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CHAPTER TWO

Defence Procurement and Industry
Development: Some Lessons from
Australia

Stefan Markowski and Peter Hall

INTRODUCTION

Australia is a small open economy trading extensively in world goods
and factor markets. Its size gives it little bargaining power in such mar-
kets, so for more than two decades, Australian governments have pro-
gressively dismantled tariff barriers and other impediments to trade.
Traditionally, Australia has imported a significant proportion of its de-
fence equipment, as well as defence-related intellectual property in the
form of design and technical specifications. The purpose of defence pro-
curement is, in principle, to provide the Australian Defence Force (ADF)
with the weapons systems it needs, when required and at best value for
the money. In practice, however, like most industrialized countries, Aus-
tralia has also used defence procurement to foster industry development
for national security objectives and to support broader economic goals
such as innovation, technology diffusion, and new job creation.

Industry development objectives related to national security flow from
Australia’s policy of “self-reliance,” which requires the ADF to defend
the country without asking the country’s allies for immediate military
support. When the policy of self-reliance was first articulated 20 years
ago, the domestic defence industry was seen as the fourth arm of De-
fence, that is, strategically essential for insurance reasons, to underpin
the nation’s security and provide it with a significant degree of autonomy.
It was viewed as a producer of capital equipment (e.g., warships), spare
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parts and consumables and the maintainer and repairer (especially battle-
damage repairer) of most ADF weapons systems.

Since the Cold War and, in particular, since 9/11 (11 September 2001),
the United States has drawn on its unique superpower status to adopt a
much more interventionist policy. Australia, as a close ally, has aligned
its defence policy with that of the US to include not only the core defence
of the Australian continent and its maritime belt, but also participation in
US-led coalition operations around the globe. Given this close relation-
ship with the US, there is much less strategically-driven demand for do-
mestic industry support as there is much less need for industrial self-reliance
for reasons of national sovereignty.

The Australian Armed Forces spend over A$8 billion (US$5.7 bil-
lion at November 2003 exchange rates) annually on industrial goods and
services (ASPI 2003a). Thus, irrespective of fourth arm national-security
considerations, defence procurement as a major element in overall gov-
ernment procurement has the potential to play a key role in supporting
overall industry development. This means there are associated broader
economic implications when the Armed Forces seek domestic industry
support for materiel supply.

Policy decisions in Australia must also take into account develop-
ments in global defence industry and technology. US industry dominates
the world scene with its massive defence, and research and development
(R&D) spending combined with a strong preference for self-sufficiency
and protectionism in defence industry (Latham 2003). American defence
firms increasingly dominate global defence markets; for example, the
development of the Joint Strike Fighter.1  While European industry could,
in principle, pose a competitive challenge, Europe’s defence market and
R&D spending remain fragmented (James 2002). For Australia, this means
increased dependence on US-made weapons systems and less opportu-
nity for shopping around to make suppliers compete harder for the Aus-
tralian defence dollar.

The growing international mobility of production inputs such as
human, physical, and financial capital, offers more opportunities, but also
creates problems for policymakers striving to develop a domestic defence
industry. Complex new industrial facilities may be built relatively quickly
by attracting foreign expertise and direct foreign investment, as demon-
strated by the formation of the Australian Submarine Corporation (ASC)
and the relatively short lead-time between the initial decision to build
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submarines in Australia to the launching of the first Collins Class boat.
However, the troubled existence of the ASC has also demonstrated
that:

• the formation of new industry capability in a modern industrial
economy is a much more complex operation than was first antici-
pated. This is because critical inputs (e.g., deep product and process
design expertise) cannot be easily imported and in many cases
can only be acquired in situ through learning by doing; that is, as
know-how or tacit technological knowledge gained through experi-
ence; and

• the sustainment of such industry capabilities is difficult since, as the
project nears completion, the challenge of the work declines, espe-
cially if there is no imminent prospect of follow-up work. There is
then the likelihood of a rapid haemorrhage of human talent as the
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governments may shape the development of defence-related indus-
try capabilities.

• Next, we use the framework developed in the previous section to
comment on Australia’s many experiments with industry-involve-
ment policies. Many other small, industrialized countries have faced
the challenges of industry involvement in recent decades. Lessons
are also drawn from the Australian experience.

• The conclusions follow.

RECENT HISTORY OF AUSTRALIAN DEFENCE
INDUSTRY POLICY

Offsets-based Programs
The Australian Industry Participation Program (AIPP) was estab-

lished in 1970, mainly as an offsets-based program. It aimed to provide
work for and employment in Australian industry and develop new, de-
fence-related industry capabilities by encouraging technology transfers
from overseas contractors to domestic firms. Its implementation relied
on the “best endeavours” of foreign contractors to identify opportunities
for offsetting activities and in discharging offset obligations.

Following a major review in 1986, the Australian Industry Involve-
ment (AII) program replaced the AIPP. AII placed obligations on foreign
prime contractors to help establish sustainable, defence-related industry
capabilities in Australia. Local content and offsets requirements involved
direct technology transfers, training, R&D, and increased local involve-
ment in design and development. Civil sectors of the national economy
were to benefit through the subsequent diffusion of technological know-
how and best industrial practice. The 1988 Australian Defence Offsets
Program (ADOP) sought to sharpen the distinction between different forms
of local content and offsets. Australian production was defined as direct,
internationally competitive participation (with no cost premiums) by
Australian industry in a defence equipment contract, and designated work
was a further local content component — involving a cost premium. De-
fence offsets were additional to both types of local content requirements.
The ADOP targeted new capabilities in defence industries to enhance
Australia’s ability to maintain and adapt military equipment, produce
munitions and spare parts, and acquire technologies needed for the longer-
terms needs of the Australian Defence Force (ADF) (Hall and Markowski
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as demonstrated by exports from Australia (ibid.). In our view, local con-
tent requirements are implicit in the Bishop Rules and, though offsets
are not mentioned explicitly, the “demonstrated independence of ac-
tion from overseas parents” of Australian subsidiaries “through ex-
ports” could be interpreted as a requirement for buybacks or countertrade
(Markowski and Hall 2004). The 
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and acquire many important technologies from overseas” (ibid., 98). Spe-
cifically targeted industry capabilities include combat system software
and support, data management and signal processing, C3I systems, sys-
tem integration and repair, maintenance and upgrades of major weapons
and platforms (ibid., 99-100). To develop/maintain these capabilities, the
government seeks to:

• “capitalise on the potential of Australian industry to offer (techno-
logically innovative) solutions by continuing to initiate and pursue
high-technology projects,” although “important parts of our tech-
nology development effort will remain based on existing designs, as
were the ANZAC and Minehunter Coastal ships”; and

• “make greater use of (overseas) off-the-shelf purchases, especially
where the additional capability from Australian-specific modifica-
tions does not justify the increased cost and risk. However, total re-
liance on the off-the-shelf purchases is neither achievable nor
desirable” (ibid., 100).

The White Paper also notes that “Defence industry will not flourish
within the Australian defence market alone, with its finite and uneven
level of demand. Rather, sales to Defence should be the basis for captur-
ing broader markets.” Thus, “in short, Australian defence industry needs
to be competitive on an international basis” (our italics) (ibid., 101). To
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systems, 68 percent for electronic systems, 44 percent for land systems,
and 70 percent for maritime systems (ANAO 2003, 69, Table 3).

JSF Collaborative Procurement
New challenges for the AII program are now being posed by the

most recent acquisition plans. These involve technologically advanced
weapons systems (e.g., replacements for F-111 and F/A-18 aircraft, new
air warfare destroyers, new combat systems for the Collins class subma-
rines) identified in the (rolling) Defence Capability Plan, which evolved
from the 2000 White Paper and contains long-term projections of new
equipment acquisitions. Technological change, especially that associated
with the “digital revolution” and “network-enabled” battlespace technolo-
gies, has increased uncertainty. The new acquisitions are likely to involve
a leap into US-dominated product technologies and may thus trigger a
major restructuring of local defence-related industries (Markowski and
Hall 2004). This is already evident from Australia’s involvement, as a
Level III (informed) Partner, in the Joint Strike Fighter (JSF) program,
which is increasingly viewed as a template for many future Australian
acquisitions. As we note elsewhere:

In principle, traditional offsets and workshare arrangements are specifi-
cally excluded from the JSF program: all sub-contractors are expected to
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acquisitions through specialization and long-term supply arrangements.
It is not well suited to achieving industry development objectives and
lower-tier contractors are most likely to be engaged on a come-as-you-
are basis. Nevertheless, government facilitation will be helpful, at least
to inform smaller firms about opportunities for participating in the project
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and consumables. Figure 1 depicts a stylized model of that part of the
Defence value-adding chain that deals with the acquisition of equipment,
consumables, and equipment-related services. Its purpose is to highlight
choices that are available to governments determining the volume and
scope of national security production. The figure suggests a significant
number of interesting features in the defence value chain.

