Disaggregate Input/Output macro Department of Commerce, Office of in-house
Model Policy Analyses
IMAP Industrial Mobilization Analytical macro, multiple Army Material Command, Industrial General
Process Engineering Activity Research Corp.
JIMPP Joint Industrial Mobilization Planning  macro/micro, Joint Chiefs of Staff-J4 Institute for
Process multiple Defense
Analyses
MAX DSS Maximum Army Expansion Decision micro, multiple Army Material Command, Industrial in-house
Support System Engineering Activity
NAVEASY Navy Economic Analysis System macro/micro NavSea Shipbuilding Support Office in-house
NIIS National Infrastructure Information general, multiple  Federal Emergency Management in-house
System Agency
ROCS Resolution of Capacity Shortfalls macro Federal Emergency Management in-house
Agency
STIM Systems Dynamic Model For Testing macro/micro, Army Material Command, Industrial General
Industrial Mobilization general Engineering Activity Research Corp.
TASCFORM- Technique to Assess Comparative micro/macro Office of the Secretary of Defense, The Analytic
MOBE Force Mobilization Program Analyses and Evaluation, Sciences Corp.
and Office of the Undersecretary of
Defense (Acquisition)
TASCMAIN Technique for Assessing the macro, multiple Office of the Secretary of Defense The Analytic

Capability to Mobilize American
Industry

Sciences Corp.

SOURCE: OTA Defense Industrial Base Database Workshop, 1990.

related technologies. Nevertheless, DINET is not cur-
rently capable of providing a comprehensive view of the
manufacturing subtiers or the ability of the base to
respond to emergency requirements.

Problems With Current Models
and Databases

Officials attending the OTA workshop expressed
dissatisfaction with available models, data, and collection
plans. Some specific problems wer e noted:

« Most of the current models are not linked to one
another, limiting their usefulness beyond those
specific problemsfor which they were designed.

« All DTIB models are short of data because data
collection efforts are generally underfunded and are
not standardized.

- There are major differences in the methodology and
rigor with which industrial preparedness data are
collected and validated. Each Service and model
developer independently collects and evaluates its
own data according to its own procedures, including

questionnaires, interviews, solicitations, and other
methods.

From a technical standpoint, there is no reason why the
models and databases cannot be linked and the data
standardized. But in order for such integration to occur,
the organizations that possess the models and data would
have to cooperate. Currently, most of these organizations
see few incentives to do so. As issues become more global
and cross departmental boundaries, however, cooperation
becomes more essential.

Solving the Problems

At the OTA workshop, participants made the following
observations and recommendations.

Senior decisionmakers need to specify what types of
DTIB information they need. The types of information
required by officials varies depending on their level and
responsibilities. For example, in a crisisthe Secretary of
Defense would be interested in the overall ability of the
DTIB to respond and support overall U.S. military
objectives. This broad question would then be broken
down into specific questions about the production of U.S.
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weapon systems, critical components, and the extent and
projected duration of the crisis. Program managers and
contractors also require an indication of the priority of
weapon systems for surge and mobilization in the
particular contingency.

Because DTIB information requirements can be large,
thereis a need to develop priorities on what types of data
are essential to gather and maintain. Several methods for
identifying weapon system development and procure-
ment priorities have been established within DoD. For
example, the Commander s-in-Chief’ s Critical Items List
(CINC-CIL) identifies those weapon systems that the
CINCs determine are essential for achieving their wartime
missions. The Master Urgency List (MUL) prepared by
the Office of the Secretary of Defense (OSD), setsoverall
prioritiesfor procurement. The Weapon Systems Essen-
tiality Codeis used by the Defense L ogistics Agency to
ensure maximum supply support for high priority weap-
onsin thefield. Finally, the Key Asset Protection Plan
(KAPP), maintained by U.S. Forces Command, contains
the names and addresses of contractor facilitiesthat the
Services and Defense Agencies view as essential for
defense production and thus should be protected by U.S.
military forces against sabotage. These various indicators
of priority are by no means exhaustive, nor may they be
the best for industrial base plannersto usein developing
data collection plans. OSD, in conjunction with the
CINCs and the other defense agencies, should therefore
perform a thorough analysis of these various systems to
determinetheir relevance for defenseindustrial respon-
sivenessin a crisis, as well as peacetime development of
weapon systems and other DTIB requirements.

To date, a high-level commitment to obtaining data on
the DTIB hasbeen lacking. A good exampleisthat the
most recent input/output table of the U.S. economy
published by the Census Bureau describes the economy
as it existed in 1977, making it of historical interest but of
little practical valueto DTIB planners. Moreover, while
the Census Bureau collects extensive cor por ate data that
could be used to answer many DTIB questions, under
Title 14 of the U.S. Code requiring the protection of
proprietary data, the Census Bureau is prohibited from
making thisinformation availableto other U.S. Govern-
ment agencies for analytical purposes. Solutions to the
problem of obsolete data include: more funding for data
gathering, greater reliance on the Commer ce Department
to provide analytical support, and a proprietary informa-
tion security system.

Current DTIB databases and models concentrate on
prime contractors for weapon systems and major subcon-
tractors. Monitoring the health of subtier suppliersis
difficult and has been neglected in current databases.

Since many of these firms provide important spec ialized
technology, however, keeping track of selected capabili-
ties is important. Several participants in the OTA
workshop argued that it would be too costly to establish
and maintain a complete database on subtier suppliers of
parts and subsystems, and that such data should be
gathered only for critical items. This observation again
points to the importance of developing priorities for data
collection.

Participants in the OTA workshop concluded that DoD
organizations and Canada (as part of the North American
Defense Industrial Base) should collectively adopt a
standard weapon system coding scheme to support
analyses, acquisition decisions, and industrial prepared-
ness planning. Most current data have been collected
without the use of any standard definitions or formats,
making it difficult to know the mcaning of a given data
element and virtually impossible to cross-reference infor-
mation in different databases. The result is a “Tower of
Babel” of databases that cannot communicate with one
another. The lack of a common identification scheme also
limits DoD’s ahility to assess the capahilities of subtier
suppliers. If the Joint Chiefs of Staff employed a coding
scheme to identify equipment for the CINCs' Critical
Items List, it would significantly improve the information
available for DTIB assessments.

Mechanisms must also be created for improved coordi-
nation among databases. Much of the DTIB information
required by decisionmakers is already contained in a
variety of databases developed and maintained by the
individual Services, the Defense Logistics Agency, the
Office of the Secretary of Defense, and the Joint Chiefs of
Staff. Technology currently exists for networking date-
bases installed indifferent types of computers. Since each
database has a “dictionary” describing the data it
contains, it should be possible to interlink these dictionar-
ies to permit cross-referencing among databases. Thus,
instead of creating a new centralized database at enormous
cost, data from existing dispersed databases could be
exchanged in a coordinated fashion.

Summary

Achieving either of the DTIB objectives of responding
to crisis or producing affordable weapons in peacetime
requires information and analytical modeling support.
OTA workshop participants indicated that models and
databases exist at various levels to support many of DoD’s
information requirements. Thereisa need for high-level
officials to determine what types of DTIB data are
essential for decisionmaking and to support data collec-
tion and maintenance. Any new effort should make use of
existing models and databases rather than starting over.
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