71 Segreto, Jesse (1999)

An Economic History of the
Silicon Valley

An
Economic History
of the
Silicon Valley

Jesse Segreto
June 1999




ﬂﬂiT?'ﬂl"—; Fiei

Ui §aREe n,gﬁ-m-ﬂ.* e,
: qﬁqmgunvufif

st of & e 'r-l.-manm (o
URTL aninel 4 mmﬁ'

A u.alWJi l 5 mmm‘ “‘””‘.-[
o ol o o gl el S o St
hén m;m—.-.vf-\‘* TR P e o
i ol wil sidanoin b
evsovind e for consisieme B s @i
‘ -

"The Revolution in Technology which is in progress can\‘apeﬂ%"; %"r}ﬁq%é'&
1t is readily appreciated that as yet only a small begdnmné has %een made in thi
that immense and intriguing advances will continue to be mgde [ these e ad
in terms of opportunity for investment by Western caj e 1S
and employment for Western workers is mdtcate_d "

1{,*&

BT,

Wendell Berge, 1946 ‘ mtmél favn o

[ miity o procsesinformation m & fashion deernac
E“L Bl J“

high technolagy and the comm .

wation.” | d
Regis McKenna, 1984" i é mm for an idea an

v reydlisiaun s.'\'
Jﬂ‘, teprenen The
D “mﬂ'\p RYTWOL

b

T

%, - m l('»ﬂzdm'n‘l a0
: .- = I d ‘ W ¥
"a‘ I_ : .. o p . y I .. ‘. :- “ . hiﬂ?” Sy ~

T TR

S oo

ek

wadrs

b3




Table of Contents
Introduction
Historiography
Branch Banking and World War II
Bank of America, Branch Banking, and Bay Area Small Business
A Favorable War for California
A Transformation in Ideology
Industrial Organization
Radio Research at Stanford University
Varian and Radar
Route 128
Stanford Industrial Park
The Fairchildren

Sources of Human and Physical Capital

On Population and Industrialization: The Local Government Story

Growth Attraction
Annexation, A County Growth Policy
Expansion in the 1950s
Acceleration in the 1960s
Further Implications

Endnotes

Bibliography

11
11
16
19
22
26
29
31
33
36
45
52
54
57
60
64
72
77

81



o TSRS AN TRAR R FEA LB WU L e WAt L e S S At & R AP T e > Y SR P T RN N AN
I k. W et e B e e N e S R e B R e Y B L e R N N IR AR RE Al

sl Fon e o s

Introduction

The rise of consumerism in the Information Age is almost entirely the result of
developments in electronics research and the expansion of the electronics industry.
The United States is currently in the midst of a new Industrial Revolution based upon
the ability to use electrically powered tools that perform tasks at high speeds. The tools
execute tasks that consumers would otherwise perform manually. Thus the tools
reduce individual labor and produce newfound time for consumers. Such tools are also
used to supplement human labor formally involved in processing and disseminating
information. The widespread application of electricity has had a marked and under-
appreciated impact on the industrialized world during this century.

The human who attains the ability to process information in a fashion deemed
useful is the new skilled worker. Today, the business community often designates such
skilled workers as “engineers.” An engineer that creates a model for an idea and
successfully replicates the model for sale and profit is the new entrepreneur. The
entrepreneur is at once the owner, manager, and laborer. The entrepreneur owns the
product of his/her imagination. The entrepreneur utilizes and directs the skills of other
skilled workers to develop the product and uses unskilled workers to mass-produce the
product in order to bring it to market. The entrepreneur also labors to develop new
tools.

The attraction of investment to this new industrial organization produced the new
Industrial Revolution. The industrialization of the late 19" century gathered many
members of an industry into one corporation, and then diversified the corporation to

perform all the processes of production necessary to bring a product to market in order




to maximize profits and minimize expenditures. Skilled workers in the new Industrial
Revolution at first specialized in creating new electricity-manipulating devices to sell and
reinvested profits into the expansion of production capacity. The minimized
expenditures and maximized profit reinvestment combined with increased high-speed
communication driven by the electronics industry inaugurated a new growth potential
previously unequalled in industry. Unmatched rates of growth drew speculators, and
then investors, until capital investment became concentrated in the new industries.

