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EXECUTIVE SUMMARY

Venture capital plays a critical role in technological innovation and economic development.
Venture capitalists invest in new, unproven enterprises, exchanging their investment capital
for an equity or ownership stake in the companies they finance. The venture capital pool
has increased from approximately $3 billion in the 1970s and most of the 1980s to more than
$30 billion by 1989, Venture capital investments also increased stcadily over these years --
from $1.1 billion in 1980 to $3.9 billion in 1987 (all current dollars). Venture capitalists
focus their investments in high technology industries; thres-quarters of all venture
investments between 1969 and 1987 went to high technology companies.

In recent years, a large number of states and localities have committed public funds to
finance public venture capital programs. While Connecticut and Massachusetts were the only
states with venture capital programs prior to 1980, the number increased to 28 by 1938.
Much of this policy is premised on the notion that regional gaps exist in the distribution of
venture capital, and that by alleviating such gaps, states and localities can stimulate
technology and entrepreneurship.

The research undertaken for the study involved the development of a new database on the
geographic distribution of venture capital funds, investments, and coinvestments, as well as
site visits to and personal interviews with principals of leading venture capital funds, This
research was organized around four main research questions. First, how specifically does
the venture capital industry operate?  Second, where is venture capital concentrated?
Third, where is venture capital invested? Fourth, what is the effect of venture eapital on
the economic development of regions, states, and local areas?

The research informed five key findings, as follows:

1. Venture capital is extremely concentrated. The major centers of venture capital in
the United States inciude California’s Silicon Valley, New York City, and Route 128
around Boston. Less important, though still significant, concentrations of venture
capital are found in Chicago, Texas, Connecticut, Minnesota, and Colorado.

2. Because of this, venture capital exhibits extreme "bi-coastalism" and is concentrated
overwhelmingly in the Northeast and Pacific regions. Together, these two regions
control 659 of U.S. venture capital firms, 78% of U.S. venture capital resources, and
74%% of 1.5. venture capital investment.

3. Venture capital investments flow mainly to established high technology centers such
as Silicon Valley and Route 128. Other venture capital centers, which are not high
technology centers, like New York and Chicago, primarily export their funds to
technology regions like Silicon Valley and Route 128.
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Venture capital's impact is context sensitive, In areas with an established high
technology base (i.e., Silicon Valley) , venture capital fuels the growth of that sector,
In areas without such a base (i.e., New York and Chicago), the presence of venture
capital alone is not likely to stimulate innovation and high technology development,
Venture capital is one element of a broad "social structure of innovation” composed
of netwaorks and linkages that connect a variety of actors.

Venture capital alone is not enough to generate high technology economic
development. Public policies that seek to stimulate high technology by enhancing the
growth of venture capital in an area, without influencing other structural elements
of the region’s economic infrastructure, will not succeed. In order to be successful,
public risk capital programs will have to be part of a broader comprehensive and
systematic effort to bolster an area’s technological capacity.



CHAPTER 1

INTRODUCTION

Venture capital is the business of developing new businesses. Venture
capitalists like to start things, to create something from nothing, to stimulate
and encourage innovation (Burton McMurtry, Technology Venture Investors.
a leading Silicon Valley venture capital fund).!

I want to build great companies that's how I get my kick. I look for people
who want to do the same thing (Arthur Rock, venture investor in Fairchild.
Apple and Intel).?

It is not venture capital that is the start of entrepreneurial activity. You can’t
simply put six venture capitalists in Butte, Montana and expect that the
availability of venture capital will engender a Route 128 (Daniel Holiand,
Morgan Holland one of Boston’s leading venture capital funds).’

Introduction

Venture capital plays a critical role in technological innovation and economic
development. California’s Silicon Valley and Massachusetts’ Route 128 area clearly owe
much of their vibrant, rapidly growing economies and their development as high technology
centers to the infusion of significant amounts of venture capital. The successful revitalization
of these regions stands in sharp contrast to the stagnation and decline of the older, more
traditionally oriented manufacturing regions. Venture capital has played a catalytic role in
the formation of new technologies, and indeed entirely new industries. The revolutionary
innovations and inventions of numerous venture capital-backed startups like Fairchild, Intel,
DEC, Apple Computer, Cray Computer, Sun Microsystems, Genentech, and countless others
have set in motion tremendous gales of industrial restructuring and economic renewal. Many
of these companies would never have gotten off the ground at all, nor attained commercial
success so quickly, without the financial backing and managerial expertise of veniure
capitalists. Three-quarters of all venture investments go to high technology companies.

' Burton McMurtry, personal intervicw, (Decomber 1986).

* Arthur Rock, "Strategy and Tactics of a Venture Capitalist,’ Harvard Business Review, November-
December 1957, p. 64,

* U.5. Congress, Joim Economic Committee, Clj
States - Hearings August 30-31, 1984, p. 304
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technology base (i.e., Silicon Valley) , venture capital fuels the growth of that sector,
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systematic effort to bolster an area’s technological capacity.



