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Abstract

This thesis relies on realist and neo-mercantilist approaches to explain the consolidation of the US
and European aerospace and defence industry during the second half of the 1990s. Based on two
case studies, the Boeing / McDonnell Douglas (BMD) merger in 1997 and the EADS merger in
1999, the thesis analyses the different political and economic motivations that led these aerospace
and defence companies as well as their respective home governments to pursue either ethnocentric
consolidation (in the case of the US) or regiocentric consolidation (in the case of France, Germany,
and Spain) strategies. The BMD merger is interpreted as an attempt by the American hegemon to
ensure that the important military, economic, and technological benefits derived from this strategic
sector continue to accrue, above all, to the United States and its aerospace and defence industrial
base. The cross-border EADS merger, in contrast, is viewed as a Franco-German-led
counterbalancing attempt to guarantee the survival and autonomy of the European aerospace and
defence industry, including Airbus, in the face of growing competitive pressures from the rapidly-
consolidating US mega-primes like Boeing. The thesis contrasts several high-profile transatlantic
M&A deals in a variety of business sectors with the marked absence of similar transactions between
US and European aerospace and defence companies. It thus highlights the strategic nature of this
particular sector as well as American concerns about the proliferation of advanced US technologies
to third countries, including to European NATO allies. Ultimately, realist and neo-mercantilist
arguments prevailed over liberal-institutionalist / globalisation arguments among policymakers and
business leaders on both sides of the Atlantic (especially in Washington, DC and Paris) — thus
paving the way for the BMD and EADS mergers.
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Chapter 1: The Aerospace and Defence Industry in a Globalising World

1.1 What this thesis is all about

In my PhD thesis at LSE I analyse the consolidation of the American and European aerospace and
defence (A&D) industries in the late 1990s. Based on two case studies — the 1997 Boeing /
McDonnell Douglas (BMD) merger in the United States and the creation of EADS (European
Aeronautics Defence and Space Company) in Europe in 1999 — I set out to to answer the following

questions:

» Why did the Americans consolidate their A&D industry at a purely national level, with virtually
no involvement from other Western allies?

» By contrast, why did the French, Germans, and Spaniards decide to merge their leading national
A&D companies into EADS?

» What do these two case studies tell us about the potential for competition and cooperation in
international relations (IR)?

» Are national security concerns the real reason or just a convenient pretext used by policymakers
and business leaders on both sides of the Atlantic to justify the treatment of the A&D industry

as a “special” sector?

The A&D business has three key characteristics that make it a strategic industry: “(1) it produces
goods or services directly related to national security; (2) it generates special benefits for the rest of
the economy; and (3) it is prestigious.”’ As a result, the A&D industry has traditionally been
characterised by a high degree of governmental control and intervention. In this context, it is
important to differentiate between the commercial and the defence side of the aerospace sector. In
particular, what is the exact status of the commercial aerospace industry? Is it part of the private
sector in an open economy, or is it rather intricately linked to the public sector because of its

Research and Development, Production (R&DP) overlaps with military aviation construction?

This thesis explores whether neo-realism or neo-liberalism offers a better explanation for the BMD
and EADS mergers under review. In particular, it argues that the two case studies suggest that
transatlantic rivalries over the political, military, economic, and technological power and prestige
derived from the A&D industry exist even among close Western NATO allies. The thesis concludes
that the BMD and EADS mergers can best be explained by the fact that realist arguments prevailed
over liberal-institutionalist arguments among policymakers and business leaders in the countries

involved, especially in Washington and Paris. With the A&D industry caught between two very

" Golich (1992) p. 910
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different worlds — realism and national security vs. liberalism, cooperation, globalisation and open
markets — political leaders and business executives in the United States and Europe put a premium
on the former, thus reinforcing the notion that this strategic industry sector remains of tremendous

. . J ) .
importance for a nation’s military and “geo-economic”” security.

The United States was the first country to restructure and consolidate its A&D industry in response
to the new post-Cold War environment (sharp cuts in national defence spending, skyrocketing
R&DP, etc.). In doing so, Washington embraced what Keith Hayward has termed an
“cthnocentric” consolidation approach; i.e., one that regards the retention of American control and
ownership over key companies such as Boeing and McDonnell Douglas Corporation (MDC) as
paramount to national security considerations. This ethnocentric approach to A&D industry
consolidation is fully in line with the key tenets of realism, which would posits that sovereign,
independent states will try to prevent strategic companies and entire industries of critical
importance to their national security and survival from coming under full or even partial foreign
control. In this context, one must not forget that during the 1990s, relations between Washington
and many of its European allies were strained over a number of issues, ranging from the Kyoto
Protocol to the International Criminal Court (ICC) as well as the EU’s attempt to establish a
European Security and Defence Policy (ESDP) to act independently of the US and NATO if
necessary. Given that America and Europe were no longer united by a common Soviet threat, but
found themselves increasingly at odds over the fundamental principles governing the exercise of
power in the international arena (unilateralism vs. multilateralism, etc.) — it is understandable that
Washington was not eager to provide the Europeans and their A&D players with the substantial
relative gains (in terms of access to US state-of-the-art technologies, etc.) that full-fledged
transatlantic mergers (of equals) would have entailed. Furthermore, the Clinton administration’s
neo-mercantilist agenda — defined as the attempt “to assure that the aeronautical capabilities
(technological, industrial, and commercial) of the respective countries are nurtured and protected
and given every advantage over their rivals”* — also played a role in shaping US industrial and

export promotion policies in the A&D sector.

In the case of the US, realism interprets the ethnocentric BMD merger as an attempt by the

American hegemon to consolidate and defend its dominant military, economic, and technological

? “Geo-economics” — first developed in the 1980s / 1990s — is essentially “a concept based on a confrontational model
of international economic activity [...] which posits a state of economic ‘warfare’ between leading countries. It is
argued that the US, the EU, Japan (and increasingly China) are essentially adversaries though the weapons in
countering threats to national security are economic policy measures rather than cruise missiles and stealth bombers.”
Cable (1995) pp. 305; 307
* Hayward (1999) pp. 3-14
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status vis-a-vis all potential challengers, including NATO allies like France, Germany, and Spain —
the EADS founding nations. Realists fear that transatlantic defence mergers could potentially create
two major national security risks and vulnerabilities for the US. First, full-blown mergers between
US and European A&D companies could make the United States overly dependent on foreign-
based supply sources of critical military and commercial systems or components. Second,
transatlantic defence consolidation and integration could also increase the likelihood of
unauthorized technology transfers, not only from technologically more advanced US companies to
their European partners but also, and more importantly, from European companies to third
countries. For the American hegemon, the gradual diffusion of key technological capabilities to its
European allies and, possibly, to hostile third countries or non-state actors is of great concern
because it risks undermining one of the main elements of America’s dominance in the world today.’
As stated in a 2002 USAF-sponsored RAND report on the implications of the globalisation of the
American A&D industry: “Globalisation’s most potent threat lies in its potential to equip hostile
nations and groups with advanced weapons and technologies designed by the United States and
paid for by the US government.”® As one analyst put it, “the development and exploitation of
technology tends to change power relations, whether these are social, economic, political or
military”.” For realists, national autonomy in defence R&DP is paramount as a basis for an
independent foreign, security, and defence policy. Even if from a primarily economic and business
perspective (i.e., the logic of a globalising world economy), a transatlantic merger between Boeing
and a European partner had made more sense than the BMD merger, realists would nonetheless
have predicted and advocated that Washington block such a move on national security grounds and