Much public debate about the influence of defence procurement on
local industry implicitly begs the prior question of whether and when it
makes sense to buy in-country in the first place. In Figure 1, arrows pointing
from left to right indicate the flow of goods and services through the
defence value-adding, or supply, chain. The final products of national
security maintenance, war-making and peace-keeping, may be imported
directly from allies or created on the basis of goods and services gener-
ated in-country or themselves imported. But this is merely a statement
outlining the set of logical possibilities. It says nothing about what deter-
mines the magnitude of direct imports of security from allies as opposed
to domestic provision. Neither does it say anything about why the ratio of
domestically produced, NBID-sourced goods to imports from global
defence industry is high or low or changing. Yet, clearly, the scope for
procurement to influence domestic industry development is influenced
by: (i) the extent of dependence on allies, rather than the national de-
fence organization; (ii) the level of national defence procurement de-
mand from local industry; and (iii) the propensity to source defence
inputs overseas.
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whatever investment, employment, innovation and trade then occur as a
result may be viewed as industry development under conditions of com-
petitive supply, but not activity that government has had deliberately de-
cided to prompt and promote.

If these outcomes differ from what is regarded as desirable by other
arms of government or what is politically marketable, there are likely to
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much to import from the allies it must then decide what industry capabil-
ity is needed in-country by way of support, such as, for defence strategic
reasons.

Another important dimension of the defence supply chain concerns
the extent of vertical integration between the arms supplier/producer and
the arms buyer/user. In western democracies, government agencies such
as the NDO make most final defence products but buy most of their in-
puts, in particular weapons systems and consumables. The government
must determine, however, whether military personnel are to be largely
conscripted or hired through labour markets, and whether intermediate
inputs such as military equipment and consumables are to be produced
in-house, by public servants in government-owned facilities, or purchased
from external suppliers. Further, publicly owned industrial entities can
be corporatized into quasi-independent cost centres selling their outputs
to Defence. In Figure 1, The NDIB is separate from the NDO and it is
assumed that the latter buys goods and services from the former.8

The Production of National Security
The NDO produces defence outputs, such as combat force projec-

tion or peacekeeping operations, and uses inputs such as human resources,
capital equipment, and consumables to achieve its national security ob-
jectives subject to resource constraints imposed by the government. The
use of inputs other than equipment and consumables (defence materiel)
is not shown in the figure. Some defence outputs may be exported in the
form of Defence’s contribution to coalition/alliance-based military op-
erations, UN peacekeeping and -enforcement operations, and so on (e.g.,
Australia’s contribution to the UN-led peacekeeping and -enforcement
operations in East Timor and participation in the US-led intervention in
Iraq). Similarly, a country need not produce all the national security it
requires: some of it may be “imported” directly through international
alliances (e.g., Australia’s alliance with the US).

While there are export markets for some defence services, for exam-
ple, a country may get paid for its contribution to peacekeeping opera-
tions (and some developing countries export mercenary services), alliances
such as that between Australia and the US involve non-market exchange,
where promises of mutual assistance are bartered on an equality of sacri-
fice basis.9  Thus, alliances determine how much local capability is re-
quired and also, for interoperability reasons, what sort of capability. A
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key national security decision is to determine how much defence is to be
produced in-country and how much imported from allies.

Economists normally describe the sort of transformation of inputs
into outputs that occurs within the NDO box in terms of the production
function (Hildebrandt 1999). However, the defence-production function
is quite different from conventional economic models of input-output trans-
formation. This is for two reasons. First, only a very narrow range of
observable defence outputs is actually produced in peacetime (e.g., func-
tions of state, border surveillance, and deterrence). Most defence outputs
are not observable; they are contingent on the occurrence of particular
military emergencies, which vary from low-level threats to global war.
That is, they are not produced until certain military contingencies occur.
(To simplify, we distinguish between two extremes: peacetime, when a
bare minimum of defence output is actually produced, and wartime when
all output potential is fully utilized.) Second, defence outputs are diffi-
cult to measure even in wartime. Deterrence in peacetime is hard to iden-
tify and hence measure; but even combat-related outputs are hard to evaluate
with confidence.

It is the government’s responsibility to determine the range of out-
puts that the NDO should have the capability to produce under different
threat scenarios and to provide it with sufficient financial resources and
institutional support to allow it to form these capabilities, that is, to ac-
quire human and physical assets and the associated warfighting know-
how that could be deployed in response to threats to national sovereignty
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scale to that of Canada (US$7.5 billion) and Spain (US$7.1 billion), but
the proportion of its defence budget spent on procurement is higher (Canada
13 percent and Spain 14 percent).

Defence Outputs
Since the production of defence outputs, shown as the “Final Prod-

ucts” box in Figure 1, is contingent on actual threats to national security,
most of these outputs are not observable and measurable in peacetime.
Defence outputs also involve a high degree of “publicness,” with deter-
rence (ability to deter threats to national security) and military intelli-
gence as two real-life examples of a pure public good.10  Due to their
publicness, these outputs are not sold in the market. Thus, even when
defence outputs are observed and measured, their contribution to national
wealth cannot be valued directly by reference to market prices.11  There
are no price signals from the general public as final customer to indicate
their preferences for one type of defence capability over another; such
choices are made on their behalf by the government. However, in Aus-
tralia, the release of the last Defence White Paper (Australia. DoD 2000a)
was preceded by extensive public consultations and a marketing exercise
to sell the government’s defence policy to the general public.

Despite these measurement and valuation difficulties, the Australian
government buys outputs from Defence to achieve desired national secu-
rity outcomes. A budgetary framework of outcomes and outputs was in-
troduced in Australia in 1999 and applies to all government agencies (ASPI
2003a). The purpose of this quasi-transactional framework is to provide
a basis for setting targets for agencies and measuring their performance
and it reflects the general philosophy of engendering responsibility for
resource allocation in public agencies. The government acts as an agent
for the public at large in commissioning deliverables (outputs) from agency
providers and paying prices for them. Agencies, such as Defence, are to
be assessed in terms of “what they do” (output volume and structure) and
“what they achieve” (outcomes).12  However, there is little indication of
what is to be achieved under outcomes other than to contribute to “the
defence of Australia and its interests” (ASPI 2003b, 42). Also, output is a
misnomer as it refers to broadly defined capability elements, for example,
the “capability for major surface combatant operations” (ibid., 6, Table
1.2.1.).13  Similarly, output prices reflect the cost of formation and
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sustainment of these capability elements rather than the value of poten-
tial deliverables to the taxpayer.

The output-outcome budgetary framework deals with the short-term
provision and sustainment of capability, essentially with capabilities in
being and human elements of new capability formation, that is, recruit-
ment and training of defence personnel. Its key purpose is “to provide a
basis for setting targets and measuring performance” (ibid., 7). The ac-
quisition of new equipment, upgrades, facilities and non-military capital
items comes under the capital budget.14  However, substantial cash can be
diverted to the capital budget from “within the price of outputs” (ASPI
2003b, 47).15  In addition, the government provides an annual injection of
equity (a de facto balancing item to achieve the target level of capital
spending) and revenues from asset disposals may also be channelled to
the capital budget. Under this resource-management framework, equip-
ment (broadly defined) as an element of capability is acquired separately
from other capability elements (e.g., human resources, logistic support,
complementary capabilities). This fragmentation of new capability for-
mation is one of the key problems undermining the efficient working of
the procurement system (see below).

Defence Output Capability
In peacetime, given the contingent nature of most defence outputs,

Defence is primarily engaged in the formation of capability to deter and
counter threats. The peacetime production capability of the NDO is only
partly utilized as it is also tasked with the development of surge capabil-
ity to increase its operational tempo (production rate) when certain con-
tingencies materialize. In the transactional relationship between the
government and Defence, output and capability outcomes provide a highly
aggregate description of Defence capabilities. “In effect, the White Paper
created a 
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supposed to oversee the whole area of capability formation and man-
agement. However, there is no single point of accountability “to pro-
vide better integration of the capability definition and assessment
process and to ensure that it maintains a joint warfare focus” (ibid.,
iv), and “the involvement of a number of committees in the manage-
ment of the capability definition and assessment process has served to
further diffuse the accountability and authority for capability deci-
sions” (ibid., 10).

Not surprisingly, the 2003 government review tasked to examine the
mechanics of defence procurement observed that most problems origi-
nate in Defence upstream of DMO:

Our review has led to the conclusion that poor project definition, analysis
and planning, before tenders have been sought from industry, are one of
the causes that contribute to failures, such as cost over-runs, schedule de-
lays, and reduced capability of the delivered platforms and systems. The
principal reason is that the current process of capability definition and as-
sessment has generally lacked rigour and discipline. Often there has been
an inadequate understanding of technology risks and whole-of-life costs
and too great a focus on presenting specific platform solutions to govern-
ment in advance of a more complete understanding of a joint approach to
overcoming the identified capability gap. In short, the process has not given
government a reasoned and fully investigated set of options on which to
make informed investment decisions (ibid., 9-10).