Venture capitalists invest in new, unproven enterprises, c;x::han%ing their investment
capital for an equity or ownership stake in the companies they finance.” Venture capitalists
are active investors, providing a wide range of assistance that encompasses business,
managerial, financial, and legal issues. Thomas Doerflinger and Jack Rivkin, prominent Wall
Street analysts, characterize venture investing as " ’smart money’ - money that is imbued
with the entrepreneurial savvy, business contacts, executive talent and patience of financiers
with long experience in helping small companies succeed.” And Venture Economics, the
leading authority on the venture capital industry, describes venture capitalists as investors
who seek "to add value through long term iovolvement with continuing business
developments."

Recent years have witnessed an explosion in the number of venture capital
investments. As Figure 1.1 shows, the total venture capital pool increased over 1000 percent
in absolute terms between 1969 and 1987 (a 400 percent increase in real dollars -- sze
Figure 1.2), with most of the increase occurring between 1980 and 1987, when the venture
capital pool surged from $4.5 billion to $29 billion. Venture capital invesitments also
increased steadily over these years -- from $1.1 billion in 1980 to $3.9 billion in 1987 (all
current dollars).

Venture capital resources and investments are geographically concentrated. A few
areas — California’s Silicon Valley, Boston’s Route 128 area, New York City, and Chicago
-- account for the majority of venture capital resources. Venture capital investments are even
more concentrated than this: California’s Silicon Valley and Boston's Route 128 are by far
the largest attractors of venture capital.

Venture capitalists seldom invest alone. Instead, they participate in coinvestment
syndicates that consist of two or more venture investors. Coinvestment provides access to
a much wider range of investment possibilities, and enables venture capitalists to spread risk
by investing in a larger number of deals.

Given these facts, it is not surprising that the public sector has become enamored
with venture capital as a mechanism for generating technology-based economic development.
Indeed, government now views venture capital investment as an essential ingredient of
economic change. In recent years, a large number of states and localities have committed
public funds to finance public venture capital programs. While Connecticut and
Massachusetts were the only states with venture capital programs prior to 1980, the number
increased to 28 by 1988." Much of this policy is premised on the notion that regional gaps
exist in the distribution of venture capital, and that by alleviating such gaps, states and

* On venture capital as a form of investment s¢e A. Bean, D. Schiffel and M. Moges, "The Venture Capital
Market and Technological Innovation,” Research Policy, 1975, pp. 380-408.

* Thomas M. Dosrfiinger and Jack L. Rivkin, Risk and Reward, Random House, New York, 1987, p. 16

% Venture Capital Joyrnal, March 1587, p. 10,

" Edward J. Malecki, "Hope or Hyperbole? High Tech and Economic Development,” Technology Review,
October, 1987, v. 9(7), p. 50. Jack Lyne, "Numerous State, Provincial Incentives Pave the Road for High-Tech
Facility Locations,” Site Selection Handbook, 1987, v. 32, p. 582,
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Figure 1.2

REAL VENTURE CAPITAL POOL

1969 - 1989

Capital in billions of constant dollars
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localities can stimulate technology and entrepreneurship. Still, it remains to be seen
precisely what role venture capital plays in stimulating new business formation, job creation,
and economic development outside the primary regions of investment. And, it is unclear that
simply closing capital gaps will generate technology-oriented economic development along
the lines of a Silicon Valley.

Literature Review

There have been many articles written over the past several years devoted to the
subject of the venture capital industry, This research remains limited both by unavailability
of data and a lack of understanding of the micro-level workings of the venture capital
industry. The literature to date has covered the subject of venture capital firm location in
much greater detail than that of venture capital investment, mainly because data on venturs
capital firm location is easier to come by than data on venture capital investment (which is
virtually unavailable), Most of the research that has been done relies heaviiy on aggrepate
data (available from Venture Economics) which give a grossly inadequate picture of
investment flows at the staie or metropolitan level and from which it is hard to generate
generalizable findings. What's worse, most of this work is hampered by a poor
understanding of how the venture capital industry operates, based upon anecdotes and
"second-hand stories” .

Although a great deal of research has been done on the location of high technology
industry, this work neglects venture capital’s role in high technology agglomerations. Recent
work by Markusen, Hall, and Glasmeier® attributes the regional agglomeration of high
technology industry to a variety of atiraction factors such as research universities, access to
air transport, presence of high skilled labor, ete.). Unfortunately, this work does not include
a venture capital variable. While many researchers have suggested that a technologicel
infrastructure composed of high technology businesses, universities, specialized labor pools,
suppliers, vendors, and consultants is an important prerequisite for high technology
development, virtually no one has tried to determine venture capital's role in such an
infrastructure.” Recently, researchers like Allen Scott and Michael Storper have argued
that high technology regions are new forms of "flexible production cumlglexcs" made up of
tightly linked groups of small and medium-sized manufacturing firms.™ They argue that
the high transaction costs and information-intensive nature of high technology activity
require companies to locate close 1o one another and cooperate as 2 production complex.
However, Seott and Storper neglect to consider the role played by venture capital in their
account of high technology production complexes.