embrace an ethnocentric consolidation approach instead.®

America’s European allies, in contrast, lagged behind the US and were in a largely reactive mode
when it came to post-Cold War A&D industrial consolidation. In this context, the EADS merger

involving three European ‘“national champions” conformed to the model of a “regiocentric”

* Thornton (1999) p. 72

> “From a long-term strategic standpoint, globalisation’s most significant manifestation is the irresistible levelling effect
it is having on the international military-technological environment in which DoD must compete. Over time, all states —
not just the US and its allies — will share access to much of the same technology underpinning the modern military. [...]
[W]ith the whole world working from essentially the same military-technological ‘cookbook’, the [US] will need to rely
on its unique strengths as ‘chef’, that is, as the world’s most innovative integrator of militarily-useful — though not
always US-developed — technology.” Defense Science Board (1999), pp. v ; 29

% (Lorell et al., 2003) p. xvii. This quote reflects a decidedly American ethnocentric as well as state-centric defence
industrial approach as it refers for example, to “advanced weapons and technologies designed by the [US] and paid for
by the US government” but fails to make a reference to the relevant contributions by relevant (foreign or domestic)
private sector companies.

" Williams (1984) pp. 70-71

¥ At the time of the BMD merger, national security hawks in Congress and at the State Department were the strongest
opponents of transatlantic mergers at the prime contractor level. The Pentagon, in contrast, was very open to such an
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company “blending strategic interests with regional integration / national sensitivity”.” Hayward

coined these concepts of ethnocentric vs. regiocentric A&D industrial integration during the crucial
1997-1998 period: after the BMD merger but before the creation of EADS. Like the creation of
BMD in the United States, Europe’s transnational EADS merger can also be explained by a
predominantly realist analytical framework. By pooling their major A&D assets into one company,
France, Germany, and Spain were trying to foster the creation of an economically and
technologically competitive European champion that would be able to survive the onslaught of the

emerging American mega-primes.

For the French and German private sector A&D firms (Lagardére and DCX'’) negotiating the
EADS deal, the merger was primarily about improving their relative international competitiveness
by gaining the critical mass necessary to realise economies of scale that could only be reached by
going beyond the confines of the existing “national champions”. Neither French nor German
business leaders involved had any interest in seeing the EADS merger foster a “Fortress America”
vs. “Fortress Europe” trade confrontation. Escalating protectionist sentiment on both sides
potentially risked severely hurting EADS’s bottom line. Furthermore, corporate A&D leaders in
Germany, France, and the UK shared a strong desire to gain access to the lucrative American

defence procurement market.

From the perspective of Europe’s political leaders, especially those in France and Germany, the
rapid ethnocentric consolidation of the US A&D industry appeared to be part of America’s
ambition to preserve its post-Cold War superpower status and prevent the rise of any potential peer
competitors (including NATO allies). Several factors both external and internal to the EU
(European Union) spurred the continent’s two leading powers — the Franco-German engine — to
venture into a political, strategic, and military territory (i.e., the EADS merger) where neither one of
them, nor any other countries in the world, had gone before. During the 1990s, with the Soviet
threat gone and America emerging as the world’s sole superpower, one witnessed transatlantic
tensions over a number of issues, ranging from the ICC and the Kyoto Protocol to the EU’s attempt
to build its own security and defence capability outside of NATO. The ESDP effort, in particular,
raised American suspicions that Europe was no longer merely a major economic competitor —
something that had already triggered US concerns in the 1960s and 1970s — but was now also trying

to position itself as a strategic competitor and possible counterweight to Washington.

idea (especially regarding a potential merger with BAe) as the military had a strong interest in fostering more
competition for US defence bids in an effort to get “more bang for the buck”. Hamre (2007)

* Hayward (1999) p. 9

' DCX = DaimlerChrysler Corporation
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The cooling in transatlantic relations made it relatively easy for France and Germany to come to
think of the US as “the other” — a crucial element in any collective identity-building process.
Therefore, transatlantic political differences with Washington, coupled with the preponderance of
US power in the international system, called for selective European counterbalancing against the
American hegemon. For sure, neither France nor Germany had the ambition or capacity to turn the
EU into a strategic / military peer competitor to the United States. However, the unwillingness and
inability of Paris and Berlin to transform the EU into a credible strategic rival to the US did not
mean that the two countries were not able to get their act together when core national security and
economic interests — i.e., the need to maintain technologically advanced and internationally
competitive A&D companies (including the respective national champions as well as Airbus) —
were threatened by US mega-primes. A fundamental change that occurred in connection with the
end of the Cold War was that Washington (through the Pentagon) had lost the strategic incentive to
support the European defence industrial base (including technology transfers, which had begun in
the 1950s), since the Soviet threat had disappeared and Europe was no longer the most important
strategic theatre for the US. The French response to the rise of the American mega-primes in the
1990s is reminiscent of General de Gaulle’s attempt to counter-balance the US in the 1960s, when

9511

he “pledged to restore French greatness through technology, not empire™ . As a result, “the identity

of Gaullist France [became] wedded to the prestige and power of technological dynamism more

. . 12
consciously even than Kennedy’s America” “.

The competitive threat posed by the BMD merger was compounded by the fact that any weakening
of Europe’s (relative) economic and technological position in the international A&D industry was
likely to have a corresponding negative impact on Europe’s ability to act collectively as an
independent security and defence player (i.e., outside of the American-dominated Atlantic Alliance
if necessary). For example, the 1999 Kosovo War served as a dramatic reminder of Europe’s
military and technological deficits vis-a-vis the US. Subsequently, the strengthening of European
A&D industrial capabilities became an important priority for policymakers in Paris, Berlin,
London, and beyond. In the wake of the Kosovo War, the EU’s major arms-producing countries
(France, Germany, UK, Italy, Spain, Sweden) repeatedly emphasised the crucial role played by the
A&D industry in providing the power-projection capabilities necessary to conduct EU-led security

and defence operations abroad.