The history of the new industrial revolution is the history of the growth of
electronics and its incorporation into mainstream commercial enterprise. Though the
evolution in electronics theory has occurred more rapidly at varying times in various
regions around the world, one region first dominated the creation of an electronics
industry. The Silicon Valley is the model community of the new industrial era. Those
who implemented new processes of mass-producing electrical equipment are to a large
degree responsible for the rapid exchange of information, and thus the new worldwide
communications revolution.

Only sixty years ago, the Santa Clara Valley was primarily a conglomerate of
well-financed farms and orchards. Yet by the 1970s, the significant changes in the
region warranted a new nickname: The Silicon Valley. Did the valley undergo a
transformation during the war that laid the foundations of a new electronics-based
industry? Did the change result from a rapid departure from the previous industrial
organization in the United States, or was the growth incremental and continuous as in

previous periods of industrial expansion? Finally, where did it all begin, what are the
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roots of Silicon Valley, and why was it formed out of the orchards of the Santa Clara
Valley?

In the pages ahead, | will address these issues by examining important trends in
the Santa Clara Valley’s economic planning and development. | propose thatin the
immediate postwar period, area leaders shifted the direction of growth in the Santa
Clara Valley from an agri-business community to a small business community designed
around technology, reorganizing the region into an industrial-based and highly growth-
oriented economy. To begin, | will attempt to place the discussion in a historical context
by describing current debates around the issue of growth in the west, a common topic of
late in the area of historical research.

However, because of the continuous nature of growth in the region, early periods
of significance cannot be discounted. The discussion will explore the importance of

economic changes in the Bay Area during the first forty-five years of the twentieth
century. | place the focus of the period prior to World War Il on the ascendancy of Bank
of America and the lending policy of its branch banking system. | propose that the
bank’s emphasis on small businesses and individual investors was a key factor in
bringing World War Il war production contracts to California, and particularly to the San
Francisco Bay Area.

The short-term effect of the war was accelerated growth; the war brought many
new workers and doubled industrial output. However, World War Il war production
actually had more significant long run effects, as it influenced the designs of postwar

industrialization in the Santa Clara Valley. For the first time, federal policy makers gave.

attention to the needs of small businesses. The Smaller War Plants Corporation




provided war production contracts to smaller concerns, many of which were financed by
the Federal Reserve Board's Regulation V loans from area banks. The success of
these two programs was not great, especially considering the massive war production
allotments to large corporation. Yet mandated subcontracting of portions of large
contracts to smaller firms initiated a trend of specialization among small manufacturers.
War production brought substantial imnmediate growth to the San Francisco Bay
Area region. Still, my argument emphasizes the major shift in the Santa Clara Valley
that did not begin until after the war's end. The US military required considerable
electronic technology to conduct the Cold War. However, the impact of federal
spending on high technology devices and electrical equipment became minimal as
commercial markets for these products opened. In an effort to retain both the pool of
skilled labor that existed in the Santa Clara Valley owing to a strong electronics tradition
and the influx of war workers, educational and industrial leaders attempted to establish
a new industrial base centered on marketing innovations in electronics technology
commercially.
As the role of the federal government decreased, Santa Clara Valley community
planners wielded powers delegated by the state of California to further encourage
industrial expansion. The governmental bodies instituted land policies favorable to

start-up and relocating companies. The growth plans shifted the area away from

agriculture and built an industrial network. The region's industrial base grew
exponentially in the second half of the century because of innovative entrepreneurship

leading to substantially increased capital investment. The Santa Clara Valley's
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Historiography