8 Ann Markusen, Peter Hall, and Amy Glasmeier, High Tech America. 1986,

% Walter Stohr. 1986, “Regional Innovation Complexes.” Papers of the Regional Science Association. 59
20-4

W allan Scott and Michael Storper. 1987, “High Technology Industry and Regional Development: a
Theoretica! Critigue and Reconstruction” in Jaternational Social Science Journal 112: 215-32.



The conventional wisdom assumes that the location of venture capital is a function of
high technology industry. This is partly true, at best. On the one hand, some high
technology centers, like North Carolina's Research Triangle, have very little in the way of
venture capital (having invested mainly in high technology branch plant operations). ** On
the other hand {and more importantly), a number of venture capital centers, like New York
and Chicago, have generated very little in the way of high technology development. The
research described in this report was designed in large measure to shed light on the thorny
issues of venture capital location and its relationship to high technology development,

Much less research has been done on the distribution of venture capital investments,
perhaps the crucial dimeansion of venture capital. Here again, most of what has been done
tends to be anecdotal or descriptive in nature. Good data on venture capital investment are
virally unavailable. Venture Economics, the main source of venture capital data, only
publishes highly aggregate numbers for a few baseline states and regions; it is impossible to
get any numbers on flows within or among states or at the substate level. Some researchers
have simply relied on this aggregate data, while others have tried to surmount this problem
by using data in venture capitalists’ investment preferences (published in Venture
Economics, Guide 10 Venture Capital).

Green and McNaughton have examined both interregional investment flows and
interurban differences in investment patterns. They use investment preferences, supplied by
veniure capital firms to derive a set of preference indicators, from which they then
constructed their model of venture capital investment. This is problematic at best, a fact the
authors themselves acknowledge.” In fact, these preference data do pot "pan out” when
compared to our objective investment data. According to their findings, venture capital
firms bhad no stated geographic preference beyond the eatire US. This is directly
contradicted by our findings, which show a distinct concentration of venture capital
investment in Silicon Valley and Boston-Route 128. In another paper, Green and
McNaughton used SBIC investment data to determine venture capital investment,”® While
this avoids some of the earlier problems, it too suffers from bias. SBICs, a publicly-backed
type of venture capital institution, are not representative of the venture capital industry. In
fact, their conclusion that venture capitalists invest locally is incomplete at best. Qur
findings show that while some venture capitalists invest locally, others do not.

In a recent paper, Leinbach and Amrhein have examined the geographie location of
venture capital investment. Their analysis suffers from overaggregation at the regional level
and a highly insufficient time series. Leinbach and Amrhein used data on venture capital
investments for one year, based on the Venture Economics database, to analyze regional

1 wfichael Luger. 1984, "Daes North Carolina's High-Tech Development Program Work?". APA Joursal,
Summer 1984 280-89.

12 Milford B, Green and Rod B. McNaughton, "Patterns of Venture Capital Investment in the United States."
University of Western Ontario, Research Paper, 1986,

1 Milford B, Green and Rod B. McNaughton. “Interurban Variation in Venturs Capital Tovestment
Characteristics.” University of Western Ontario,
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and industry variations in venture capital investment. Based on this, they conclude that the
Pacific Southwest, New England, and the Gulf Coast/Southwest regions attract the greates:
volume of investment, Unfortunately, their analyses obscure many of the most interesting
state and local differences in the venture capital industry. While Leinbach and Amrhein
allude to the regional mismateh of venture capital investments as evidence of regional
capital gaps or market imperfections, they offer only circumstantial evidence to support this
claim. They end up recommending that government should act to establish information-
oriented programs that "promote” the potential "good deals" available to venture capitalists
in a region, but this may, in fact, be wasteful if there are no deals or very few deals in an
area.

The research presented in this report overcomes the weaknesses of the previous
literature by developing and analyzing a reliable data base on the venture industry,
combining that with detailed case studies of leading venture capital complexes. Qur work
sheds new light on venture capital investment patterns and the relationship between venture
capital and high technology. We find that there are various types of venture capital
complexes, some that generate and support high technology, others that do not. Where it
is important, venture capital functions as an integral component of a broad "social structure
of innovation,”" that is comprised of a variety of institutions that support technology-based
economic development.

Research Questions

After surveying the extant literature, we oriented our research around four over-arching
research questions:

(1)  How specifically does the venture capital industry operate?

(2)  Where is venture capital concentrated?

(3)  Where is venture capital invested?

(4}  What is the effect of venture capital on economic development; specifically,

under what conditions does venture capital enhance the economic
development potentials of particular areas?

Research Design / Methodology

Qur research design was organized to shed light on these four questions. The study
was organized into four research tasks. The principal aim was to embed the empirical
evidence within a broad, instittionally-oriented understanding of the venture capital
industry.
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University of Western Ontario, Research Paper, 1986,

1 Milford B, Green and Rod B. McNaughton. “Interurban Variation in Venturs Capital Investment
Characteristics." University of Western Ontario,



The Venture Capital Database: A major component of our research involved the
development of a new database on the venture capital industry. The database was compiled
from information reported in the Venture Capital Journal from January 1984 to December
1987, which reprasents roughly 40 percent to 45 percent of all venture investments made
during that period. The database contains micro-level information on venture capital firms,
venmiure capital investments, and the companies that received those investments. This
enabled us to undertake detailed analyses of venture capital investment fiows at the local,
regional, and national levels.