""McDougall (1985) pp. 179-180
2 Ibid., p. 180
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This thesis analyses the complex relationship between the A&D industry and national governments
in Europe and the United States after the Cold War. The demise of the Warsaw Pact and the break-
up of the Soviet Union were followed by a sharp decline in defence and weapons procurement
expenditures (see Annex T able 4). As a result, both US and European A&D companies came under
tremendous pressure to cut costs and consolidate their operations through M&As. However, the
aerospace industries in America and Europe in conjunction with their respective national
governments adopted different strategies to cope with similar problems and challenges. The
Americans decided to go it alone and pursued the creation of “national champions” like BMD
through the promotion of large-scale national M&As. France, Germany and Spain, in contrast,
decided to move beyond the confines of “national champions” to create EADS, a “European
champion”. The stark choice faced by the Europeans at the time was either to join forces and merge

their national champions or risk becoming a junior-partner-type subcontractor to the Americans."

Boeing’s US$16.3 billion acquisition of MDC in 1997 is the biggest take-over in the US aerospace
industry to date. Both in terms of its size and its political-military implications, the BMD merger is
an important subject of academic scrutiny. In view of America’s global political, economic, and
military preponderance, US aerospace companies saw no need to look for partners abroad to
consolidate their operations, reap economies of scale, and improve their overall competitiveness.
Boasting an unparalleled technological lead and the world’s largest A&D market, the American
aerospace industry along with the US government decided that it was better to consolidate
nationally than to cooperate internationally. From a realist perspective, cooperation always carries
risks, notably in the form of cheating. Even if international cooperation works fine and produces
absolute gains for all parties, hegemonic powers like the US remain concerned about the potential
consequences of the weaker partners deriving relatively greater gains from cooperation, thus
precipitating the hegemon’s eventual decline. Historically, the transfer and diffusion of
technological innovations from the hegemonic core to the periphery has played a key role in the rise
and fall of great powers.'* This point raises a further question: namely whether private-sector
multinational corporations (MNCs) share the same kind of strategic, long-term thinking as their

. . . . 1516 17 1
home governments or whether they are rather interested in short-term profit maximisation.' ¢ '7 18

" Key Western European countries and their A&D industrial companies had already faced this choice vis-a-vis
America since the 1960s (“le défi américain”). That being said, this issue became much more pressing and the choice
much more acute in a shrinking post-Cold War defence market.

' Gilpin (1981)

' «“Because [MNCs] are the major force in international trade and are deeply enmeshed in local economies, they are
influential in national politics and essential to industry. But because they span national borders, many [MNCs] are less
concerned with advancing national goals than with pursuing objectives internal to the firm-principally growth, profits,
proprietary technology, strategic alliances, return on investment, and market power.” OTA (1993) pp. 1-2

'® The aerospace industry’s dealings with China would suggest the latter. After all, Beijing has been able to secure
favourable production sharing and final assembly deals from Airbus and Boeing as it played off the two Western
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Even though America and its European allies were both part of NATO and had just prevailed over
the Soviet Union during the Cold War, the US adopted an A&D industrial policy designed to
preserve and advance the country’s hegemony for years to come. In fact, it is conventional wisdom
among conservative and neo-conservative thinkers that President Ronald Reagan’s massive military
build-up in the 1980s proved to be decisive in out-spending and out-researching the Soviet Union,
thus ushering in the end of the Cold War. “The US will need to redouble its efforts at out-
innovating, out-integrating, and out-investing its competitors.”’” America’s go-it-alone approach
was driven by a concern that other major powers, including a resurgent Europe, could try to
counterbalance US hegemony. Washington’s unilateralism is evidence that its concerns were based
on a realist assessment of potential absolute and relative gains. The fact that the US consolidated its
aerospace industry at a purely national level is a stark reminder that uncertainty and distrust remain
powerful shapers of international relations, even among close allies. Warnings by Congress and the
Bush administration in 2004-2005, that Washington could sharply curtail transatlantic defence
cooperation if the EU were to lift its China arms embargo, illustrate that the US and Europe no

longer necessarily share the same strategic outlook.”’ *' #* ** This is particularly true with respect to

aerospace giants in their race to meet the country’s projected vast demand for commercial aircraft. Interestingly, similar
dynamics were already at play earlier, when Boeing and MDC also competed for access to the Chinese market: “For
weaker states, the industry’s strategic value is an added centripetal force, impelling them to seek participation in the
industry at any level. As a result of shifting power relationships, these relatively weak states may be able to coerce
dominant states to pursue internationalised production strategies. For example, [...] China [...] has benefited from the
competition between Boeing and [MDC], coercing each to establish joint venture projects that include various levels of
production in the PRC.” Golich (1992) p. 913

' During the early stages of the Cold War, when the US was able to rely both on “structural hegemony” — “the
concentration of economic resources (i.e., aid, credits, markets) in a single state” — and “ideological hegemony” — “the
ability of the dominant state to convince other actors to accept its frame of reference as their own” — “to persuade
[foreign / allied] host governments and home offices [of US-based MNCs] to cooperate in extending embargoes and
export controls to its corporations abroad.” However, since the 1970s, “hegemonic decline and the global spread of
American business have placed an increasing proportion of US corporate decision making beyond the control of public
officials. MNCs cannot be seen simply as instruments of foreign policy but as independent actors whose autonomy
from state control can frustrate diplomatic preferences.” Rodman (1995) pp. 107 ; 137. However, Rodman’s
observation only holds true for “normal” US non-defence MNCs. The fact that all major US A&D companies are highly
dependent on the Pentagon’s vast and lucrative procurement as well as R&D budgets gives the US government
unparalleled leverage, and influence over this strategic industry sector.

'8 “A number of studies have shown that since the 1970s, corporate managers have veered away from an ethnocentric
identification with American [CJold [W]ar aims and toward a self-conscious ideology of ‘business internationalism’,
which sought to isolate commercial and financial activity from political manipulations. Corporate spokesmen
increasingly asserted their willingness to deal with any state regardless of ideology and contended that diplomatic
hostility should not spill over into economic relations. Moreover, they characterised their operations in repressive or
hostile states as neutral and apolitical — a necessity for survival in an ideologically diverse world. This change in
corporate outlook, however, made it less likely that MNCs could be persuaded to act in ways that conformed to
American diplomatic aims.” Ibid., p. 112

¥ Defense Science Board (1999) pp. 29-30

% (Fata & Gaspers, 2005)

*' It is important to point out that various US administrations as well as Congress have long used double standards with
regard to third-party arms exports to China. On the one hand, Washington lashed out at Brussels and warned that the
US would sharply reduce transatlantic defence industrial cooperation if the EU were to lift its weapons embargo on
China imposed in 1989. On the other hand, however, Washington largely ignored and turned a blind eye on Israel’s
long-time track record of exporting advanced weapons systems including sensitive US technologies to China — often in
clear violation of US re-export regulations.
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Asia, where America has a strong military presence while the Europeans focus primarily on their

economic and trade interests.