Historian Gerald Nash argues that the California economy underwent a
transformation during World War Il. Before the war, the state was simply a raw material
exploiting and agricultural economy. Nash states that the economy was colonial in
nature before the war, in that its sole purpose was to serve eastern industrial
enterprises. California relied on exports to drive the economy. Booms and busts
related directly to international and domestic demand for raw materials and agricultural
products. However, World War Il brought the state a significant population boom and
unprecedented industrial expansion that sparked a new diversification of its economy.
The argument parallels economic historian W.W. Rostow’s theory in The Stages of
Economic Development that some outside force, in this case the immense award of war
production contracts, incurs a “take-off” period of economic growth that might convert an
underdeveloped economy into an independent and highly active economy.?2 To Nash,
new industries formed based upon war induced innovations in science and technology.®
This allowed the state to shed its colonial status and construct an independent,
internally driven economy. In Nash’s view, California businessmen viewed the war as
the most important period of economic expansion in the 20™ century, a second Gold
Rush for the state.

Nash points to the significance of the shipbuilding and aircraft industries in
spurring continued economic growth during and after the war. The shipbuilding

industry, relying on thousands of subcontractors, stimulated many new service




war. The existing aircraft industry, Nash contends, was revamped by war needs to
include new methods of production, wh_ich fueled the industry’s rapid expansion. The
most significant result was “the creation of a research and development establishment,
which changed the nature of the industry and strengthened the military-industrial
complex that was to play a central role in the economy during the next four decades.™
Central to Nash's theory is the development of small enterprises in the West
during World War Il. Nash argues that constituents from California and other Western
states paid close attention to the needs of small businesses. They lobbied for the
establishment of government agencies devoted to nurturing the growth of small

business during and after the war:

The West played a prominent role in the movement to bolster the role of
small business in American society. Indeed, most westerners viewed the
war as an unusual opportunity to throw off the shackles of economic
dependence.... Between 1940 and 1946, therefore, westemn leaders
actively promoted the cause of small business in the national as well as

regional economy.’
Nash believes these leaders were responsible for the creation of the Smaller War Plants
Corporation, which was closely linked to the War Production Board, and which
eventually awarded more than $2 billion in prime contracts and $500 million in
subcontracts to small businesses. The focus on small industries led to a
decentralization of the economy and promotion of private enterprises. According to
Nash, small business development in the West became one of the most significant
planning movements in 20" century America and a key component in reshaping the

West. The new increases in population, industry, and innovation were decisively

sustained in the decades following the war.?



In August 1994 a group of economic historians published a critique in the Pacific
Historical Review called “Fortress California at War: San Francisco, Los Angeles,
Oakland, and San Diego, 1941-1945.” The contributors to the Pacific Historical Review
did not deny the major impact that the war had on California’s economic growth.
However, they called into question Nash’s assumption that the war in itself was the
crucial reason for California’s rise to economic preeminence in the United States from
its prewar status as a mere backward colony of the east.

These historians contend that Nash exaggerates the status of California asa
“colonial fiefdom” to the eastern establishment and undervalues the economic progress
of the state prior to World War Il. Historian Roger Lotchin states that the three largest
California cities, San Francisco, Los Angeles, and San Diego in fact underwent no
revolutionary transformation during the war. Though there were ephemeral wartime
changes, these were discontinued immediately following the war. Los Angeles.and San
Francisco both added fewer industrial jobs than many other eastern and midwestern
cities. Furthermore, the West lagged behind the East in war plant and equipment
spending.”

Economist Paul Rhode maintains that California was no backward economy by
1940. Rhode believes that California greatly increased its share of the national income
between 1910 and 1940. During that time, the state attracted many new manufacturing
companies and industrial workers. Industry was securely in place by the time that
military mobilization began. He sees the growth of wartime shipbuilding and aircraft
industries as rooted in prior economic achievements, and notes that the wartime boom

was transitory and unbalanced and the postwar conversion period highly problematic.