Major capability enhancements must be endorsed by the government,
either by the Cabinet (large projects) or the Defence Minister. This pro-
cess involves a two-pass system of government approvals. At the first
pass, the government should be presented with functional options to meet
an identified capability gap, including the indicative schedule and life-
cycle cost. The outcome of this stage is government approval for Defence
to proceed to more detailed evaluation of options, including technologi-
cal solutions. At the second pass, detailed options are evaluated and the
government gives (or declines to give) its approval for Defence to pro-
ceed to tender for the agreed solution. The (annually updated) Defence
Capability Plan provides a list of government-approved capability
enhancements.16
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Weapons Systems
In this paper, we are particularly interested in one type of input into

national security production — the weapons systems. We define a weap-
ons system as:

a composite of equipment employed as an entity to accomplish a military
mission (such as destroying enemy installations, identifying hostile air-
craft, protecting advancing infantry or surveilling territory). Each weap-
ons system provides a range of capabilities, which are of military value in
and of themselves and in their interaction with other systems and resources ...
considered as a product, weapons systems are distinguished (our italics)
by the substantial technical difficulties that are involved in their concep-
tion, development and production. These difficulties reflect partly the sheer
technical complexity of the systems and partly the very long periods of
time involved in their planning and use cycle (Ergas 2003, 2-3).

The latter part of the statement needs to be qualified, though. First,
technological complexity and associated design and production problems
are a distinguishing characteristic of only those weapons systems that are
very large and/or developed at the cutting edge of technological capabil-
ity (e.g., B2 bombers, nuclear aircraft carriers and submarines, network-
enabled battlefield management systems). The global defence industry
produces a wide range of weapons systems from simple rifles to the most
complex warfare equipment used in missile defence or in space warfare.
The most complex weapons systems may indeed be distinguished from
less complex products by the technical difficulties involved in their de-
sign, development, production, and deployment. They may also be more
complex than many civil systems such as global telecommunications net-
works, nuclear power stations, or new towns. But the complexity of the
latter should not be underestimated.17

Second, technical difficulties associated with the development of very
large and complex systems on the leading edge of technological know-
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problems (e.g., combat-system integration) have had more to do with the
management and politics of the submarine procurement process than the
technological challenges of building conventional submarines in Australia
(see McIntosh and Prescott 1999).

Third, as Ergas (2003) notes, the military utility of most weapons
systems depends on their performance relative to the systems used by
adversaries. Competition between alternative products is more perform-
ance- than price-related. However, this is also true of many civil prod-
ucts, for example, high fashion or luxury sports cars. The distinguishing
characteristic of weapons systems is not necessarily their technical com-
plexity or relative performance characteristics but the contingent nature
of their deployment. Like most large complex systems, civil and military,
weapons systems are “experience goods,” to use another economic term.
Learning from experience that comes with use is often critical to their
design and system development and integration may continue well into
the system’s in-service life.18  However, most complex civil systems tend
to be put into use upon completion. Thus, it is possible to learn from their
application. By contrast, many large military systems cannot be tested in
anger, as it were, unless there are military emergencies that justify their
deployment. In some cases (e.g., strategic nuclear weapons), a system’s
value lies in its deterrence capability and its actual battlefield effective-
ness may never be known.

In this environment, military equipment buyers make their acquisi-
tion decisions under considerable uncertainty about the true productive
potential (relative battlefield performance) of their acquisitions and NDOs
investing in battlefield capabilities often do not know the true potential
of their acquisitions until they have the opportunity to test them in
warfighting conditions. Given the innovative nature of warfare with its
relentless search for the enemy’s vulnerabilities, peacetime testing of many
weapons systems will always be an inferior substitute for their wartime
application. Further, it is only during conflicts that weapons counter-
measures, developed by potential adversaries, but concealed in peace-
time, are finally revealed. Thus, it is the lack of opportunities for learning
through experience that distinguishes complex military systems from their
civil counterparts. Arguably, inexperience goods may be a more applica-
ble description of such products.

Fourth, it is difficult to determine how much value military equip-
ment and other inputs add to defence output. In part, this is due to
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uncertainties about the nature of military technology that might be ap-
plied by potential adversaries and, thus, the relative performance of dif-
ferent weapons systems. In part though, this is because the armed forces
do not sell their services, even when they are tangible enough to measure
and evaluate. This often leads military equipment to be over-engineered.19

The propensity to over-engineer defence products is also a part of the
broader culture that permeates defence organizations, which favour the
endless additions of bells and whistles to weapons systems (gold-plating
being a part of this tendency) and to customize them to meet unique user
requirements. The Australianization of military equipment is one of the
key reasons for cost over-runs and schedule slippages (Kinnaird 2003).

Fifth, the development and production of complex weapons systems
may require long lead times, often of several years. With long delivery
times and fast changing technologies, products often become technologi-
cally obsolete by the time they are delivered. To maintain technological
currency and enhance the relative performance characteristics of their
weapons systems, NDOs often change their requirements and technical
specifications throughout the development and sometimes production
phases — adding to cost and delivery slippages. Weapons systems, espe-
cially platforms, also tend to be long-lived (e.g., still operational B-52s
were first deployed by the US as strategic bombers in 1955). Faced with
technology-driven competition for battlefield superiority but constrained
by budgets, the military often extends the life of systems to wait before
they leapfrog into the next vintage of technology. Thus, new product and
battlefield technologies compete not only against those available to po-
tential adversaries, but also against potential modifications to (legacy)
systems in use. The through-life modification and enhancement of mili-
tary systems to retain their relative performance edge is another aspect of
technological competition.

Global Defence Industry
Small economies such as Australia import a large part of their de-

fence materiel and, as an alternative to domestic procurement, the NDO
may source its equipment and consumables from overseas producers (shown
in Figure 1 as Global Defence Industry). The global industry is normally
capable of providing substitutes for most (but not all) products made in-
country.
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Over the past 25 years, the global defence industry has gone through
a period of intense upheaval. Well into the 1970s, most industrialized
nations maintained broadly-based defence industries capable of supply-
ing a significant proportion of their defence materiel requirements from
domestic sources. The US and large military powers such as the UK or
France often supported several sources of domestic supply. Disarmament
in the 1990s resulted in the large-scale downsizing of defence industries
with global employment declining by half and a particularly marked de-
cline in Eastern Europe and the European Union. The largest defence
firms have also changed their profile from specialized equipment manu-
facturers (e.g., fighter aircraft or submarine builders) to conglomerates
producing a range of defence systems (e.g., Lockheed Martin, BAE Sys-
tems) or taking a broad-spectrum approach combining military and civil
product lines (e.g., Boeing, EADS). The broadly-based conglomerates
have become known as system integrators. Some of these companies (BAE
Systems) originated in the upstream defence electronics sector and have
integrated downstream into platform assembly, such as aircraft manufac-
ture and shipbuilding.
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ADM. These include Lockheed Martin Australia, the local subsidiary of
the world’s largest defence company (but with a small footprint in Aus-
tralia) and companies such as Telstra or Ericsson which, although prima-
rily large civil businesses, have also been involved in defence-related work.
The ADM survey provides detailed information on companies’ current
workloads and areas of interest (and/or “projects being bid”).

The proclaimed “areas of interest” are, we would argue, a good de-
scription of what companies wish to market as their defence-related func-
tional capabilities in Australia. These vary from platform assembly, in
particular naval craft and land vehicles, to system integration and engi-
neering, software development and support, project management as well
as manufacture of components and the provision of through-life support.25

It might be argued that it is a measure of the strength of the Australian
NDIB that so many firms are confident enough to offer such a wide range
of competencies.26  However, in many cases, proclaiming an area of inter-
est and a willingness to rise to the challenge should not be confused with
actual ability to supply. For many firms, their defence-related techno-
logical experience, in contra-distinction to their willingness to take on
new challenges, may be rather limited.

Table 1 shows the distribution of annual turnover totals for Austral-
ian firms listed in the ADM survey — where firms have made such fig-
ures available. The table shows that some 50 percent of disclosed
defence-related turnover is concentrated in the four largest defence con-
tractors, of which two (BAE Systems Australia and Raytheon Australia)
are subsidiaries of large overseas companies, one is part-owned by an
overseas company (ADI Limited, half-owned by the French Thales), and
one, Tenix Defence, is an Australian privately-owned firm. Excluding the
two garrison support and maintenance contractors (Spotless Group and
Serco Sodexho), the top 15 of the ADM’
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Table 1
Australian Defence Contractors, ADM 2002 List

Distribution by Defence-related Turnovera

Turnover No. of % of Group Proportion Average
Size Firms in Firms Turnover of all Turnover

Group the Group Turnover
($million) (number) (%) ($million) (%) ($million)b

250 + 4 7 1,833 49 458
125 – 249.9 4 7 657 17 164
62.5 – 124.9 3 5 253 7 84
31.5 –
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market). This primacy of bilateral governance, and hence of “voice” rela-
tive to “exit” as the means of controlling performance and outcomes, is
made all the more important but also more difficult by (1) the need for
each party to incur substantial costs that are specific to the program at
issue and non-recoverable outside that program and (2) the sheer length of
times for which the parties are effectively “locked in” to each other and
hence for which the relationship must last (Ergas 2003, 8).