The 1999 EADS merger marked the first time that A&D companies from several sovereign
countries decided to fully merge their operations into one company. The gradual expansion of
political, military and economic cooperation through institutions like the EU, WEU**, and NATO,
as well as the Airbus consortium, created a new level of intra-European interdependencies that
helped to overcome traditional security dilemmas. This is the explanation put forward by neo-
liberal institutionalists belonging to the functionalist and interdependence school. From this
perspective, the process of European integration, developed through political, economic, and also
military institutions, played a key role in overcoming centuries of bloody conflicts and two
devastating world wars. Based on decades of mutually beneficial cooperation within the context of
European integration and Airbus, France and Germany concluded that their interests — defined
through national as well as European identities — were better served by merging their key aerospace
industrial assets into one “European champion” rather than pursuing the creation of different
“national champions”. Confronted with the choice between maintaining a nationally independent,
yet comparatively small and inefficient aerospace industrial base and creating a fully integrated

“European” aerospace company, France, Germany, and Spain opted for the latter.

Turning to the realist perspective on the EADS merger, it is relevant to note that the EADS merger
coincided with primarily French-led EU efforts to create an ESDP distinct from NATO. The
development of ESDP and the corresponding creation of EADS in 1999 were also triggered by the
BMD merger two years earlier. Faced with an America that could potentially dominate Europe both
on the politico-military level (NATO) and economic level (Boeing vs. Airbus, etc.) France,

Germany, and Spain decided to join forces to counterbalance American supremacy. Boeing’s

** During the early stages of the Cold War, Washington “generally gained allied [...] compliance [with US-led
sanctions regimes] despite significant differences over questions of both policy and law. In terms of policy the [US]
sought to forge a multilateral consensus behind policies of economic warfare against the Soviet Union and other
Communist states such as China and Cuba. In contrast, the allies generally preferred to limit embargoes to items of
direct military significance while encouraging the expansion on non-strategic trade. In terms of law, the [US] and its
allies disagreed as to whose legal system had the final authority over the foreign subsidiaries of US firms. The [US]
asserted that the nationality of the home office gave it the right to extend its law to the foreign operations of American
firms even if those operations have an adverse impact on important public interests (the effects doctrine) or national
security (the protective principle). The Trading with the Enemy Act and the Export Control Act gave the executive
branch the statutory authority to apply embargoes and export controls to foreign subsidiaries. Canada and Europe,
however, believed that jurisdiction should be determined by the territory in which a foreign subsidiary is incorporated
rather than the nationality of the home country. Consequently, they defined US claims of extraterritoriality as
infringements of their national sovereignty.” Rodman (1995) pp. 107-108

3 There is a long history of European suspicions that Washington used strategic embargoes like this to disadvantage
European companies in competing with US companies, as an outcome of industrial lobbying and campaign funding for
Members of Congress rather than the strategic / security reasons stated.

* WEU = Western European Union
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acquisition of MDC — the smallest of the three remaining manufacturers of large passenger aircraft
— effectively transformed the dogfight between Boeing and Airbus into a zero-sum game. If left
unanswered, the Boeing-MDC merger threatened to permanently tip the balance in favour of the
Americans, thus potentially forcing Airbus to gradually exit the market. From a realist perspective,
this rather confrontational “us vs. them” process of identity creation has traditionally been one of
the strongest and most effective drivers of international collaboration. The rationale behind EADS
was thus a combination of both business objectives — rationalisation, increased economies of scale —
and political objectives — fostering the process of European integration and providing the industrial

basis for a European security and defence policy distinct from the US.

The globalisation of the A&D industries — which gained momentum after the fall of Communism in
the 1990s — made both the US and its European allies increasingly dependent on “foreign
technologies, foreign-sourced products, or domestic-sourced products purchased from the local
subsidiaries of foreign corporations”.*> As a result, policymakers and business leaders were forced
to strike a difficult balance between the competing demands of maximising economic efficiency
while at the same time minimising foreign control of their defence industrial base. From a purely
neo-liberal economic and business perspective, the nationality of the owners, managers, or workers
of a given A&D company do not matter that much. Defence procurement decisions should be
primarily driven by the desire to find the cheapest, most effective weapons systems available on the
market, irrespective of whether the company is foreign or domestic.® For economists, the
leveraging of international comparative advantages through the expansion of cross-border trade and
investment is the key to increasing a nation’s overall welfare. Costly experiments in industrial
policy, i.e., the creation of “national champions”, are “nothing more than new instances of old

attempts at protectionism and the preservation of inefficiency™”’.

For national security strategists, in contrast, it is of utmost importance where production takes place
and who controls the process. The erosion of a country’s “capacity to build or replace critical force
structures independently of economic and political decisions of other sovereign powers™® poses a
serious potential national security threat. The creation of “national champions” in the A&D industry
in Europe in the late 1980s was partly driven by a neo-mercantilist agenda that strives to achieve

maximum national autonomy in key strategic industries. As one analyst argued, the worst fear of

mercantilists is that “dependence on foreign corporations whose key operations take place outside

> Moran (1990) p. 57

26 «Left to themselves, defence companies will go as international as they can in their operations so as to maximise their
access to markets and minimise the price of their products.” Taylor (1990) p. 70

" Moran (1990) p. 58
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national borders opens up a real threat of interference on the part of their home country
governments.”*’ Mercantilism, the economic dimension of realism, also offers relevant insights into
the EADS and BMD mergers. From the 16" to the 18™ century, the period that coincides with the
emergence of European nation states, mercantilism was the dominant school of economics. While
mercantilism never developed into a unified theory of economics, its various proponents shared a
common belief that the wealth, status, and power of a state are a function of its capital holdings.
Mercantilists also agreed on the zero-sum nature of the international economic system, where the
global volume of trade is “unchangeable” and where the gain of one country comes at the inevitable
loss of another. According to mercantilists, the best strategy for a country’s government to grow
and maximize its capital account surplus was to encourage exports and to discourage imports,
primarily through the imposition of high tariffs. In essence, mercantilism calls for a highly
interventionist economic and industrial policy, where the state creates national champions and

shields them from foreign competition.

Despite frequent public pronouncements in support of international trade liberalisation, political
leaders in key Western countries, especially in France and the US — have retained strong (neo-)
mercantilist and protectionist instincts, especially with regard to strategic industries like the A&D
sector. From a mercantilist perspective, the BMD and EADS mergers were designed to ensure that
a) the aerospace giants could reap economies of scale to become more competitive internationally
and to capture an ever bigger share of the world’s lucrative civil and military aerospace market; and
b) to allow each of the national governments involved to benefit from additional tax revenues, a
boost in employment, increased civil and military technological sophistication, as well as
heightened international prestige as a result of the commercial success of “their” respective

aerospace champion.

