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Since the Second World War, the San Francisco Peninsula has dem-
onstrated a capacity to produce path-breaking new technologies.
Recognized globally as Silicon Valley, the region’s prowess appears
to be growing. At the end of the 1990s, it was the heralded centre of
the dot.com boom. And after that bubble burst, the auspicious debut
of Google established it as the standard-setter for Internet search en-
gines. This remarkable record, and the wealth that it has spawned,
has attracted legions of interpreters. In a nation and a world ob-
sessed with technology-based economic development, everyone wants
to know Silicon Valley’s secret of success. But understanding the Val-
ley is less a secret than a riddle: the relevant factors contributing to
its performance are evident to any keen observer, but how do they fit
together? What makes them work? And, for would-be imitators, how
might they be replicated? This volume by Christophe Lécuyer pro-
vides a new and authoritative account of how the pieces came to-
gether to create Silicon Valley in the first place.

Lécuyer contrasts his approach with those taken by Stuart Leslie,
who accorded a crucial role to Stanford University and particularly
military patronage, and by Anna Lee Saxenian, who emphasized how
a productive regional network emerged from the decentralized, com-
petitive structure of industry.1 While supporting aspects of these
analyses, Lécuyer endorses the perspective of Alfred Marshall, whose
writings on the formation of industrial districts accorded ‘a central
place to technological skills and manufacturing practices’ (p. 4).

1 Stuart W. Leslie, The Cold War and American Science (New York: Columbia University
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Probing these two factors, Lécuyer provides a detailed business and
technological history of the Valley’s formative years. His book is
undoubtedly the most complete history of the region’s signature
industry – electronic components.

The saga begins in the 1930s with the development of the power
tube industry on the Peninsula. The original entrepreneurs were
amateur radio enthusiasts. Through inventiveness and cooperation,
they overcame major engineering challenges and competed with
established East Coast corporations. During the Second World
War, their firms flourished, satisfying an enormous demand for ra-
dar and vacuum tubes. In the post-war years, many of the original
firms switched to microwave tubes – magnetrons and klystrons.
Again, it was expertise in engineering and manufacturing technique
that gave these firms a commercial advantage. By the 1950s, the
area had established itself as an important centre for electronic
components. The next stage and the next product cycle, however,
were another matter.

The development of the semiconductor industry from the 1950s
to the 1970s – particularly the story of Fairchild Semiconductor –
occupies the bulk of this volume.2 William Shockley, one of the
inventors of the transistor at Bell Labs, founded Shockley Semicon-
ductor in the mid 1950s, and assembled a brilliant team of young
scientists and engineers. When Shockley proved impossible to work
with, the entire team defected to form its own firm. They found a
sponsor in Fairchild Camera and became a California offshoot of
the East Coast firm. Fairchild Semiconductor pioneered the design
and production of high-frequency silicon semiconductors. By the
early 1960s, it was the largest producer of advanced silicon devices
and stimulated venture capital and complementary firms in the
region. Fairchild initially stumbled in making a transition to inte-
grated circuits, but by the mid 1960s had mobilized the technologi-
cal and manufacturing skill – and the marketing muscle – to
achieve dominance in this field as well. But its early success was to
prove the firm’s undoing.

The large profits generated by Fairchild Semiconductor in Cali-
fornia chiefly served to enrich the stockholders and executives of
Fairchild Camera. Inept corporate leadership fomented a rebellion.
In rapid succession, groups of Fairchild engineers, scientists, and

2 Lécuyer offers another account in ‘Fairchild Semiconductor and Its Influence’, in Chong

Moon Lee et al. (eds.), The Silicon Valley Edge: A Habitat for Innovation and Entrepreneurship

(Stanford: Stanford University Press, 2000), 158–183.
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managers departed to form their own companies – National Semi-
conductor, Intersil, and Intel. These new firms created the next
generation of semiconductor devices, such as memory circuits and
microprocessors. By the early 1970s, these and a host of other firms
had surpassed their older rivals. In 1971, the phrase ‘Silicon Valley’
was coined. Indeed, the region now harboured the world’s largest
concentration of microelectronics manufacturers. Moreover, this
generation of firms exhibited the creativity and entrepeneurship we
associate with the Valley.

The new generation felt that Fairchild had failed to recognize
their technological achievements. They formed firms to develop
products and quickly capitalize them through public stock offer-
ings. Key personnel were given stock options. This pattern of own-
ership was stimulated by, and in turn stimulated, the creation of
venture capital. The new firms, Lécuyer explains, were different
from previous spin-offs and start-ups that, like Fairchild, were
linked with established corporations. The new generation created
the decentralized network of firms that characterized the Valley. It
also nurtured a distinctive culture.