When viewed in the short-run, California’s economic growth between 1940 and 1945
looks substantial: 11.4% annual growth vs. the United States average of 8.5%.
However, average annual growth in California also surpassed the U.S. average
between 1933 and 1940 and between 1950 and 1955. In addition, when viewed over
periods of ten years, California’s annual rate of growth was actually larger between
1920 and 1929 (7.3%) than it was between 1940 and 1950 (6.3%). The construction
boom, the growth of trade and services, and the inflow of nationwide manufacturing firm
branches appears less significant than the development in California’s economic
environment in the 1920s.°

The PHR contributors remove the emphasis of economic growth during World
War Il and place it in different time periods during the century, specific to each author’s
focus of analysis. For instance, one examination of Oakland and the East Bay finds that
though no lasting economic changes occurred because of the war, the social and
political implications of the war were still significant. For example, the influx of white
and black migrant workers from the South strengthened union organization and
established an evangelical subculture still present in Oakland. One contributor
assesses that the war did fundamentally change Los Angeles, propeliing its emergence
as the new leading city in the American West. Another contributor sees no wartime
tion in San Diego. Instead, the federal government's domination of the urban

transforma

growth mechanisms controlled San Diego’s growth cycles: there was a long-term

prewar process that culminated in the war. These views reinforce Lotchin’s and

Rhodes’ de-emphasis of California’s economic growth during World War Il. The general

opinion of the PHR survey is that California’s growth has been rather continuous




throughout the 20™ century, with different regions experiencing more pronounced
growth during different time periods.

Continuity and departures in California’s economic growth underlie this study,
which focuses on the particular region of the Silicon Valley and attempts to determine
whether transformation occurred there during the war, or whether the area’s economic
roots were established in other periods. Federal policy during the Second World War
Caused short-term economic growth in the Santa Clara Valley. A policy encouraging
subcontracting and small business participation in war procurement had the most
significant long-term consequences. However, the war did not cause an immediate
transformation. Rather, it contributed to and accelerated the new Industrial Revolution
in the United States. The diffused location of industry designed to deter the threat of a
long-range missile attack on the industrial northeast, together with the need for new
electronic devices to direct an increasingly automated armed forces, were essential

elements of the coming changes in the agricultural Santa Clara Valley.

ST Sl l‘:c'..'@‘.f:L““'-'

el ol besfenl opai) usﬁ_aj poiteAn

. 1"{’!'»&:?!71_2 E;IQQ_GIG e pallani : 7' ;':[ P




Branch Banking and World War 11

Bank of America, Branch Banking, and Bay Area Small Business

Before investigating the war and the postwar era | wish to explore the institution
that played an indirect, yet important role in tr;e postwar changes in the Santa Clara
Valley. The history of Bank of America, the premier financial and lending institution in
Northern California and Western America during the 20" century, suggests that both
Nash and the economic historians who responded to his argument are in some ways
correct. Supporting Nash’s critics is an examination of the bank’s growth and lending
practices that makes apparent, at least financially, that California broke free from

eastern economic domination prior to the war.

In 1869, only a few months after the golden spike was driven into the ground at
Promontory Point, Utah, a transcontinental railroad station opened in San José.

Expanded markets gave the valley the economic opportunity to establish an agficultural

producing industry. As early as 1875, non-irrigated fruit growing was introduced in Los

Gatos, just southwest of San José. The year round warm climate made the valley a

choice location for specialty crops, namely apricot, prune, and pear orchards, which

commanded a premium in the marketplace.’

The liberal loan policies of the Bank of Italy, which promoted California

businesses in the 1920s and 1930s, also aided the young agricultural community and

canning industry in the Santa Clara Valley. The branch banking system, developed by

A.P. Giannini and his Bank of Italy by 1920, inaugurated the foundation of the modern

economy of the San Francisco Bay Area. Giannini, particularly concerned with his

hometown of San Jose, introduced the nation's first branch bank. The bank

11
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inaugurated smaller interest financing and lower interest rates to IS g

communities throughout the state. The benevolent lending policy operated by

extending capital to areas of greater need at different times. The bank played a key role

in financing the accelerated growth in California during the 1920s and lessened the

traumatic experience of the Great Depression.