The significance of bilateral monopoly needs to be qualified, though.
It is at this point that a distinction is drawn between competition for the
initial supply contract (Ergas refers to this as competition for the market)
and the subsequent contestability of the relationship between the sup-
plier and the buyer (competition in the market, termed by Ergas).

The bilateral-monopoly outcome is perhaps inevitable in the case of
the most complex, network-enabled weapons systems procured by the
US.28  However, a degree of contestability applies even to these acquisi-
tions. As the example of JSF has shown, it is possible to have a competi-
tion for the design between two very large providers and sometimes more.29

Once the winner of the competition for the system is decided and the
contract awarded, that firm’s market power increases considerably (win-
ner takes all). Subsequently, the seller and the buyer are locked into a
long-term relationship where switching suppliers and thus the attendant
exit cost may be prohibitive for the buyer. Nevertheless, competition in
the market may continue at lower tiers of supply where, arguably most
technological innovation occurs.30  There is even more scope for compet-
ing through-life support services even if the design authority and much
intellectual property stays with the prime contractor or original equip-
ment manufacturers. As weapons systems become less complex, there is
more scope for both for-the-market and in-the-market competition.

Smaller countries such as Australia may source their equipment in
competitive international markets and, at the very least, secure the ben-
efits of for-the-market competition.31  Not surprisingly, Australia sources
most of its weapons system designs from overseas. However, for-the-
market competition for detailed system development and production tends
to be restricted by government preferences for local sourcing. This sim-
ply means that domestic residence of the product supplier is added to the
usual price-performance-schedule requirement, which either forces overseas
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governments paying price premia for locally sourced defence goods.34

These premia may be defended on the grounds of national security, but
are often also justified on general economic grounds, that is, in terms of
job creation, support for regional economic development, or preserving
and stimulating “leading” economic sectors. In practice, arguments like
these often, on closer analysis, turn out to have more political than eco-
nomic content.35  How much and what industry capability is formed in-
country is thus as often determined by political considerations as by strategic
or economic ones.

When defence supplies involve a high degree of innovation, the market
power of the supplier may be reinforced through its superior knowledge
of the specific product and process technologies used. As in many tech-
nology-intensive industries, there is growing asymmetry of knowledge
between the buyer and the seller, which the seller, with its superior know-
how, may use to its own commercial advantage. This problem is recog-
nized in economic literature as moral hazard in the supply of
technology-intensive products (for discussion, see Ergas 2003). However,
if moral hazard threatened to significantly reduce the efficiency of the
supply chain, the buyer could seek remedy in options such as: vertical
integration in production (the government factory solution); the use of
consulting engineers to complement in-house expertise; partnering ar-
rangements involving the “embedding” of the buyer’s personnel in the
seller’s business, and so on.

Also, if the relationship between the buyer and the seller takes the
form of bilateral monopoly and, more generally, when the buyer through
its preference for local content endows the producer/seller with a high
degree of monopoly power, it is advantageous for the seller to invest in
capabilities that increase the seller’s leverage vis-à-vis the buyer. This
can be achieved through long-term partnering arrangements, although these
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particular, to protect their capability investments to sustain their core pro-
ductive assets through cycles of temporary spending cuts. These, to use
Ergas’ description, reduce “the scope for spending programs to be ‘locked
in’”
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originated in the United States and the United Kingdom and focused on
issues largely specific to these countries. However, the portability of the
US and British experience is limited. Countries such as Australia, Canada,
The Netherlands, Sweden, and Switzerland face more benign security
environments and, thus, have more choice in shaping their national secu-
rity value-chain. They can rely more on direct imports of national secu-
rity from large and powerful allies and can integrate more freely into the
global division of labour through imports of equipment and consumables.

USING DEFENCE PROCUREMENT TO FOSTER
INDUSTRY DEVELOPMENT

To use defence procurement to support domestic industry develop-
ment, Defence must decide, given the defence budget and equipment re-
quirements, which goods and services to source in-country and which to
import. Key questions are thus what domestic industry development out-
comes could be achieved through in-country defence procurement and
which of these should be targeted?

There are two components of demand for domestically produced
defence goods and services. First, there are products that Defence be-
lieves for its own strategic reasons must be sourced from domestic sup-
pliers. These are strategic necessities or “domestic must-haves.” Second,
there are products that Defence is equally happy — from a strategic per-
spective — to source domestically or abroad. In the latter case, the pref-
erence for in-country sourcing is based on socio-economic objectives.

Strategic Considerations
Strategically motivated materiel requirements extend beyond nor-

mal performance-price-schedule considerations to stipulate the in-country
residence of the supplier and in-country location of key production/support
capabilities. As noted earlier, this approach has the potential to vest do-
mestic suppliers with considerable market power which they can use to
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justify strategic import substitution, must be weighed against the likeli-
hood of domestic inefficiencies in peacetime.

As domestic sourcing for strategic reasons increases, the scope for
developing related domestic industry capabilities within and beyond the
NDIB also increases. On the other hand, strategically mandated local pro-
duction is very likely to result in market distortions, that is, less efficient
producers would be encouraged to set up shop to supply Defence. In gen-
eral, when activities are diverted from international to local suppliers (import
substitution), additional costs (cost premia) are likely to be incurred. These
may be small, when domestic producers are reasonably internationally
competitive, or potentially very large if they are not. This is particularly
likely to be a problem for small economies with a modest procurement
budget, such as Australia, where there are very limited opportunities for
achieving scale-related cost efficiencies.

Economic Considerations
The second group of products are those which Defence has no stra-

tegic reason to procure domestically. In this case, the selection of suppli-
ers is determined by economic considerations and the extent to which
industry development outcomes occur will depend on the procurement
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and consumables, Defence (or the government) should perform four tests
that would demonstrate that:

1. The desirable industry outcome cannot be achieved anyway through
“normal,” best-value-for-money procurement; that is, desirable in-
dustry capabilities would not normally be available in the absence
of intervention (desirability test).

2. It is feasible to achieve these industry outcomes through industry-
focused defence procurement (feasibility test).

3. The industry-focused defence procurement is superior to other forms
of intervention (efficiency test).

4. The Defence Procurement Agency, or any other government entity
entrusted with policy implementation, is the best vehicle for achiev-
ing the desirable outcome (effectiveness test).

Industry-related Procurement Strategies
In terms of industry-related procurement strategies, Defence may

operate in the dimensions of location of supply (home versus overseas)
and potential impacts on local capability, trading both off against final
cost and schedule. At one polar extreme, it might seek solely to achieve
“best value for money” (i.e., the best price-performance-schedule combi-
nation), irrespective of the location of suppliers and without any explicit
aim to promote domestic industry development. We refer to this approach
as the best value for money (laissez-faire) strategy. As an alternative ex-
treme, Defence may be required as a matter of general government policy
to give support to specified domestic industry suppliers, or even a spe-
cific supplier. We call this approach the buy-local strategy. Value for money
here is not a decisive consideration. This strategy may be applied to sup-
port: (i) the NDIB; (ii) government-specified domestic industry sectors
(IT, shipping), activities (exports, R&D), or individual organizations (na-
tional airline); and (iii) domestic industry or the national economy overall.

Between these extremes, Defence procurement objectives may ex-
plicitly include domestic industry assistance, and claims on foreign in-
puts acquired on preferential terms through offsets schemes which, in
some cases, may offer industry-development outcomes. Here, value for
money will continue to be sought, but subject to additional constraints
and requirements. We refer to this approach as the best value for money
with import substitution strategy, as it involves demands for offsetting
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local industry commitments from foreign contractors. Again, this strat-
egy may be applied to support all or specified components of the domes-
tic economy.

A fourth approach, international workshare and collaborative arrange-
ments, constitutes what we refer to as the buy-multinational strategy. Such
an approach aims to enhance the participation of local suppliers in the
global supply chains of multinational prime contractors. It includes:
(i) agreed workshare arrangements (the Eurofighter project); (ii) best en-
deavours industry-participation agreements (the Joint Strike Fighter
project); and (iii) multinational agency-mediated industry participation
(OCCAR). The discussion is summarized in the first column of Table 2.

Delivery Mechanisms
In the second column of the table, we outline some of the procure-

ment-delivery mechanisms that could be used to implement industry-related
procurement strategies.

To define its procurement strategy options, Defence must determine
who is eligible to supply it and how choices are to be made between
different sources of supply.

Eligibility to supply. When the procurement strategies described above
come to be implemented, an initial decision must be made defining the
eligibility of potential suppliers to be selected to undertake work for Defence.

It is clear that a strategy of pure laissez-faire, value for money would
render eligible any supplier in the world technologically and organiza-
tionally capable of undertaking the work. (Political constraints may, how-
ever, apply to firms in countries regarded as unfriendly.) The same open
eligibility criteria would be applied when offsetting local industry com-
mitments were sought from foreign contractors. The two remaining cases
require more discussion.