% Defense Science Board (1988) p. 2
** Moran (1990) p. 61

20



1.2 The economic and strategic importance of the aerospace industry

A comparative overview of the composition and value of both commercial and military US aircraft
shipments during the 1971-2006 period compiled by the US Department of Commerce (DoC)
illustrates the shifting relative economic weight of the two industry sectors as well as their increased

technological sophistication over time:*’

Year | Military Aircraft Commercial Aircraft Total
QOutput | Value (billion) QOutput | Value (billion) QOutput | Value (billion)
1971 | 2,914 | USS$8.4 8,142 | US$3.0 11,056 | US$11.4
(77 percent of total) (23 percent of total) (100 percent)
1988 | 1,210 | US$43.7 1,800 | US$12.1 3,010 US$55.8
(78 percent of total) (22 percent of total) (100 percent)
1999 | 359 US$35.8 3,440 | US$45.2 3,799 US$81.0 (100
(44 percent of total) (56 percent of total) percent)

In 1971, America manufactured 11,056 aircraft with a combined value of US$11.4 billion. That
year, the commercial aircraft sector accounted for 8,142 units valued at US$3.0 billion; in contrast,
the US manufactured 2,914 military aircraft worth US$8.4 billion. Hence, the ratio between the
total value of military and commercial aircraft production in the United States stood at a stunning
77 vs. 23 percent in 1971. By 1988, at the height of President Reagan’s arms build-up, America
manufactured 1,210 military aircraft worth US$43.7 billion; in comparison, the commercial aircraft
sector delivered 1,800 units at a combined value of US$12.1 billion — thus putting the ratio between
US defence and commercial sales even slightly higher at 78 vs. 22 percent. By 1999, however, the
relative weight of the two sectors had shifted dramatically. Total aircraft deliveries reached 3,799
units, with a combined value of US$81.0 billion. The commercial sector accounted for 3,440 units
worth US$45.2 billion; in contrast, military aircraft production had dropped to 359 planes, with a
combined value of US$35.8 billion. So, just ten years after the fall of the Berlin Wall, the relative
dominance of military vs. civil aircraft production in the United States had been reversed (44 vs. 56
percent) — a development due to a combination of defence procurement cuts and a sharp increase in
demand for commercial aircraft. Between 1996 and 1999 alone, the value of annual US commercial

aircraft deliveries more than doubled from US$22.2 billion to US$45.2 billion.

Is the civil aviation industry part of the private sector in an open economy, or is it rather intricately
linked to the public sector because of its R&DP overlaps with military aviation construction? In a
1992 article which “uses commercial class aircraft manufacturing to focus on the dynamic

relationship between states and markets”, Vicki Golich writes:

O ITA (2006)
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“In the case of commercial-class aircraft manufacturing, structural changes in the
international system and industry dynamics act as centripetal forces impelling states and
corporations toward collaboration, while the industry’s strategic value acts as a centrifugal
force impelling protectionist policies designed to avoid perceived vulnerabilities associated

with mutual dependency.”’

Several different, partly opposing forces have been shaping the commercial aerospace industry in
recent years and decades. At the international systemic level, Golich identifies the following four

centripetal forces:

“First, transnational interdependencies extend across an increasing number of political
boundaries and link a growing number of issue areas. Few national leaders believe that it is
possible to disengage from the network of economic interdependence. [...]

Second, power capabilities are more equally, if still asymmetrically, distributed among
states. [...] The growth of aerospace manufacturing capabilities in Europe and the newly
industrialising countries of Brazil, Indonesia, and Israel reflect this change. [...]

Third, the large foreign debt that emerged as a structural problem in the 1980s depresses
purchasing power. [...]

Finally, market dimensions are no longer delineated by a series of distinct national markets

linked by trade.”

Dramatically changing dynamics within the commercial aerospace industry itself have also acted as
centripetal forces pushing the companies concerned towards closer (national and transnational)
collaboration; i.e., FDI*, co-production and licensing arrangements as well as collaborative

undertakings to design, produce, and market aerospace products as well as systems:**

“During the last fifty years the industry has been transformed into a sector characterised by
an oligopolistic production structure, an extremely high survival risk, and intense
competition for sales in a global market. [...] Technological advances have extended
developmental lead time, increased launch costs, complicated marketing, and lengthened

: o 35
the time between initial research and revenue earning.”

! Golich (1992) p. 902

32 Ibid., pp. 902-903

3 FDI = Foreign Direct Investment
** Golich (1992) p. 924

* Ibid., p. 903
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Virtually all of these industry dynamics are driven by the exponentially rising R&DP costs of
building next-generation aircraft. For example, the average commercial aircraft manufacturing costs
per seat increased from US$65,000 in 1970 to US$275,000 in 1991 — a more than four-fold increase
in 21 years.’® As a result, soaring R&DP expenditures “have increased the proportion of launching
cost to equity from 42 percent (for the development of the Douglas DC6 in the 1940s) to 155
percent (for the development of the DC10 in the late 1960s and early 1970s)”.*” Detailed shipment
statistics by the US Department of Commerce cited earlier also illustrate the exploding average unit
costs for both US commercial and military aircraft.’® In 1971, the average US civil aircraft cost
US$367,000; the corresponding average figure for military aircraft stood at US$2.9 million. By
1987, the average price of a US commercial aircraft had skyrocketed to US$6.7 million; in
comparison, US military aircraft cost an average US$36.1 million. In 1999, US civil aircraft, on
average, cost US$13.1 million while the corresponding figure for military planes stood at US$99.7

million.*’

Pentagon procurement programmes have long been hampered by major delays and cost overruns:*

“Every service has to some extent mortgaged its future by failing to contain equipment
costs, and by trading existing equipment and force elements to develop new systems that it
may never be able to procure in the numbers planned. These failures in cost containment
have been compounded by the failure to make realistic assessments of technology and
production capabilities, and the failure to set reasonable performance specifications and
then stop the grow of technological risk and even more demanding performance
specifications over time.””"’!

“Almost every major aircraft development programme is in so much trouble that the
replacements are stuck in a morass of procurement and development problems, cost
explosions, and rifts within the [DoD]*. Fifth-generation tactical aircraft are affected by

.. . 43
significant delays and cost increases.”