Field Research: Intensive field research was conducted in Silicon Valley, the Boston Route
128 area, and other areas, to shed light on the dynamics of the venture capital industry.
Oral interviews were conducted with key figures in the venture capital industry, as well as
high 1echnology entrepreneurs who had received venture capital investment. The interviews
provided unigue insight into the history and evolution of the venture capital industry, the
nature of veniure capital investment, and the role venture capital has played in both
innovation and economic development. { A list of interviewees is attached as an appendix
to this report.)

Archival research: Detailed archival research on the origin and history of the venture
capital industry was conducted at the Harvard Business School, Stanford Business School,
Silicon Valley Research Center, and other universities, The archival research included a
comprehensive review of relevant business documents, trade materials, unpublished reports,
newspapers, and periodicals,

Analvsiz and Svnthesis: The final element of the research involved analyzing the empirical

information generated from the database, ficld research, and literature search to provide
what we believe to be a new perspective on the venture capital industry (especially in
Chapter 7). OQur perspective emphasizes venture capital’s role in a social structure of
innovation -- the relationship betwsen venture capital and the broader institutional context
of high technology development,

Major Findings
Basad on our research, we came to ten major conclusions. These are as follows:

1. Venture capital is extremely conceatrated. The major centers of venture capital in the United
States include California’s Silicon Valley, New York City, and Route 128 around Boston. Less
important, though still significant conceatrations of venture capital are found in Chicago, Texas,
Connecticul, Minnesota, and Colorado.
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Because of this, venture capital exhibits extreme ‘bi-coastalism® and is concentrated
overwhelmingly in the Northeast and Pacific regions. Together, these two regions coatrol 65%
of U.S. venture capital firms, 785% of U.S. venture capital resources, and 74% of U.S. venture
capital investment.

Venture capital investments flow mainly to established high technology centers such as Silicon
Valley and Route 128, Other venture capital centers, which are not high technology centers,
like New York and Chicago, primarily export their funds to technology regions like Silicon
Valley and Rouote 128,

Interestingly, this pattern holds in areas that are minor venture capital centers. For example,
the bulk of venture capital investments in Georgia are located in Atlanta, which possesses that
state’s largest concentration of high technology.

Venture capital complexes can be grouped according to a variety of economic and structural
characteristics, into a three part typology: technology-oriented complexes, financial-oriented
complexes, and bybrid complexes.

Technologv-oriented complexes, typified by Califoreia and Colorado, have a significant base of
high technology companies, invest a majority of their capital in-state, feature a higher
proportion of indcpendeat limited partnership type venture capital firms, and attract more
mvestment from other complexes than they make in those complexes.

Finzncial-oriented complexes, New York and Hlinois, control large volumes of financial assets,
have relatively more financial and corporate subsidiary venture capital firms, invest a2 majority
of their capital out-of-state (primarily in techoology-oriented complexes) and attract less capilal
from other states than they export to those states.

Hybrid complexes, Massachusetts, Minnesota, Texas, and Connecticut, possess features of botk
technology- and financial-oriented complexes, For example, Massachusetts has a large base of
high technology companies and attracts significant amounts of investment from other compluxes,
but exports a roughly equal amount of its capital. Connecticut has investment patterns that
place it squarely in the range of a financial complex, but ranks very highly in the high
technology base indicators.

Venture capital's impact is context sensitive. In areas with an established high technology base
(ie., Silicon Valley) , venture capital fuels the growth of that sector. In areas without such a
base {i.e., New York and Chicago), the presence of venture capital glene is not likely to
stimulate innovation and high technology development. Venturs capital is onc clement of a
broad “social structure of innovation” composed of networks and linkages that connect a variety
of actors.

Venture capital alone is not enough to generate high technology cconomic development. Fublic
policies that seek to stimulate high technology by enhancing the growth of venture capital in
an area, without influcncing other structural elements of the region’s cconomic infrastructure,
will not succeed. In order to be successful, public risk capital programs will have to be part of
a broader comprehensive and systematic effort to bolster an area’s technological capacity.



PART L.

THE VENTURE CAPITAL INDUSTRY
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Plan of the Report

The remainder of the report is divided into three major parts and eight chapters, Part
I provides an overview of the venture capital industry. Chapter 2 discusses the evolution and
the structure of the venture capital industry. Chapter 3 focuses on the various functions
venture capitalists perform in the growth and development of new technology-intansive
businesses. Chapter 4 reviews the role of venture capital in technological innovation.

Part I putlines the geographic dimensions of the venture capital industry., Chapter
5 examines the location of venture capital funds and resources. Chapter 6 explores the
geographic distribution of venture capital investments. Part III provides & synthesis of the
previous two sections, and explores the potential feasibility of public venture capital
programs. Chapier 7 summarizes the differences between and among eight major veniure
capital complexes. Chapter §, the final chapter, outlines the policy implications that flow
irom our research.
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to promote "pioneering projects that with proper backing will encourage sound scientific and
economic progress in pew fields—-fields that hold the promise of tremendous future
development."” The Rockefeller family made numerous risk investments in the immediate
posiwar erd.