Visiting Canada in 1908, Giannini learned about the strengths of a branch
banking system. Home branches in large cities made assets available to small frontier
communities via small branches sometimes thousands of miles outside the major
populated areas. Giannini implemented a similar system for California’s varied yet
abundant agricultural community. A farm upbringing in San José made Giannini familiar
with farmers’ financial needs. Independent small town banks in the San Juaquin and
Sacramento Valleys held monopolies over local credit, hindering the expanding
Northern California economy. Banks charged premium interest rates because many
farming communities had few banks and sometimes only one area lending institution.
In addition, limited resources in many of the isolated towns restricted the ability of these
institutions to give loans. California’s seasonal agricultural production caused widely
fluctuating demand. Farmers in one region would require loans in the same seasons
because of similar climates and crop rotations. In order to meet lending demands, local
independent banks were forced to make an unsafe number of loans in seasons of
greater need. After 1909 state legislation officially permitted branch banking and
Giannini's branch system expanded. With superior resources centered in San

Francisco, Bank of Italy transferred money from communities with less demand for

loans to communities needing loans. Giannini's foresight paid off as farm production

12



more than doubled in California between 1900 and 1920. By 1920, California supplied
two-thirds of the nation’s fruits and vegetables, much of which came from the
agricultural output of Northern California.

The Santa Clara Valley benefited greatly from the strong and growing San
Francisco based financial institution. The bank offered loans to local farmers at reduced
interest rates that enabled valley orchards to expand operations. By 1 930, the world
famous orchards covered 65% of Santa Clara County cropland. 83% of the region’s
nearly five thousand farms produced 55% of the world’s prunes.. 11% of more than
160,000 acres of county cropland was devoted to apricots, most of which were canned
and sold nationwide. In addition, the persistent warm weather of Alviso and Agnew, two
towns adjacent to the south end of the San Francisco Bay, contained the nation’s
second greatest number of pear trees.

The agricultural production influenced the growth of San José'’s industry. A lack
of coal deposits handicapped the growth of manufacturing in much of California before
World War Il. It was agriculturally related industries that provided employment to area
residents. Canning and food processing predominated non-agricultural employment,
followed by food machinery, can and box makers, and food chemical companies.
Golden Gate Packing Company was established in 1875 to can peaches and the Food
Machinery and Chemical Company was founded in 1883 to sell orchard sprays.

The Bank of Italy also applied the stable branch system to make more loans to
small businesses and individuals. The Bank extended lines of credit to the canneries,
allowing them to import fruits from other regions during World War |, when canned

goods were in great demand. By 1920, following nhumerous mergers, 35 large

13



canneries existed in the Santa Clara Valley. By 1925, the agricultural producing anq
packaging valley was fully integrated with the national marketplace as Santa Clara
County became a resource based and export driven economy. Small printing, furniture,
and metal-extracting industries developed to support the agricultural base. 84,400
residents entered the county between 1900 and 1930, more than doubling the
population, and another 29,800 settled there the following decade. In 1940, 23% of
workers in the county were employed by agri-business and only 8% of total workers
were employed in non-agricultural manufacturing.10

Giannini reinvested the returns into expanding his branch system. A tactic of
horizontal integration kept Bank of Italy’s interest rates lower than its competitors’.
Giannini bought failing banks and converted them into Bank of Italy branches. The
booming economy created a huge demand for credit and better services. Therefore,
businessmen and industrialists seeking to expand did not stand in Giannini's way." By
1921, Bank of Italy was comprised of 41 branches in 30 California towns and cities.
Total deposits of $100 million made the institution the third largest west of Chicago. "

Diversification of investors and borrowers played a role in the bank’s success.
Diversifying its deposits among many small investors reduced the bank’s risk of large-
scale withdrawals during a panic. A bank catering to only large accounts stood to lose a
great deal if only a few of the largest clients left or failed, but a broad base of loyal
working class savers made Bank of Italy safe. Over $100 million was diversified among
over 400,000 individuals (an average account balance of only $250), more than any