*® Ibid., p. 907

37 Golich (1992) p. 906

**ITA (2006)

% In 1983, legendary US aerospace executive Norm Augustine pointed to the problems arising from the fact that unit
costs of next-generation military aircraft rise exponentially while defence budgets only grow linearly. Coining what has
become known as “Augustine’s Law”, he extrapolated this trend and took it to a tongue-in-cheek extreme: “In the year
2054, the entire defence budget will purchase just one aircraft. This aircraft will have to be shared by the Air Force and
Navy 3% days each per week except for leap year, when it will be made available to the Marines for the extra day.” See
Law 16 in Augustine (1983).

0 Art (1972) pp. 95-114

! (Cordesman & Kaeser, 2008) p. 1

*2 DoD = Department of Defense

# (Cordesman & Kaeser, 2008) p. ii
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In civil aviation, Boeing’s Dreamliner and the Airbus A380 serve as reminders of how the multi-
billion dollar investments required for building next-generation aircraft as well as the extremely
complex production processes — which often cause costly delays — are even exposing the world’s
leading aerospace companies to major financial and business risks. It is precisely this high-stakes
tendency for aerospace companies to bet their future on the development of new aircraft that led
John Newhouse to title his classic study about the industry sector and the Boeing vs. Airbus
competition “The Sporty Game”.** Rising R&DP expenditures explain the cutthroat competition
between Boeing and Airbus as both are scrambling to boost profits by spreading their rising fixed
costs over an ever-larger number of sold aircraft units. This intense sales competition also accounts
for the fact that major acquisition decisions by airlines in Asia, the Middle East, etc. are often the
subject of top-level political lobbying by US / European officials trying to secure a deal on behalf
of “their” aerospace companies. “Successful aircraft sales depend on price, performance, politics,
and timing.”45

“Perhaps ironically, the combination of dramatically increased risk and the need to sell
aircraft to a global market characterised by greater parity and proliferating
interdependencies among actors has impelled some state and corporate policymakers to

. . . 46
pursue collaborative production structures as a survival strategy.”

The highly integrated nature of the commercial and defence aerospace industrial base explains why
national governments tend to maintain close political and even direct financial links (through

shareholdings, etc.) with “their” respective aerospace companies.

“Despite the differing requirements for civil and military aircraft, the technology base,
much of the supplier base, and the skills and processes used are essentially common. They
become mutually supportive in attaining diverse civil and military objectives. The
technological synergies are very constructive. Military developments stress performance,
while commercial aircraft developments emphasise lowered production costs, vehicle
operating efficiency, and high availability with low maintenance — attributes that are

valuable to the military establishment.”*” **

* Newhouse (1982)

* Golich (1992) p. 906. In this context, key performance indicators include “capacity and frequency demands; payload;
range; fuel efficiency; airport and environmental requirements; capital costs of acquiring the aircraft; training and
maintenance costs; and fleet standardisation and commonality within a single airline or among those that pool
equipment and ancillary services.” Ibid., p. 908

*Ibid., pp. 909-910

" National Academy of Engineering (1985) p. 101

* «Currently, the fact that the two sectors share virtually the same production base supports the military-commercial
connection. Commercial design and production teams can and have developed military hardware. A complex
infrastructure of firms [...] supplies sophisticated components, materials, and equipment including electronics,
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Aerospace companies also deliver significant economic benefits for their home countries (export
earnings, jobs, technology clusters, etc.), thus providing additional mercantilist incentives for
national governments to keep a particularly close eye on firms in this sector and to prevent them
from simply falling into the hands of foreign competitors (see Annex Table 1, 2, and 3). In
America, the sector has been the most important industrial contributor to US export revenues since
the 1950s.* If the commercial aerospace business were a “normal” industry sector in a globalised
economy, one would certainly expect to see large-scale cross-border M&As leading to the creation
of fully-integrated multinational civil aerospace firms. However, with the exception of EADS, that
has not (yet) happened. Things are made more complicated by the fact that virtually all of today’s
major aerospace companies — with the exception of Lockheed Martin (LMC) have sizeable
commercial and defence operations. Therefore, governments on both sides of the Atlantic do care
how and what their aerospace companies are doing. To a certain degree, it is fair to say that the US
government has generally adopted a more laissez-faire-dominated approach towards the aerospace
industry than its counterparts in Europe. Unlike Paris, Washington holds no direct equity stake in
any major A&D group. That being said, however, it is also quite clear that the US government does
not view these companies as part of a “normal”, non-strategic industry sector which should simply

be left to the competitive dynamics of the global markets place:

“US decision-makers remained convinced that mutual economic dependency created
undesirable vulnerabilities and that the state should intervene in the private sector only to
achieve national security-related goals.”"

“US corporate behaviour has been affected by the prevailing American political ideology,
which views cooperation suspiciously and has historically placed a higher priority on
political-military security than on economic relations.”’

Nonetheless, American commercial aerospace companies did significantly expand their
transnational collaborative production strategies during the 1980s and 1990s.’* This shift towards

more internationalised production structures was partly driven by the rapidly increasing share of the

aircrafts’ overall production value that was outsourced / offshored to subcontractors located in

communications equipment, and scientific instruments to both sectors. [...] Market requirements have triggered
technological and product advances relevant to military needs and vice versa. Together, these factors reduce the cost of
providing an essential military industrial base.” Golich (1992) p. 911

* Ibid., pp. 911-912

0 Ibid., p. 918

S Ibid., p. 921

> These cross-border arrangements were primarily based on co-production agreements rather than joint R&D
programmes, which are politically much more sensitive and potentially involve technology transfers harmful to US
national security interests. Ibid., p. 927
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Europe, Japan, China, etc.”® > So again, what is the exact status of the commercial aerospace
industry? Is it part of the private sector in an open economy, or is it rather intricately linked to the
public sector because of its R&DP overlaps with military aviation construction? On the one hand,
all major US aerospace companies are fully privatised and even in Europe, traditionally more
interventionist governments in France and Spain have agreed to at least a partial privatisation of
their country’s A&D base. At first glance, aerospace giants such as EADS and Boeing thus appear
to be part of the private sector in an open economy. Both firms are listed on the stock market and
their top management and supervisory boards are appointed by the shareholders. At the same time,
however, the strategic, economic, and technological importance of integrated commercial A&D
companies such as Boeing and EADS makes them subject to political interference by their
respective home governments. Political decision-makers in Washington, Paris, Berlin, London, etc.
do care about how and what “their” A&D players are doing.” *° At the same time, these corporate
players also exert political influence in a two-way relationship: the “Military-Industrial Complex”,
the money Boeing and other major A&D companies spend lobbying on Capitol Hill, etc.:
“[D]efence contractors lobby Congress constantly and aggressively; their skill in dealing with the
government is in fact one of their core competencies.”’ In the US, the sharp reduction in the
number of prime defence contractors after the end of the Cold War and the corresponding loss of
competition over major procurement programs has led to even closer ties between industry and “the

state”:

“Competition barely exists in the defence industry and is growing weaker by the day. It was
a different story just two decades ago. In the 1980s, 20 or more prime contractors competed
for most defence contracts. Today, the Pentagon relies primarily on six main contractors to
build our nation’s aircraft, missiles, ships and other weapons systems. It is a system that
largely forgoes competition on price, delivery and performance and replaces it with a kind
of ‘design bureau’ competition, similar to what the Soviet Union used — hardly a recipe for
success. [...]