American Research and Development (ARD) was the first professional venture
capital firm to raiss funds from the sale of shares to private investors. ARD was founded
in Boston in 1946 by Ralph E. Flanders, president of the Federal Reserve Bank of Boston,
Merrill Griswold, head of Massachusetts Investors Trust, and Karl T. Compton, president
of the Massachusetts Institute of Technology. These men then chose Georges Doriot, a
former general and Harvard Business School professor, to serve as president of the company
that sought to provide not only risk capital to technology-oriented businesses, but also
"encouragement and advice... [through the] powerful team of financial experts, skilled
business managers, and leading scientists” assembled by the founders of ARD." Under
Doriot's leadership, ARD invested in such phenomenonally successful firms as Digital
Equipment Corp. and Teradyne, Ine. Surely, Doriot is the father of venture investing. The
Venture_Capital Journal said of Doriot that "His original concepts have remained. Long
term development with active management assistance and support was the Keystone of his

investment philosophy."’

The Small Business Investment Act of 1958

A major impetus behind the rise of the modern venture capital industry was the
Small Business Investment Act of 1958. The early 1950s witnessed increased concern over
the financing of small businesses among business officials and public policy makers.
Organizations like the Committee for Economic Development began to develop a variery
of alterpatives for public vehicles to provide entrepreneurial risk capital. In 1954, the Small
Business Administration (SBA) was created, partly as a result of these efforts, to direct
faderal resources to aid small business development. The subsequent Small Business
Investment Act of 1958 made federal long-term loans available for the formation of small
business investment companies (SBICs). These companies in turn would invest in small,
independent busingsses via equity financing, debt issuance, or some combination of both.
Many of the earliest venture capital funds began as either independent or bank-affiliated
SBICs,

Recent Growth of the Venture Capital Pool

The development of what we now refer 1o as the venture capital industry has
oceurred mainly over the past three decades. A number of reasons have been offered to
explain this dramatic growth in the venture capital pool. First, since the mid-1960s

15 Joe Alex Marris, Those Rockefellor Brothers. Harper Brothers, New York, 1953, p. 169,
18 Gene Bylinsky, "General Doriot's Dream Factory,” Fortune, August 1967, p. 132.

1 Venture Capital Journal, “The Evolution of an Industry: Venture Capital Redefined for the 150"
January 1980, p. 13.



CHAPTER 2

THE VENTURE CAPITAL INDUSTRY

Introduction

The venture capital industry has experienced tremendous growth over the past two
decades. In 1969, the size of the venture capital pool was $2.4 billion doliars., Toduy, it
exceeds $30 billion. This translates to a four-fold increase in constant 1982 doliars. As
Figure 1.2 shows, most of the growth in the venture capital poo! occurred after 1580. The
number of venture capital firms also increased dramatically over the past two decades.
There are over 625 professional venture capital firms in the U.S. These firms employ almost
2,400 professionals. These venture capital companies invested in approximately 4,400
companies in 1986 alone.™

There are a variety of types of venture capital firms: private limited partnerships,
venture capital subsidiaries of industrial corporations, venture capital subsidiaries of
financial institutions, federally-assisted Small Business Investment Companies {SBICs) and
Minority Enterprise Small Business Investment Companies (MESBICs), and wealthy
individuals, Private limited partnerships are currently the dominant type of venture capital
firm, controlling both the largest share of venture capital resources and the greatest number
of offices,

This chapter presents an overview of the historical development of the venture capital
industry in the United States and then provides a more detailed discussion of the industry’s
current structure.

The Origins of Venture Capital

Venture capital, as an institutional form of investment, is a relatively new
phenomenon. Prior to World War II, the functions of today’s venture capitalists were
performed by wealthy individuals and families on an ad hoc, informal basis. The economist
Joseph Schumpeter used the term "entrepreneurial financiers” to refer to these early venture
capitalists. More organized types of risk finance or venture capitai emerged to finance our
national railroad system and the American steel industry. This was especially important since
traditional financial institutions were unwilling and/or unable to absorb the risk of investing
in new industries during the late 19th century.

The Postwar Years

Venture capital emerged in its modern institutional form in the years following Werld
War II. Wealthy individuals such as J.H. Whitney, Laurance Rockefeller, and others
established private risk capital investment firms which, in the words of Rockefeller, sought

14 gpira and Haynes, "Historical and Program Highlights of the Small Business Investment Company
Program ard Private Venture Capital Investment,” 1988, p. 15,
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to promote "pionzering projects that with proper backing will encourage sound scientific and
economic progress in new fields--fields that hold the promise of tremendous future
development."~ The Rockefeller family made numerous risk investments in the immediate
postwar era