The development of the electronics industry on the Peninsula
benefited from cooperation across institutions and the pooling of
expertise. Lécuyer notes an explosion of trade-secret lawsuits in the
late 1960s, but ‘beneath this atmosphere of intense and often ruth-
less competition was an undercurrent of information sharing’ (p.
275). Technical experts tended to know one another well, often
from Fairchild days; they faced similar challenges; and for the most
part, operated in different market segments. The tacit knowledge
they shared created a marked competitive advantage for Valley
firms. By the mid-1970s, Silicon Valley had become not only the
most productive centre of semiconductor manufacture; it had also
established a pattern that would ensure its ascendancy in succeed-
ing generations.

Lécuyer’s explanation of the ‘Riddle of the Valley’ emphasizes
these unique conditions. In his account, the making of Silicon Val-
ley was due above all to the superior manufacturing techniques
developed there. It was almost exclusively a matter of industrial
technology. Indeed, the author provides an amazingly thorough
and intelligible guide to the succession of manufacturing challenges
that were met and mastered. This explanation, however, leaves
some questions. What was the role of the military? Of national cor-
porations? Of Stanford University?
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According to Lécuyer, the military proved a fickle patron. During
the war, military contracts opened windows of opportunity. After
1945, however, some firms that had benefited sought to escape from
government restrictions by manufacturing commercial products.
Defense Department cutbacks in the early 1960s and early 1970s
drove other firms to the wall – and to civilian markets. On the other
hand, Lécuyer neglects the defence contractors that were also a
significant part of the Valley complex. Lockheed, for example, was
long the largest employer, as well as both a consumer and producer
of technology. Its special relationship with Stanford University was
also a factor in the Valley’s evolution.3

Lécuyer stresses the contrast between the centralized, hierarchi-
cal structure of most large corporations and the flat, decentralized
nature of entrepreneurial tech firms. The latter produced superior
performance by giving professional workers great autonomy, input
into strategic decisions, and a direct financial incentive. Still, large
corporations also played a role. Stanford provost Frederick Ter-
man looked to such corporations to provide resources for Stan-
ford’s engineering school and developed some of its most noted
programmes with this end in view.4 Other major corporations
established research laboratories in the Valley. A few of these
(Sylvania, Admiral) were closed in the 1960’s electronics depres-
sion, but the labs of IBM and Xerox prospered, spawning a host of
spin-off companies in the entrepreneurial mould.

As for Stanford, Lécuyer has himself provided an important
clarification.5 In several key fields, he found that technology trans-
fer flowed from industry to the University, rather than the other
way around. Terman hired a key scientist from Bell Labs to devel-
op solid state electronics, and then sent a junior faculty member to
Shockley Semiconductors to master its technology. Similar steps
were taken on subsequent occasions to bring new technologies into
the University.

Lécuyer’s insight here is undoubtedly important, but it fails to
capture the whole picture. Stanford’s incorporation of these new
technologies not only educated expert workers for these industries;

3 Stuart W. Leslie, ‘The Biggest ‘‘Angel’’ of Them All: The Military and the Making of Silicon

Valley’, in Martin Kenney (ed.), Understanding Silicon Valley: The Anatomy of an Entrepre-

neurial Region (Stanford: Stanford University Press, 2000), 48–70.
4 Stephen B.Adams, ‘Stanford and Silicon Valley: Lessons on Becoming a High-Tech Re-

gion’, California Management Review, 48 (1), (2005), 29–51.
5 Christophe Lécuyer, ‘What Do Universities Really Owe Industry? The Case of Solid State

Electronics at Stanford’, Minerva, 43 (1), 2005, 51–71.
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it also allowed university scientists to advance these fields. As a
result, in the 1980s, Stanford scientists founded three important
firms – Silicon Graphics, SUN Microsystems, and MIPS Computer
Systems. Overall, Stanford’s outreach to industry was remarkable,
and deserves to be factored into the equation. The easy and
reciprocal relations between Stanford engineers and local industry
made abundant contacts possible, further enriching the distinctive
culture of the Valley and quite possibly contributing scientific
inputs as well.6 Certainly, the role of universities and cutting-edge
research in the development of high-tech regions is crucial for
historical understanding and for current policy.

In the final analysis, Lécuyer would undoubtedly insist that Sili-
con Valley is an industrial phenomenon. It is based not on great
inventions, but on the capacity to design innovations, and to man-
ufacture them more efficiently. Lécuyer has provided an unsur-
passed history of how this occurred in the making of Silicon
Valley. Perhaps more remarkable, this pattern has been sustained
since the 1960s. The superiority of Valley companies may very well
be due to the institutionalization of start-up, entrepreneurial tech-
nology firms that Lécuyer has portrayed. Indeed, the proliferation
of such firms results from institutional infrastructure, as well as
from the distinctive culture and its technological expertise.7 Other
regions may try to duplicate this formula, but none has yet shown
the financial, managerial, and technical know-how to do so. Lécu-
yer’s fine study explains how Silicon Valley was born. But his inter-
pretation makes the possibility of replicating the Valley’s dynamics
more remote. That riddle remains.

Roger L. Geiger
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