The United States is approaching an ‘arsenal system’ for developing and producing its

weapons — that is, one in which the government manufactures its own weaponry. [...]

>3 “[T]he proportion of subcontract work has risen from a typical level of 40 [percent] for the Lockheed Electra in the
1950s, to over 70 [percent] for the Boeing 747”. Hayward (1986) p. 27

>* Furthermore, “primary US incentives [to pursue transnational production processes] include financial support [from
governments of programme participants], avoiding potential European tariff barriers, nullifying or diluting competition
from European firms and avoiding antitrust restrictions.” Golich (1992) p. 923

> “In each country, the [g]overnment “accepts or denies the setting up of armaments activities on its national territory,
and therefore has a decisive influence on any restructuring process of its defence industry, regardless of the legal status
of the companies”. Van Eekelen (2005) p. 5

3¢ London retains Golden Shares in BAE, Rolls-Royce, etc.

37 (Gholz & Sapolsky, 1999/2000) p. 16
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Unless we act soon, we may find that the only solutions available will be to nationalize the
military industrial base or to ‘outsource’ production of our weapons systems, with excessive

portions of that work going overseas.®

Government intervention in the A&D industry is also very common in Europe. Paris in particular —
which had historically relied on an arsenal system — put a premium on the creation and maintenance
of an autonomous, technologically advanced A&D industrial base and ultimately viewed it as the
best guarantee to defend France’s power position and interests in the world. Against this backdrop,
French and German governments have been fighting regularly over the exact distribution of EADS /
Airbus top management positions along national lines. This state of affairs is even more surprising
given the fact that Berlin has no equity stake in EADS. However, in order to push back against
Paris and to prevent a potential sell-out of Germany’s A&D base to the French, the German
government has repeatedly felt it necessary to get directly involved in strategic decisions or crucial
top-level personnel choices. While France has been “gradually moving away from the traditional
model of protecting state interests through total government ownership and control and toward a
private ownership-based model that allows foreign investment even in firms with sensitive

9559

capabilities””, there is simply “no evidence the French government intends at this time to fully

divest its shareholdings in defence firms or [more importantly] eliminate its Golden Shares”.%® ®!

“The boundaries between industrial corporations and the state are not easily drawn in
aerospace. [...] those in high political office are wont to regard the aircraft industry and its
products as symbols of national prowess. As a consequence, industrial competition is all too
often transmuted into deeper conflicts between states over what they deem their rightful
political and economic territories. [...]

While aircraft industries retain strong national affiliations, international collaboration has
nevertheless become normal practice in airframe and aero-engine research and
development and production. [...] Intense competition is, paradoxically, giving rise to
increasingly extensive and intricate patterns of collaboration, with firms that are working
together in one area frequently competing in others.

[...] Hayward has understandably chosen in the face of such complexity to concentrate on
the civil industry. Yet military production is a more extensive activity for most of the firms in
this industry, and it is ultimately the factor that ensures its special status. We must now hope

that he will turn his attention to the military sector, and help us overcome our present

*¥ (Zakheim & Kadish, 2008)

%% Bialos (2009) vol. II, p. 345

 Ibid., p. 347

%! French government interference also extends to non-strategic firms like Renault. (Hall & Tait, 2010)
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ignorance of the relationship between civil and military activities in this important

industry. "

Due to the aerospace industry’s strategic importance, the basic principles of the West’s post-WWII
international economic order — based on the free flow of goods, services, and money across borders
— never fully applied to that industry sector. For instance, governments have generally imposed
unique accounting and security restrictions on both private and state-owned aerospace companies.
Furthermore, governments tightly regulate arms exports, technology transfers, and foreign direct
investment in this strategic industry sector.”” Even within the EU, the aerospace industry has been
shielded from the competitive dynamics of the Common Market.** Until the end of the 20™ century,
this national security logic also extended to the airline industry, where the protection of state-
controlled national carriers through the distribution of exclusive landing rights has long been
commonplace. Apart from access restrictions, many countries have stringent rules limiting foreign
ownership of their national airlines. Washington, for instance, has limited foreign non-voting equity
stakes in US airlines to a total of 49 percent while the total voting rights of foreigners must not
exceed 25 percent. In the US, these ownership restrictions are justified in terms of national security

as most US commercial airlines are part of the DoD-controlled Civil Reserve Air Fleet (CRAF).%

In the military domain, national governments are usually the main customer of their respective
national aerospace companies. This monopsonic market power has given governments
extraordinary leverage over “their” aerospace companies, including a key role in defining the
requirements for military products. Furthermore, given the capital intensity of advanced weapons
technologies, national governments usually support the research and development of new military
systems. As a result of these barriers, the aerospace industry has typically been insulated from the
commercial pressures and disciplines of “normal” businesses. In Europe in particular, governments
at times even seized direct control of parts of their national A&D industrial base. In this context,
governments can leverage monopsonic market powers to determine the structure, conduct and
performance of their A&D industry. The government’s overall objective — especially during high-
threat / high-risk periods like the Cold War — is clear: to retain a certain degree of national autarky
and autonomy in arms development and production to safeguard the country’s vital security

interests and to protect their technological innovation. In the US, in particular, the close,

62 Walker (1987)

% Hayward (2000) pp. 115-132

64 “[Alny Member State may take such measures as it considers necessary for the protection of the essential interests of
its security which are connected with the production or of the trade in arms, munitions and war material [...].” Art. 296
(ex Art. 223), EC Treaty.

% CRS (2006)
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interdependent relationship between the government (Congress, the Pentagon, etc.) and the A&D
industry also fostered the emergence of what President Eisenhower dubbed the “Military-Industrial
Complex” (MIC):® politically powerful lobbies that mix corporate and state interests by leveraging
the flow of multi-billion dollar procurement contracts for their own, narrow commercial and
political gain. In particular, Eisenhower warned his fellow countrymen that they should “guard
against the acquisition of undue influence, whether sought or unsought, by the military-industrial
complex”, something which could potentially put it beyond the reach of effective democratic

political control.