In the case of multinational procurement, eligibility is defined by
the legal and political arrangements underpinning the relevant cost-share
and/or workshare or participation agreements. Normally, such agreements
would constrain work to be undertaken at sites located within the geo-
graphical boundaries of the participating nations. Ambiguities might po-
tentially arise, however, if production were located within the participating
nation, but ownership was held partly or wholly in the hands of compa-
nies located elsewhere.
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Table 2
Procurement Strategies, Delivery Mechanisms and Industry
Development Outcomes

Industry-related Procurement Delivery Expected Domestic Industry
Procurement Strategies Mechanisms Development Outcomes

Buy local to support: domestic open tenders expanded/retained NDIB capabilities,

including knowledge-related manage-

National defence industry administrative selection ment and organizational capabilities

base (NDIB)

expanded/retained national industry

Government-specified domestic capability in targeted sectors/

• industry sectors activities/organizations, including

(IT, shipping); or knowledge-related, management and

• activities organizational capabilities

(exports, R&D); or

• individual organizations capability development elsewhere in

(national airline) the economy from additional demand,

technology transfers/spillovers, etc.

Domestic industry/national job creation, foreign exchange.

economy at large

Buy multinational to support government-to-government expanded/retained NDIB capabilities,

local industry or economy cost-share and workshare including knowledge-related,

through: agreements management and organizational

capabilities

• agreed workshare government-to-government

arrangements JSF-style collaborative capability development elsewhere in

(e.g., Eurofighter) agreements the economy from additional demand,

• best endeavours industry technology transfers/spillovers, etc.

participation agreements national participation in a multi-

(e.g., JSF) national procurement agency

• multinational agency- (membership of OCCAR)

mediated industry

participation

... continued
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of view of linking procurement to industry development, competitive ten-
dering has the additional and crucial advantage that it allows govern-
ments to collect and evaluate information about alternative suppliers and
their potential to build and maintain desired capabilities. This argument
applies to all procurement strategies, though may be restricted in its ap-
plication in some sorts of multinational workshare arrangements. It is an
important argument because defence contracts are typically complex and
choice criteria multidimensional.

In relation to industry development, information under the buy-local
strategy is required, for example, on firms’ capability-building potential,
especially within the NDIB. Also needed is an information base suffi-
ciently robust to allow assessments to be made of potential benefits to the
rest of the economy.

Several mechanisms are available to implement value-for-money strat-
egies where industry development goals are also at stake. First, domestic
preference margins may be brought into play when assessing bids from
an open competitive tender. This approach allows governments to place a
handicap (say, for example, of 20 percent) on overseas firms’ prices —
tilting the playing field in favour of local firms that would otherwise be
uncompetitive.38  The challenge for governments is to determine the ap-
propriate size of the preference margin. In principle, it should equal the
additional social value generated from local industry participation and
development compared with the benefits derived from buying from the
most competitive overseas supplier. Information on this difference is rarely
available.

Second, local content requirements may be placed on all bidders
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proportion of the related procurement. Offsets demands may be mandatory
or informal, negotiated on a case-by-case basis by the NDO (Markowski
and Hall 2004).

Industry Outcomes
Finally, we consider the domestic industry-development outcomes

that might be expected from defence procurement. All involve enhanced
capability, desirable for strategic reasons, in the NDIB; capability en-
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• a buy-local with partnering arrangements and long-term demand-
management strategy — supporting strategically important Austral-
ian industry where fluctuations in demand cause peaks and troughs
in capacity utilization and threaten to undermine long-term capabil-
ity formation. An example of this strategy is the proposed (war-)
shipbuilding plan (Australia. DoD 2002); and

• buy-multinational strategy — seeking to secure Australian industry
participation in long-term multinational defence projects (e.g., Aus-
tralia’s participation in the JSF project).

In the absence of further evidence, the present eclectic procurement
strategy is about as mature as it could be in terms of achieving an appro-
priate balance between the often conflicting objectives of national secu-
rity and industry development. The challenge is in its application and
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government factories and shipyards and transfer non-core logistic sup-
port services to industry under the Commercial Support Program (CSP).
The CSP reflects a sophisticated methodology for the competitive ten-
dering of defence service requirements. Over the past few years leasing
and the purchase of asset services have been used to replace asset
acquisition.

To enhance the efficiency of contracting, cost-plus contracts were
followed by fixed-price contracts and, more recently, by incentive con-
tracting. Progressive (evolutionary) contracting has also been added to
the menu of contracting options. Collaborative rather than adversarial
forms of contract management, including partnering arrangements with
contractors, have been encouraged and are increasingly being used.

Local preference margins were supplemented by best-endeavours
offset requirements, which were replaced by mandatory offset demands.
The mandatory scheme was subsequently replaced by local-content re-
quirements set in contracts. This allowed Defence to target particular AII
outcomes rather than seek broadly specified compensatory arrangements.

By the late 1990s, it was apparent that the strategy of seeking local
content in contracts had been more successful than the mandatory offsets
scheme. Nevertheless, it was also apparent that further development and
sustainment of defence-related industry depended on the availability of
domestic defence work. And industry often worried that Defence took a
somewhat erratic approach to long-term new capability formation and
the associated demands for new equipment. Defence-capability planning
was said not to have paid enough attention to local industry’s ability to
sustain its production capabilities and invest in new ones. Better demand
management and partnering with industry have since become a mantra of
defence industry policy (Australia. DoD 1998; DoD 2002).

To improve demand management, significant efforts have been made
to involve industry in Defence-capability planning. Consolidation of ac-
quisitions and through-life logistic support within the DMO were justi-
fied in terms of cradle-to-grave management of weapons systems.
Nevertheless, the DMO has frequently been criticized for poor procure-
ment (project) management, cost overruns, schedule slippages, and prod-
uct quality degradation.39  At the time of writing, another government report
has recommended the consolidation of defence-capability management
in the main organizational structure of Defence with the DMO responsi-
ble for acquisitions (Kinnaird 2003).
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Over the years, Australia has experimented with more procurement-
delivery mechanisms than most other countries. By and large, Defence
has been in the forefront of seeking to achieve, if not set, global stand-
ards in this area.

Industry-Development Outcomes
Australia’s NDIB enables it to consider a significant degree of self-

reliance, an essentially strategic matter. Early in the 1990s, Defence iden-
tified several industry capabilities that were critical to ADF self-reliance:
C3I, IT, surveillance, weapons platforms, weapons systems, munitions,
and logistics support (Dibb 1992). There is a broad commitment to main-
taining these capabilities in-country, although, as the example of ship-
building shows, it is not clear which of these capabilities are really strategic
in-country “must haves” and which belong to the “nice-to-have” category.40

Extensive lists of specific capabilities have been published (e.g., Aus-
tralia. DoD 2000b) but given the level of Australian procurement expendi-
ture and poor export prospects it is difficult to judge which of the capabilities
listed as strategically important can be effectively supported in-country
at the cutting edge of technology. As the experience of Sweden indicates,
it is difficult for a small economy to maintain a broad range of techno-
logical competencies across a wide range of air-, land-, and sea-related
industry capabilities.

Broader benefits of the in-country production of weapons systems
have often been claimed in Australia, but the only systematic attempt to
validate this claim are the two Tasman Economics studies (2000, 2002).
For example, it is argued that the ANZAC ship projects increased Aus-
tralian GDP by between $200 and $5,000 million per year over the 15-
year construction phase and created some 7,750 full-time equivalent jobs
(Tasman Economics 2000). For this to be regarded as net benefit to Aus-
tralia, it is necessary to assume that no cost premia are associated with
the project relative to alternative imports and that, as the only alternative
to in-country sourcing of the frigates, the ships would have been fully
imported from overseas. Many such “what-if scenarios” can be chosen to
demonstrate a much smaller value of the project to the Australian economy.
The essential point, however, is this. If no cost premia are involved, it is
generally advantageous to procure weapons systems in-country. This broad-
ens the Australian manufacturing base and may result in some techno-
logical spillovers and skill transfers to other industries. While the existence
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of such benefits has been claimed, and some supporting evidence has
been provided by the two Tasman studies, little is known about long-term
impact of in-country defence procurement on human capital formation
and use elsewhere in the economy.

The experience of the Collins Class submarine project has been very
important in re-focusing recent thinking on the management of defence
supply-chains. System integration is increasingly the domain of multina-
tional defence contractors such as Raytheon, Lockheed Martin or BAE
Systems. Other areas of prime service provision are more open to domes-
tic companies, although not necessarily those specializing in defence pro-
duction. While a high degree of dedication is likely to continue in platform
building and weapons systems manufacture, there is more room for using
civil prime contractors as supply-chain managers and risk-takers in de-
fence procurement.

Claims of the beneficial impact of defence procurement on jobs are
also predicated on no cost premia being involved in local sourcing. Job
creation in an industry that is capital- and knowledge-intensive is very
costly and skilled labour must be competed away from other industries.
There are many other industries where new jobs can be formed more
cheaply. However, if some defence-related products can be produced
in-country as cost effectively as overseas, it is generally advantageous
to source them domestically to create jobs in Australia rather than
overseas.