American Research and Development (ARD) was the first professional venture
capital firm to raise funds from the sale of shares 10 private investors. ARD was founded
in Boston in 1946 by Ralph E. Flanders, president of the Federal Reserve Bank of Boston,
Merrill Griswold, head of Massachusetts Investors Trust, and Karl T, Compton, president
of the Massachusetts Instirute of Technology. These men then chose Georges Doriot, a
former general and Harvard Business School professor, to serve as president of the company
that sought to provide not only risk capital to technology-oriented businesses, but also
"encouragement and advice... [through the] powerful team of financial experts, skilled
business managers, and leading scientists” assembled by the founders of ARD." Under
Doriot's leadership, ARD invested in such phenomenonally successful firms as Digital
Equipment Carp. and Teradyne, Inc. Surely, Doriot is the father of venture investing. The
Venture Capital Journal said of Doriot that "His original concepts have remained, Long
term development with active management assistance and support was the keystone of his

investment philosophy."’

The Small Business Investment Act of 1958

A major impetus behind the rise of the modern venture capital industry was the
Small Business Investment Act of 1958, The early 1950s witnessed increased concern over
the financing of small businesses among business officials and public policy makers.
QOrganizations like the Committee for Economic Development began to develop a variety
of alternatives for public vehicles to provide entrepreneurial risk capital. In 1934, the Small
Business Administration (SBA) was created, partly as a result of these efforts, to direct
federal resources to aid small business development. The subsequent Small Business
Investment Act of 1958 made federal iong-term loans available for the formation of small
business investment companies (SBICs). These companies in turn would invest in small,
independent businesses via equity financing, debt issuance, or some combination of both.
Many of the earliest venture capital funds began as either independent or bank-affiliated
SBICs.

Recent Growth of the Venture Capital Pool

The development of what we now refer 1o as the venture capital industry has
oecurred mainly over the past three decades. A number of reasons have been offered to
explain this dramatic growth in the venture capital pool. First, since the mid-1960s

13 Joe Alex Morris, Those Rockefelar Erpthers. Harper Brothers, New York, 1953, p. 169,
16 Gepe Bylinsky, "General Doriot’s Dream Factory," Fortung, August 1967, p. 132,

7 Yenture Capital Journal, "The Evolution of an Industry; Venture Capital Redefined for the 12305
January 1980, p. 13,
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traditional manufacturing industries have been beset by falling profits, making venture
investments a more attractive investment option. Second, the high returns offered by new
technology-intensive industries like semiconductors, computers, and biotechnology have
tended to "pull’ investments toward these new fields. Third, there was "escalating” stock
marke: activity in the 1970s and 1980s, which made it easier to take new companies into the
new issues market. And fourth, a series of changes in public policy--most notably reductions
in the rate of taxation on capital gains and the liberalization of restrictions of public pension
investments under ERISA statutes--helped to channel additional capital into the ventwre
capital pool. A model developed by William Bygrave and Jeffrey Timmons™ shows strong
positive correlations between the volume of new public offerings (IPOs), the liberalization
of declining capital gains taxes, and the increase in the total venture capital pool.

Chanpes in the venture capital pocl have closely followed changes in the tax rate on
capital pains. As Figure 2.2 shows, the steady increase in the tax rate on capitai gains from
23 percent in 1969 to 49 percent in 1976 was followed by a decline in the venture capital
pool (measured in constant dollars) from $6.1 billion in 1969 to $4.3 biilion in 1977. The
lowering of the capital gains tax rate to 33 percent in late 1978 and then agzin to 28 percent
in 1979, and 20 percent in 1981 has been followed by a dramatic increase in the venture
capital pool.

We ran some simple correlations to gauge the relationship beiween venture capital
and tax rates on the one hand, and ven:ure capital and the IPO market on the other. The
first correlation, which compares the percentage change in the real venture capital pool to
the maximum capital gains tax rate, is -0.734, a strong negative relationship. The second
correlation, which enmpares the net change in the venture capital pool (in constant 1982
dollars) to the total funds raised in the new issues market, is .884 indicating that increases
in the venture capital poo! are related to increased activity in the initial public offering
market.

The Structure of the Venture Capital Indwstry

There is a variety of types of venture capital funds: private limited partnerships, bank
related venture capital funds, corporate venture capital funds, Small Business Investment
Corporations, and "angels.” The following sections examine each of these in detail. Figure
2.3 shows the percent change of different types of venture capital companies between 1977
and 1987. Although all types of venture firms increased in actual number, private veniure
capital limited partnerships experienced the largest percentage gain, relative to the other
types of venture capital firms.

12 William Byerave and J. Timmeons, "An Empirical Model of the Flows of Venture Capital,” in J. Hornady
et al., Frontiers of Entreprencurial Research, Center for Entrepreneurial Research, Babson College, Wellesley,
MA, 1985.
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Venture Capital Limited Partnerships

One of the most striking features of the venture capital industry over the past two
decades is the dramatic growth in limited partnerships as the primary vehicle for venture
capital investment. In 1977, limited partnerships accounted for 44 percent of all venture
capital companies and coatrolled 35 percent of the total venture capital pool. By 1987,
limited partnerships represented 58 percent of all venture capital firms and 70 percent of
venture capital resources, '

The emergence of limited partnerships as the dominant form of venture investing was
the result of a lengthy period of experimentation and evolution. Basically, the limited
partnership eclipsed other models because it provided an effective way to mobilize large
armounts of funds from outside investors and enabled venture capitalists to realize significant
financial gains, Today, partnerships are often piggy-backed one on top of one another,
giving rise to the phenomenon of "megafunds” with value in excess of $500 million. While
early partnerships were run by one or two venture capitalists and a skeleton staff, modern
partnerships may have five to ten general partners, a dozen associates, and & sizeable
support staff. To effectively manage their assets, modern partmerships have adopted
increasingly formal organizational schemes.