Historically, the rise of the aerospace industry is inextricably intertwined with WWI and WWIL.
The two wars — especially WWII — provided a major boost to the aerospace industry as
governments on both sides of the conflict rushed to build up and strengthen their respective
aerospace industrial base. In WWI, planes were used primarily for reconnaissance purposes as their
offensive capabilities were still rather limited. In WWII, in contrast, aircraft performed a wide range
of tactical and strategic operations, including as bombers, fighters, close air support / ground-attack
aircraft, transport and reconnaissance planes, etc. In addition, WWII also saw the introduction of
revolutionary technologies like missiles and nuclear weapons — virtually all of which were
developed in government-sponsored research establishments which employed tens of thousands of
scientist to work on weapons that might provide crucial military advantages over the enemy.
Policymakers were quick to draw the lessons from the two world wars and recognised the crucial
importance of maintaining technological superiority in military and civilian affairs in ensuring
one’s own national security and survival. Nuclear warheads and missiles would subsequently
become the basis for Cold War strategic deterrence. For a long time — that is, from the industry’s
inception during WWI until the 1970s / 1980s — the defence sector served as the aerospace
industry’s technology driver and delivered important spin-off benefits for commercial aircraft

applications as well as other industry sectors:®’

“Historically, civil aeronautics development was triggered by military advancements, which

the civil industry could refine or improve to gain the efficiency or technical objectives

% Eisenhower (1961)

%7 The aerospace industry in general has long been regarded as a technology leader that generates valuable spin-offs for
other industries. For example, innovative composite materials from aerospace manufacturing — initially designed to save
weight and thus fuel costs — have found their way into the automotive industry, rapid transit vehicles, boats, and even
sporting equipment. In the aerospace business, the introduction of innovative light-weight composite materials promises
significant benefits for defence and commercial products alike as “The design of stronger, lighter, and more fuel-
efficient aircraft is a common goal of both sectors.” ITC (2001) ch. 7-6
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required in civilian application — for example the swept-wing, fly-by-wire controls, and
retractable landing gear.”*

“During the Cold War period, the drive to achieve numerical and tactical superiority in
aircraft and missile technology prompted governments to spend lavishly on R&D for
military aircraft that resulted in spill-over benefits for civil aircraft [...].”"*

However, as the centre of technology leadership in important areas like computers,
communications, composite materials, etc. began to shift from government-sponsored entities to the
private sector, the flow of net benefits from the military sector to the civil sector “diminished and

. . 071
possibly reversed in recent years™’’.’

“In more recent years, a reverse situation has become common, with the results of civil
research or component design subsequently being used for military purposes, e.g., improved
fuel efficiency, maintainability and reliability of jet engines, super-aluminium alloys, flight
management systems and flight structures.”””

“There has been a major shift towards military use of technology driven by civilian
research and development [R&D], particularly in electronics. Also, the success of civilian
technology production has fostered the move away from a particular military culture of
technology generation.””

In the late 1980s / 1990s, the growing evidence of “gold-plating” in the defence sector as well as the
discovery that commercial-grade Japanese semiconductors were far cheaper and had almost the
same performance characteristics as US military semiconductors played an important role in
transforming outdated traditional perceptions regarding the flow of innovation between the military
and civilian sectors. “The Decision to broaden commercially — and thus internationally — DoD’s

supporting industrial base, made in earnest during the 1990s, was both conscious and necessary.””

% National Academy of Engineering (1985) p. 101

%ITC (2001) ch. 7-6

" Ibid., ch. 7-5

" «Commercial R&D began outpacing defence R&D in the 1970s. Some studies have concluded that the private
sector’s sophistication and rates of progress have exceeded the government and defence industry, and that commercial
R&D is making militarily useful technology available to allies and adversaries, thereby narrowing the equipment
advantages long enjoyed by the US military. Moreover, many believe that the costs of developing new technologies
within the defence industrial base have grown over the years at a much more rapid pace than the government’s or
companies’ investment rates. Consequently, even in the face of continued spending on R&D, both the US government
and its defence industry have had to reduce the number of new projects in which they invest. The net impact is that the
scope of the government’s pursuit of, and leadership in, technology has declined.” Watts (2008) pp. 55-56

> National Academy of Engineering (1985) p. 101

7 Brzoska (2007) p. 1

" “There also has been something of a shift toward reliance, where possible, on commercial standards, solutions, and
components — although the shift is by no means consistent and varies from one product market to another.” Bialos
(2009) vol. I, p. 44

3 Defense Science Board (1999) p. 8
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The increasing importance of technologies originating in the commercial sector is also illustrated by
stepped-up efforts to control the export / proliferation of dual-use goods which have both civilian
and military applications.”® Foreign collection efforts targeted at the US cleared defence industry
have increased sharply in recent years, primarily “because our organisations research, develop, and
manufacture advanced dual-use (commercial and military) technologies and products™’.
Information systems are by far the most targeted technology. Experts estimate that world-wide
expenditures on military R&D totalled US$85 billion in 2004; 60 percent of which was spent by the
US government alone.”® In contrast, total global spending on defence and civilian R&D amounted
to about US$850 billion that same year — putting the ratio between military and commercial R&D at
1 to 10. In the US, the share of military R&D is significantly higher and amounts to about 17
percent.”” During 1996-2004, total US military R&D spending increased from US$44.7 billion to
US$54.1 billion annually while the combined figure for the UK, France, and Germany dropped

from US$10.4 billion to US$7.9 billion. However, there is no consensus that the commercial sector

has become the (aerospace) industry’s ultimate technology driver:

“Proponents of the viewpoint that the net flow of R&D benefits continues to be from the
military to the civil sector argue that the military sector has always been and will continue
to be more innovative and willing to take risks on new technologies. This innovative drive is
fuelled by the desire to maintain technological superiority over other countries. This group
also points out that the greater demands on military aircraft in terms of speed,
manoeuvrability, and survivability will ensure that technological breakthroughs will first be

achieved by the military sector.”’

The US A&D industry constitutes the backbone of the country’s impressive global military
dominance. Boasting virtually unrivalled technological superiority, a vast fleet of American fighter
planes and bombers, aircraft carriers, helicopters, missiles, spacecraft and satellites enable the US to
project its military power around the world and gather unprecedented amounts of intelligence on

foes and friends alike. The A&D industry is also a key element of the Pentagon’s transformation®'

7% «“Qver the past half century, knowledge of advanced weapon technologies has proliferated around the globe and
become more widely accessible to small states and even non-state groups. No longer are the nations of the developed
West and the former Soviet Union in a position to dominate R&D or maintain effective control over the more important
military technologies and capabilities.” Watts (2008) p. 64

77'US Defence Security Service Counterintelligence Office (2006) p. 1

™8 Watts (2008) p. 4

7 The figures for the UK, France, and Germany are 10, 9, and 2 percent, respectively. Ibid., p. 5

%TTC (2001) ch. 7-6

1 DoD (2003)
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52 designed to move from “an industrial age to an information age military” with fundamentally
joint, network-centric, distributed f