Export potential as noted above, is the least credible reason for sup-
porting the in-country sourcing of defence products. Because of the mer-
cantilist nature of the international arms trade, even world competitive
suppliers in countries such as Australia stand little chance of being able
to export successfully from their home base. Australia has rarely exported
much in the defence-related area, despite intensive policy discussion in
the past. At best, exports of design and intellectual property may be pos-
sible when products successfully developed in Australia are manufac-
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CONCLUDING COMMENTS

As noted above, Australia has experimented with a wide range of
industry-oriented procurement policies. The small but quite versatile NDIB
that has emerged over the past 20 years has delivered a number of weap-
ons systems to the ADF. These have ranged from locally assembled and
part-manufactured small arms and land vehicles, to part-assembly of
F-18s, to “built-to-(modified)-print” frigates and minehunters and highly
Australianized conventional submarines. While measures of local con-
tent at sub-assembly and component level are unsatisfactory, at least half
of the delivered value appears to have been added in-country. With the
exception of the Collins Class submarines, which have experienced vari-
ous teething problems (McIntosh and Prescott 1999), the ADF appears to
be quite satisfied with the quality of deliverables. There has been consid-
erable dissatisfaction, though, with cost overruns and schedule slippages.
These had more to do with the procurement process per se and a large
part of the blame has been attributed to the DMO and its predecessors
(Kinnaird 2003). To a non-economist, all this may appear to be an un-
qualified technological and industrial achievement, for which a succes-
sion of AII policies should take credit. As economists, we share the ANAO
reservations about the AII program.
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could be compensated by exports and dual civil-defence technologies or
that some magic wand of demand management can bridge the gap be-
tween grossly inflated supply expectations and actual defence require-
ments. Also, too little is known about cost premia associated with the
strategic in-country sourcing of defence materiel. Given the difficulties
of obtaining relevant benchmarking evidence, such premia are inherently
difficult to calculate.

All these strategic ambiguities have created considerable dissatis-
faction in industry, which has rightly argued that new investment and
capacity retention decisions cannot be made unless there are unambigu-
ous signals from Defence as to what products are to be sourced in-country
for strategic and broader economic reasons. The confusion created by the
unwillingness of Defence to nominate a small but sustainable stock of
strategic NDIB capabilities has been further compounded by political
“pork barrelling,” especially in relation to strategic directions for the ship-
building sub-sector (see ASPI 2002). As noted earlier, attempts in the
2000 White Paper to focus NDIB capability formation in a small number
of sub-sectors was largely contradicted by Defence’s (the 1960s style)
sectoral plans. At the time of writing, the confusion continues and it is
hard to disagree with ANAO that “it is not practicable for Defence to
demonstrate whether, over the many years of its existence, the AII pro-
gram has been making real progress, or is losing ground, in seeking to
meet its objectives” (ANAO 2003, 14).

We agree with Kinnaird’s (2003) diagnosis that it is the lack of clear
lines of authority and accountability in Defence output management that
has made it difficult for Defence to focus and manage its materiel acqui-
sitions. We would add that it is precisely for that reason that Defence has
failed to identify the strategic capabilities it requires in the NDIB. At
present, responsibility for AII is vested in the DMO together with the rest
of procurement management. However, the identification of strategically
necessary industry capabilities is a matter of upstream capability plan-
ning and management. These fourth-arm-of-Defence industry capabili-
ties are strategic because they are complementary to the military capabilities
deemed essential for Australia’s defence. Thus, they should be identified
and managed by the same people who are responsible for the formation
of new military capabilities within Defence. Investment in such capabili-
ties should be highly selective and subject to strict government approval
processes: they are likely to result in future subsidies either as cost premia
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for in-country sourcing or “retainers” in the form of extra work directed
to nominated firms, restructuring packages, and so on. The onus should
be on Defence to demonstrate why a particular in-country capability is
critical to the nation’s defence and what cost premia are associated with
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For the Minehunter Coastal project, “representatives from the Department of
Defence contacted in the course of this study did not indicate that the Depart-
ment paid a premium” (Tasman Economics 2002, 73). As we noted elsewhere,
Defence itself calculated that the cost premium paid for local industry participa-
tion in the assembly of F/A-18 aircraft in the late 1980s amounted to 29 percent
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An additional outcome outside this framework covers Defence superan-
nuation payments and housing support services for current and retired defence
personnel (ASPI 2003a, 31, Table 2.2.2.).

14 The capital budget derives its goals from(the unclassified version of) the
Defence Capability Plan, which is a ten-year rolling projection of major (over
A$20 million) capital investment projects in weapons systems, which are under-
pinned by the government’s long-term, in-principle funding commitment. How-
ever, only some of these projects have received specific approval to proceed to
acquisition stage. The so-called Green Book provides the rolling, five-year pro-
jection of approved and unapproved capital facility projects. Minor capital equip-
ment (less than A$20 million), repairable items, software, and so on are also
included in the capital budget (ASPI 2003b).

15 This is because the price of outputs is based on the accrual expenses
incurred in their provision, that is, money for depreciation of equipment (non-
cash expense) and net growth in liabilities (ASPI 2003b).

16 The first public version of the plan for 2001 to 2010 was promulgated in
the wake of the last defence White Paper (Australia. DoD 2000a). The 2001
version of the plan contains many projects that have not been rigorously as-
sessed prior to their listing and have not been approved to proceed to procure-
ment. The most recent update has been released, but it appears that it still suffers
from the lack of transparency as to why certain capabilities are needed (e.g.,
main battle tanks) and their exact status in terms of government commitment to
proceed and fund their acquisition.

17 Civil systems of considerable complexity in Australia, such as the provi-
sion of telecommunications and transport infrastructure for the Sydney Olym-
pic Games 2000, were completed successfully, in reasonable time, and at reasonable
cost. The construction of oil and gas extraction platforms and the associated
networks of pipelines, transport vessels, and trans-shipment facilities present
technical problems by no means less challenging than those associated with the
building of frigates or minehunters to overseas designs. Many of these civil sys-
tems must also operate in some of the most inhospitable physical environments
on the planet and, thus, their ruggedness and reliability are not very different
from those expected of military systems.

18 On the other hand, since production and use experience are cumulative,
the progressive deepening of technological know-how reduces the cost of sys-
tem modification and change over time. Countries such as Australia, which embark
on one-off, in-country production of small batches of complex equipment using
imported technological know-how (e.g., Collins Class submarines), incur large
and irretrievable (sunk) learning costs.
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19 Historically, there has also been a tendency to produce defence products
using production processes and facilities dedicated to military production. This
works against product standardization and the use of dual (military-civil) tech-
nologies and so also against the achievement of economies of scale in production.

20 This is not surprising considering the cost of the integrated weapons
system. Faltas (1986) estimated the warship (as a weapons system) cost break-
down to be: float 12 percent; fight 70 percent; and move 18 percent.

21 Arguably, the only firms capable of producing network-enabled “sys-
tems of systems” are the largest US companies. BAE Systems, Thales, and EADS
are the second division of large system integrators, together with the second
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employment) tend to be aggregated and do not always differentiate between
military and civil activities. This applies to firms (IT, telecommunications) that
use dual technologies so that few company resources are dedicated to defence
work. Most firms in the ADM sample have disclosed their total employment
data but only a small minority have revealed their defence-related employment.

25 Most broadly, these functional capabilities can be summarized as:
• command, control, communications and intelligence (C3I) systems
• data capture and information management, surveillance and reconnaissance

systems
• electronic warfare
• naval systems and platform integration, test, support, modification and

overhaul
• land system and platform integration, test, support, modification and overhaul
• air system and platform integration, test, support, modification and overhaul
• systems engineering, modelling and simulation
• manufacturing of sub-systems (for ships and land vehicles) and compo-

nents (for naval vessels, land vehicles, weapons systems and aircraft)
• explosive ordnance systems and chemicals
• electro optics
•
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(Markowski and Hall 2003). For example, studies of aerospace have shown that
nations often paid substantial premia for local preference; for example, Bel-
gium, Netherlands, Denmark, and Norway incurred a cost penalty of 34 percent
for their involvement in a F-16 co-production program (Hartley 1995). To these
examples may be added that of F/A-18 local industry participation in Canada,
Spain and Australia. Australia’s Department of Defence calculated cost premia
here as 11 percent for Canada, 13 percent for Spain, and 29 percent for Australia
(Australia. DoD 1994).

33 The buying power of a small country NDO is likely to be limited in glo-
bal arms markets, although a small buyer may still be able to strike a bargain
when the seller of equipment is keen to obtain additional business.

34 Defence, as the manager of the defence supply chain, must therefore
recognize that investments in local industry capability imply sacrifice of oppor-
tunities to buy at lower cost in the open market. For reasonably standard types
of equipment and consumables, where scale- and scope-related efficiencies (econo-
mies) result in declining average cost, “direct imports of existing equipment
produced on a large-scale (e.g., US F-16 aircraft) are likely to be the least-cost
solution (say index of 100), with co-production and collaboration being costlier
(say, index of 130) and independence being the costliest option (say, index of
150+)” (Hartley and Sandler 2003, 376).