other bank in the country.™* The focus on small investors was unprecedented. The




growth rate continued at a pace of 40% a year until 1939. At that point, 353 branches
and $1.1 billion in capital embodied the newly renamed “Bank of America” family.™*
The bank’s more than $2.5 billion in deposits by 1942 was fourth largest in the
entire United States at that time. The large deposit base made it possible for the bank
to make many loans. Though only fourth in deposits, the bank became first in money
loaned in 1939. That year, the ratio of loans to deposits was 48% for Bank of America,
as opposed to a nationwide average of only 32.5%. Again, the bank spread its loans
among small businesses and individuals.® By 1945, Bank of America lent over $1
billion for 426,000 loans.'® The average loan of little more than $2300 was less than
two year’'s wages earned by the average Californian.!” The forty-year period of financial
growth and stabilization of small businesses under a strong banking network put
California in a primary position to safely finance the large production orders and the

company facility conversions that were necessary to meet the military demands of total
warfare.

The growth of branch banking on the West Coast is one of the important changes
in the San Francisco Bay Area during the prewar period. The growth of the San
Francisco financial industry and its expanded lending capacity spurred sustained
economic growth in the San Francisco Bay Area prior to World War Il Other San
Francisco banks, such as Wells Fargo, Crocker First National, and Bank of California,
expanded their branch banking structures as well. Growth in existing local industries,
such as the canning industry and orchards of the Santa Clara Valley, benefited from

increased lending competition among large banks. The ability of the Bay Area to handle
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its own investment and lending needs, without East Coast intervention, eStainShed A
foundation for a number of companies expanding their operations.

The financial structure was essential for effecting war production in the region
during World War II. In addition, banks developed internal departments that investeq
the industrial growth that would take place in the Santa Clara Valley following the war
As will be shown, a few key companies established prior to the war began 3 New treng

of industrialization for war production in the region.

A Favorable War for California

California’s prewar growth encouraged the federal government to bring large war
production contracts to the state in the 1940s. The procurement agencies looked
favorably on the state as federal policy diffused the location of industry from the
Rustbelt to the Sunbelt. The war spawned an economic boom in California that caused
significant short run changes. The war brought 500,000 workers to the state, many of
which remained there following the war.'® A large number of them settled in the region
between San Francisco and San José. Furthermore, as pointed out by Rhode,
California sustained the economic growth. This was due, as Nash observes, to the
focus of Western leaders on small business prior to, during, and immediately after the
war. One of these leaders was A.P. Giannini. By the beginning of World War I, Bank
of America’s 493 branches were handling nearly half of the state’s financial needs. For

‘ in
example, in 1941 Californians gave the bank 40% of the state’s total deposits as 21°

—— u__;‘ﬁg_:j'l,,‘

three individuals kept his/her savings with Bank of America.




Because the government focused on the large contracts, Mario Giannini, AP
Giannini’s son and president of the bank during the war, maintained that small contracts
should be federally guaranteed. At his suggestion in 1942, Donald Nelson, chairman of
the War Production Board (WPB), endorsed the creation of the Smaller War Plants
Corporation (SWPC). The SWPC worked closely with the Reconstruction Finance
Corporation and its subsidiary the Defense Plant Corporation to provide subcontractors
with work. 90% of the subcontracts approved by the SWPC went to companies with
fewer than 100 employees.'® Established in the wake of the Small Business Act of
1942, the SWPC was one of the federal government’s first attempts to assist the growth
of American small business by promoting war contracting by subcontracting parts of
large contracts to small businesses. The Smaller War Plants Corporation secured loans
to companies and found financing to facilitate the necessary expansion of small
business operations in order to encourage timely completion of the contracts.?

Moreover, Bank of America and other Bay Area banks further expanded their
loans to new and smaller enterprises in the Santa Clara Valley with contract or
conversion financing and extended lines of credit. With the necessary capital, many
firms competed with the east. luring large war production contracts to the west. The

companies secured loans to revamp their operations and the SWPC rewarded them

with contracts.

Some firms in the Bay Area found creative ways to secure war production
contracts. To lobby for contracts, the South Bay’s young electronics firms combined
efforts with some electronics manufacturers in southem Califoria to form the Western

Electronics Manufacturers Association. David Packard was instrumental in forming the
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