Private limited partnerships are composed of both general and Limited partners.
General partners are the professional venture capitalists who secure capital commitments
for a fund and make and manage its investments, while limited partners are the financial
investors in the fund. On average, limited partnerships have a fixed lifespan of seven to ten
yeurs. The first few years are ones of active investment, while the remaining period is used
to build companies to the point of public stock offerings, mergers, or other forms of exit.
Because of their limited life expectancies, partnerships seek to build companies rapidly, in
order to realize large capital gains the proceeds of which are then invested into new venture
funds or kept accordingly.

Recent years have seen a shift in the source of funds for limited partnerships.(See
Figure 2.4) Between 1978 and 1984, capital supplied by families and individuals declined in
importance relative to capital from financial institutions and corporations. By 1934, pension
funds had become the single, most important source of funds to venture capital partnerships
suppiving 51.1 billion or 35 percent of total capital. E;,' 1987, that number had risen to $1.57
billion or 40 percent of total capital committed.”” Over the same period, corporate
commitments fluctuated from 10 percent of total capital commitments made in 1978, to 19
percent in 1980, and then back to 10 percent in 1987. Other major contributors to venture
capital funds include foreign investors, insurance companies, and endowments and
foundations, which accounted for 14 percent, 15 percent and 10 percent of commitments,
respectively, in 1987,

% Yenrure Capital Journal, July 1687, p. 6.
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One of the most striking features of the venture capital industry over the past two
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support staff. To effectively manage their assets, modern partnerships have adopted
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Private limited partnerships are composed of both general and limited partners.
General partners are the professional venture capitalists who secure capital commitments
for a fund and make and manage its investments, while limited partners are the financial
investors in the fund. On average, limited partnerships have a fixed lifespan of seven to ten
years. The first few years are ones of active investment, while the remaining period is used
to build companies to the point of public stock offerings, mergers, or other forms of exit.
Because of their limited life expectancies, partnerships seek to build companies rapidly, in
order to realize large capital gains the proceeds of which are then invested into new venture
funds or kept accordingly.

Recent years have seen a shift in the source of funds for limited partnerships.(See
Figure 2.4) Between 1978 and 1984, capital supplied by families and individuals declined in
impaortance relative to capital from financial institutions and corporations. By 1984, pension
funds had become the single, most important source of funds to venture capital partnerships
supplying 1.1 billion or 35 percent of total capital. B;,' 1987, that number had risen to §1.57
billion or 40 percent of total capital committed,”” Ower the same period, corporate
commitments fluctuated from 10 percent of total capital commitments made in 1978, to 19
percent in 1980, and then back to 10 percent in 1987. Other major contributors to venture
capital funds include foreign investors, insurance companies, and endowments and
foundations, which accounted for 14 percent, 15 percent and 10 percent of commitments,
respectively, in 1987,

1% Venture Capital Journal, July 1987, p. 9.
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support staff. To effectively manage their assets, modern partnerships have adopted
increasingly formal organizational schemes.

Private limited partnerships are composed of both general and Limited partners.
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for a fund and make and manage its investments, while limited partners are the financial
investors in the fund. On average, limited partnerships have a fixed lifespan of seven to ten
yeurs. The first few years are ones of active investment, while the remaining period is used
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Because of their limited life expectancies, partnerships seek to build companies rapidly, in
order to realize large capital gains the proceeds of which are then invested into new venture
funds or kept accordingly.

Recent years have seen a shift in the source of funds for limited partnerships.(See
Figure 2.4) Between 1978 and 1984, capital supplied by families and individuals declined in
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percent in 1980, and then back to 10 percent in 1987. Other major contributors to venture
capital funds include foreign investors, insurance companies, and endowments and
foundations, which accounted for 14 percent, 15 percent and 10 percent of commitments,
respectively, in 1987,

1% yenrure Capital Journal, July 1987, p. 6.