35 Another economic rationale for paying price premia (i.e., a price for
local production in excess of the world low price) might be to use them, for
example, to make local defence producers undertake development and produc-
tion work in-country, generating technology (knowledge) spillovers of benefit
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37 This threat of latent competition from global suppliers may provide enough
contestability in the domestic market to dissuade sole-source suppliers from
abusing their market power even after the contract is signed and Defence has
already incurred significant sunk (irretrievable) costs.

38 A competitive bidding process is valuable here for signalling the dispari-
ties between local and international efficiency levels, and possibly the sources
of local inefficiency.

39 Such criticisms have also been directed at the British Procurement Agency
(and its predecessor the Procurement Executive). Similarly, the US machinery
of defence procurement has long been criticized for cost overruns, gold plating
of systems purchased by the military, schedule slippages, and so on.

40 In shipbuilding, the largest defence sector in Australia, there has been
little synergy between ship manufacture and assembly and ship repair and main-
tenance (ASPI 2002). Since the cost premia associated with import substitution
in surface warship building in Australia have been modest or insignificant (Tasman
Economics 2000, 2002), building surface warships such as patrol boats,
minehunters or frigates in Australia to adapted foreign designs appears to be
economically advantageous relative to outright imports of such vessels. A dif-
ferent picture has emerged from the Collins Class Submarine project, where
significant cost premia are likely to be incurred over the next few years to bring
the boats into full operational capability and to maintain their currency as ad-
vanced strategic weapons systems over time (McIntosh and Prescott 1999). At
the time of writing, future prospects for this industry sub-sector are rather un-
certain.
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have recently been increasing defence expenditure this will not be sus-
tainable in the long run. Cost escalation of high-technology weapons sys-
tems combined with pressure to reduce endemic public finance deficits
will ensure that the defence community will be squeezed from both ends
of the income-expenditure spectrum.

Almost inevitably, therefore, the present RMA operates under con-
ditions of financial stringency. Thus, although the technical imperative
of acquiring battle-winning weapons systems is crucial, of equal impor-
tance is the management imperative; the need to manage scarce defence
resources in a cost-effective manner. The policy goal has to be
“affordability,” because in its absence, transformational warfare will
not be viable. What is required, then, is a parallel revolution in busi-
ness affairs (RBA). Defence ministries around the globe have initi-
ated RBA-type policies, but the UK Ministry of Defence (MoD) is
probably at the helm. Its aim is clear, to maximize value-for-money
(VFM). The MoD has pioneered numerous “smart management” ini-
tiatives over the last decade, and these provide a basis for identifica-
tion, analysis, and reflection of the key strands of defence-related
transformational management. The purpose of this paper is thus to
evaluate UK MoD policy, profiling the progress achieved in improv-
ing the management of defence resources, particularly with regard to
the acquisition process. However, to set this evaluation into context,
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systems (but as the second Gulf conflict has evidenced, Apache helicopters
and C130 heavy-lift aircraft are not invulnerable to relatively low-tech
ground fire from insurgents). The search for affordability has thus been
prioritized by the UK MoD along with other defence ministries to effect
policies designed to achieve “more bang for the buck,” or alternatively,
the “same bang but for less bucks.”

Figure 1 symbolizes VFM as the outcome of integrating the busi-
ness and battle spaces. The progressive overlay of these two spaces reflect

Figure 1
Integrating the Business and Battle Spaces
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BATTLE SPACE OR SECURITY SPACE?

Events such as the 9/11 Al-Qaeda attack on New York’s twin towers,
the ongoing insurgency in Iraq, and the proliferation of asymmetrical
threats, have forced global defence ministries to reassess both the struc-
ture of acquisition budgets and the doctrine employed to defeat the insur-
gency threat. There are several important threads to this debate.

First, 9/11 represented a premeditated attack on American life and
property located in the United States. In every respect it was a wake-up
call for the US (and European) policymakers that homeland security was
threatened. The US and Britain determined that the terrorists should not
be allowed to dictate where the “war” would be fought, and as a result,
doctrine changed from being reactive to proactive. The insurgents would
be hunted down at source and eliminated. In support of this military pos-
ture, ISTAR (intelligence, surveillance, target, acquisition and reconnais-
sance) became critical. However, it was a capability that failed in the
2003 Iraq war. Contrary to the intelligence community’s predictions,
weapons of mass destruction have not been found. The flawed intelli-
gence caused considerable embarrassment to the political leadership of
the US and Britain, acting to undermine the pretext for the attack on Iraq
and the removal of Saddam Hussein’s government.

The second aspect of the growing security debate is also tied to the
Iraqi conflict. Significantly, whilst the initial “shock and awe” war waged
by the coalition and principally US forces against Iraq was hugely suc-
cessful in achieving its military objectives, the “peace” has been some-
thing else entirely. The ensuing insurgency has proved to be nasty, prolonged
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These security threats are far removed from the RMA, and whilst the
stand-off, precision-guided weapons of the latter do represent the con-
duct of future war, the non-state threats of, for instance, conflict goods,
often acting as the financial source for insurgency and terrorism, must
also be addressed. Accordingly, operational research staffs will increas-
ingly be obliged to use scenario analysis to influence acquisition policy
in ways designed to meet lower-order threats posed by asymmetrical
conflict.

MANAGING THE “BUSINESS” OF ACQUISITION

Acquisition Strategy
Acquisition policy in the twenty-first century is a complicated and

challenging endeavour. Since the end of the Cold War, the driving force
has been cost reduction and affordability as a means of achieving VFM.
The commercialization of defence has been accompanied by liberaliza-
tion pressures impacting on the wider civil economy. As a consequence,
there has been an inevitable spillover of business ethos into the defence
domain, not least because commercial-off-the-shelf (COTS) technologies
are increasingly to be found in RMA-type weapons systems. Liberaliza-
tion, globalization, and competitiveness have become pervasive forces
impacting on the global economy. The World Trade Organization (WTO),
in particular, has been the engine driving the opening-up of markets and
accelerating the search for ever-greater levels of competitiveness. An
important component of the RMA, then, has been globalization; the at-
tendant defence-related market pressures leading inevitably to a more
focused process of defence globalization. Seizing every opportunity for
cost reduction, defence companies have promoted international indus-
trial integration policies, including the development of international sup-
ply chains, technology transfer through offsets, licensed production, and
international collaboration, consortia, and strategic alliances. Figure 2
demonstrates the acquisition strategies open to policymakers at different
stages in the defence-industrial process.

Countries possessing minimal defence-industrial capacity will be
obliged to import weapon systems from offshore vendors. However, over
time, as capacity is put into place, licensed production will deepen de-
fence-industrial capability through local production of simple compo-
nents and sub-assemblies. For some countries, such as Spain, the process
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of building up relevant engineering skills and a defence-industrial infra-
structure, will continue through participation in international arms-
collaboration agreements (Molas-Gallart 1992). These can be distinguished
from licensed production because they require R&D and not just produc-
tion; in other words, cradle-to-grave development and production of the
weapons system. The final stage in the defence-industrial process is the
most difficult to achieve. This has regard to self-reliance, traditionally
the goal of defence industrializing countries.

The contemporary policy emphasis on affordability indicates that
traditional acquisition strategy is no longer relevant. The prevalence of
extremely high costs and low scales of production in the development
and production of complex RMA weapons systems means that increas-
ing numbers of countries are unable to afford self-sufficiency. Thus, de-
fence globalization is forcing a reverse process, whereby self-reliance is
no longer the goal, with acquisition instead geared toward international
cooperation and, increasingly, outright purchase. Collaborative projects,
for example, Europe’s Typhoon, and consortia ventures, such as the Joint
Strike Fighter (F-35), have the twin attraction of member countries en-
joying R&D costs and higher economies of scale from the unification of

Figure 2
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markets. The lowest cost-acquisition option is arguably the global con-
sortia model. It allows the purchase of relatively cheap off-the-shelf weapons
systems from, principally, the US, eliminating the excessive opportunity
costs associated with countries pursuing national acquisition strategies.
However, although this model carries the benefits of a more refined inter-
national division of labour, including lower cost and enhanced product
quality, the downside is the erosion of local defence-industrial sovereignty
caused by increased dependence on offshore vendors. The question, how-
ever, is whether this loss of defence-industrial sovereignty any longer
matters? Future (transformational) warfare is expected to be a quick and
decisive exercise. It will incorporate a coalition doctrinal approach, justi-
fying further cooperation in the development of weapons systems as self-
reliance becomes less and less an affordable option.

The quest for affordability means that Britain no longer seeks to
maintain a national capacity for combat aircraft, and is likely to relin-
quish capacity in land systems over the next decade. Moreover, economic
logic suggests that warship production will also likely succumb in the
longer term to regional or international acquisition solutions. A comple-
mentary facet of such international industrial integration (I3) is the devel-
opment of multinational defence companies. BAE Systems, for example,
is a global defence business. As little as 20 percent of its turnover is now
accounted for by Britain’s MoD; its workforce is increasingly located
overseas, and the majority of its shares are now foreign-owned. The Brit-
ish government’s position on the dilution of the country’s defence-industrial
base is one of studied ambivalence. Geoff Hoon, Minister of State for
Defence, aptly reflected this position when he stated in 2003 that BAE
Systems is not a British company. This view was linked to Britain’s changed
defence-industrial policy position, highlighting the importance attached
to location rather than ownership. In other words, jobs, investment, in-
come-generation, and export potential are valued more highly than na-
tional ownership of defence undertakings. This is an explicit recognition
of the globalization process reshaping the UK defence landscape. Yet,
weapons are not like refrigerators. “Footloose” multinational companies
are owned by global shareholders rather than by the local taxpayer. Mul-
tinational defence companies have no conception of nationhood or na-
tional security, for them profit drives location. Thus, in a fiercely competitive
and increasingly borderless international economic and financial system,
investment mobility in the commercial sector is acceptable. However, in
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the defence context, short-term economic expediency may increase long-
term strategic vulnerability.

Defence globalization is changing conventional acquisition strategy
in several ways. Figure 3 offers a simplified model of the forces at work,
where I3 symbolizes the inexorable process of defence globalization. Four
drivers can be identified.
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of Lockheed Martin, Raytheon and Boeing have been established to bet-
ter exploit local industrial participation opportunities.

The second globalization driver is outsourcing. This represents an
overspill of developments in the commercial sector, particularly the creation
of international supply-chain networks. In the past, outsourcing has oc-
curred in the national context, but in the future, it will likely be global. In
the search to maximize shareholder value, defence businesses are pursu-
ing horizontal and vertical integration strategies. The need is market-driven:
to develop a corporate presence in growing markets across the globe, to
leverage highly expensive joint R&D investments, and to secure cost-
reduction possibilities. Global outsourcing in the main will impact on
defence company’s lower-order technological activities. By contrast, the
higher value-added operations will remain in-house. In this regard, it is
probably no exaggeration to state that the world’s leading defence-industrial
companies will seek to raise their corporate profiles in research, design,
development, project management, and systems integration. What little
manufacturing presence remains will be focused predominantly on the
production of leading-edge, high value-added technologies.

Defence offsets represent the third driver of defence globalization.
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Systems for funding their respective bids and £40 million allocated for
the MoD scrutiny process (Odell and Eaglesham 2003). Moreover, the
bidding process is ongoing and the build-date continues to slip.

Smart acquisition often does not appear so smart. The challenges
facing policymakers in achieving faster, cheaper, better, and more effec-
tively integrated acquisitions seem unique to the defence sector, change
little over time, and are common to all countries.

CONCLUSION

This paper has sought to identify, explain, and analyze the major
features of the RMA-RBA debate. It has offered a methodology for studying
the current policy of integrating the business and battle spaces in the pur-
suit of value-for-money in the management of scarce defence resources.
Cost-effectiveness has been evaluated from both the economic and stra-
tegic perspectives. This has facilitated a greater awareness of contempo-
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from the initial focus on offsets, the preferred approaches to deal with
foreign suppliers changed in an attempt to extract better conditions and
adapt to shifting circumstances. All through this period, however, a main
policy goal remained the pursuit of compensations from the foreign sup-
pliers that would allow Spanish firms to upgrade their technological ca-
pabilities and thus strengthen the Spanish defence-industrial base. That
the main policy approaches kept shifting while the objectives remained
stable suggests that policy outcomes felt short of delivering the techno-
logical results that had initially been expected.

THE 1980s: FOCUSING ON OFFSETS

When Spain signed the F-18 offset agreement, the Spanish defence
industry was mainly state-owned, fragmented into many small plants,
loss-making, and technologically backward in comparison to its Euro-
pean neighbours. A structure of national leaders had evolved, by which
aerospace production was dominated by the aerospace firm, Construcciones
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would represent new business for Spain as a whole, or merely substitute
already existing commercial flows. In cases of technology transfer it had
to assess the economic value assigned to the transaction.

McDonnell Douglas flooded the Offset Management Office with
thousands of offset project proposals, many of them very small. During
the ten-year life of the offset program, 7,759 proposals were submitted,
out of which the Office rejected 1,190. Despite the very large number of
proposals and projects, by the end of the ten-year period the program had
not achieved the targets set up in the contract. Following the contractual
provisions, a three-year “grace period” was negotiated. This process re-
vealed that the Spanish negotiators had learnt from the experience and
were changing their priorities when dealing with foreign sellers of ad-
vanced defence technologies.

Although the main interest of the Spanish administrators was to ob-
tain advanced technologies and capabilities through technology transfers
and defence-related offsets, by the end of the program the value of these
transactions was small in comparison to the indirect commercial offsets.
For instance, defence-related offsets (including direct offsets) accounted
for only 28 percent of total program value. The Offset Management Of-
fice had to deal with thousands of projects and project applications, out
of which only a few were substantial and even fewer involved any form
of technology transfer or learning. This is not to say that the program did
not have any beneficial effects; there were, in fact, cases of Spanish firms
building areas of expertise which they would use on new programs and
would become part of their technological portfolio. One of the best-known
cases is, perhaps, the work on simulators that the Spanish electronics
firm CESELSA carried out within the offset program. The firm, now merged
within the Spanish electronics conglomerate INDRA, continued to work
on simulators over the following years and has built a significant capac-
ity that allows it to contribute to international programs and develop its
own systems.

Yet, overall, Spanish insiders to the program felt that the very large
overhead associated with the management of such a large and complex
program was not in line with the marginal benefits obtained from a very
large number of projects. In the future, programs would have to become
more focused.

A problem that Spain had faced in the early 1980s when negotiating
the F-18 deal was the limited capacity of the domestic industry to deal
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partners, it was hoped, would help link Spanish manufacturers to the in-
ternational defence-industrial base and provide a more stable basis on
which to develop its technological capabilities. Yet, attracting foreign in-
vestors to the traditionally loss-making, state-owned military-related com-
panies was not to be an easy task and would have to be underwritten by a
portfolio of ongoing contracts assuring a minimum level of activity.
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ENSB and how the winning company would support its future were an
integral part of the negotiation; yet the purchase of the tank and the sale
of the company were two clearly distinct operations. Although Kraus Maffei
won the first part of the contest facing the opposition of the General Dy-
namics offering, ENSB was sold to General Dynamics four years later.
During the protracted negotiations, the government had changed, and
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difficulties. General Dynamics may find that the domestic Spanish de-
fence market is not providing the opportunities it expected and tensions
may emerge if, in the medium term, ENSB cannot yield a reasonable
return to its new owners. As discussed above, foreign investments in Spanish
defence firms in the 1960s and 1970s showed that, in the absence of a
continuing stream of programs, and therefore business, the involvement
of foreign partners can be a fleeting affair.

ANY LESSONS?

In the 1990s, the Offsets Management Office changed its name to
Industrial Co-operation Management Office. This change is symptomatic
of the broader shift in the approach to the procurement of defence sys-
tems in international markets, and also shows that the experience gained
through the management of the F-18 offset program was valuable in future
negotiations. The continuity in this organization is remarkable. Today,
the Office is part of the state-owned defence systems engineering firm
ISDEFE, and continues to advise on international defence-industrial deals,
and negotiate industrial agreements on behalf of the Ministry of Defence.
Its director has remained in his post for some 20 years and the physical
location of its offices (in the ground floor of an unassuming block of flats
in the centre of Madrid) has also remained the same. This continuity in
some of the managerial offices linked to international procurement has
ensured learning based on the accumulative experience of many different
projects.

Spanish policies have tried to adapt and learn from each new set of
procurement programs. The response to the heavy management overhead
and dispersion of large offset programs, was to increase their focus on
direct offsets targeting maintenance and support and to move, whenever
possible, to other forms of international acquisition. International arms-
development programs are, however, costly to run and often vulnerable
to changes in the political and strategic priorities of the participating coun-
tries. International mergers and acquisitions can provide a more struc-
tural link to foreign partners and integrate the domestic industries within
international production networks. Yet, if the defence authorities wish to
retain and improve specific technological capabilities, they may be com-
pelled to provide a stream of domestic projects to sustain specific capa-
bilities that may already exist in other countries. The involvement of foreign
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partners in Spanish defence production is directly supported by the do-
mestic market. Probably it is not a coincidence that the privatization ef-
fort has been accompanied by large procurement programs (Leopard for
the Army; and EF-2000 for the Air Force) benefiting the privatized core
defence systems manufacturers (ENSB and CASA). On top of the large
financial investments that have been necessary to return these firms to
the firm financial footing demanded by private investors, these procure-
ment programs are providing a book of orders for their products.

NOTE

1 Rolls Royce’s 49-percent share in the newly created aero-engine compo-
nents manufacturer ITP is the best-known case.

















112 Panel II

• Talking about economic benefits of trying to achieve fuller employ-
ment resources in Canada, but we don’t have an unemployment prob-
lem so feels no benefit

• Feels our industry is one of the most robust in the world and thus
does not need protection.

• Problem with offsets – in contract there is X, but “Joe public” thinks
we’re getting free stuff while company is saying Canadians are pay-
ing too much.