19 20°7$ jeulnop jeyided ainjusp :@0IN0S

19 €2°0%

861
%ol
. ; TOn, "§00 @OUBINEL|- % Bl
sjuswmopu Bt %6 ubjeio-
- Pu3 S[ENPIAIPULY syusumopua
el -
gpunj HZE
uc|suad - BIBENPIAIPU|

Spun4 uoisuagd

Swi|4 feliden ainjuap aleAlld
10} Spun4{ MaN JO $3824n0g

¥'2 alnbl 4



1%

Bank Related Venture Capital Funds

A smeller group of venture capital funds are affiliated with banks and other financial
institutions. In 1987, there were approximately 69 venture n:%]pital subsidiaries of financial
institutions which controlled over $3 billion in resources.” Examples of bank related
venture capital funds include Citicorp and First National Bank of Chicago. Those affiliated
with investment banks and brokerage firms include Merrill Lynch; Drexel, Burnham,
Lambert (Lambda); Smith Barney (First Century Partnership); and Donaldson, Lufkin and
Jenrette (Sprout Group). Many traditional financial institutions, such as commercial and
investment banks and brokerage firms, helped establish the venture capital industry when
they founded SBICs, in order to take advantage of the new investment opportunities
provided by the federal subsidianes.

Bank-related funds operate on different incentives than limited partnerships. Since
they have access to significant blocks of capital, venture capital concerns tied to large
commercial banks do not face competitive pressures to generate funds from external
sources. In addition, sponsoring banks often encourage venture capital affiliates to commit
capital which will generate rates of return in excess of that of the sponsar, bu* which may
fall short of the rate of return achieved by preeminent venture partnerships.*

Corporate Venture Funds

As of 1987, there were 86 venture capital funds operating as subsidiaries of industrial
corporations such as Xerox, Monsanto and Lubrizol. These venture funds controlled
approximately $1.9 billion in venture capital, or 6.5 percent of total venwre capital
resources. The objectives of corporate venturing are many. They range from pursuit of an
attractive rewurn on investment, to growth and diversification, to sacuring a "window on
technology,” to enhancement of entrepreneurial spirit within the curpmﬂuun, to acguisition
or development of a strategic partnership with a successful small company.”

Generally speaking, the most successful venture capital subsidiaries, in terms of
return on investment, are organizationally distinct entities from the parent organization. In
addition, they clossly resemble the structure of private venture capital firms, and therefore,
are not subject to the same investment biases of their corporate parents. The success of
corporate venturing for reasons other than strict financial return is the subject of on-going

0 Venture Capital Journal, April 1988, p. 10.

* This point was reinforced in our discussions with Joha Dougery, a former Citicorp employee who is now
a member of the Lmited partnership Dougery, Jones and Wilder, and with David Wegman, who is currentiy witk
Citicorp Ventures in Palo Alto, California.

% For further detail on venture capital subsidiaries of large industrial corporations, see An Analvsis of
Capitsl Markel Imperfection, Charles River Associates, Inc, Cambridpe, MA, 1976; W. Mears, Corporate

Vgoture Capital: Can it be Successfu!, Master's Thesis, Sloan School of Mapagement, MIT, Cambridge, MA,
1981, Venture Capital Journal, November 1983, pp. 6-13.
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debate,” The successful acquisition and incorporation of previously independent,
innovative firms into the corporate structure is particularly difficult because often the
"entrepreneurial spirit' clashes with the more structured, rules and regulation-oriented
mentality of most corporate managers.

The relative importance of corporate venture capital firms has decreased in recent
years. Corporate firms, both financial and industrial, controlled the greatest portion of
venture capital resources in 1977, 41 percent. However, by 1987 corporate venture capital
firms controlled only 14 percent of the total. Between 1977 and 1987, the number of
corporate venture capital firms almost tripled from 30 to 86 firms.

Small Business Investment Corporations{SBICs)

SBICs were created under the enabling legislation contained in the federal Small
Business Act. SBICs are priva‘ely organized and managed investment firms, licensed by the
Small Business Administration. These investment companies have access to long-term
faderal loans in return for their agreement to invest solely in small businesses. MESBICs
arose following 1972 legislation which made available additional leveraged funds specifically
for minority enterprises. In 1986, there were 333 active small business investment companies
(SBICs) and 140 minority enterprise small business investment companies (MESBICs).

SBICs have access to federal leveraging funds under provisions of the 1958 Small
Business Investment Act. SBICs and MESBICs provide a range of financing alternatives,
These include: traditional venture capital funds, combined debt and equity, and long term
loans. Between 1958 and 1968, SBICs were the primary financial resource for small business
development. Today, even though there is a relatively large number of SBICs, they
comprise only § percent of the venture capital resource base, SBICs are generally smaller
than other types of venture capital funds having an average capitalization of just $5.8 million
in 1967, compared to $64.5 million for independent private firms, $45.1 million for corporate
financial, and $21.7 million for corporate industrial types of venture capital firms.

SBICs have been an important source of equity for smaller, moderate growth firms,
such as those located in the service, manufacturing, and transportation and communication
sectors.” SBICs’ contribution to the total venture capital industry pool of capital declined
from 24 percent in 1977 to 8 percent in 1987,

"Angels" and Other Types of Venturing

The discussion in this chapter has centered on the activities of formal, professional
venture capital firms. Informal investors, known as "angels,” provide an additional source of
venture capital. Angels generally invest smaller amounts of capital in ventures with higher
risks or lower rewards than traditional venture capital firms. Though the amount of
individual angel investment is usually quite small, their aggregate contribution to the venture

L gee, for example, Hardvmon, DeNino and Salter, "When Corporate Venture Capital Doesn't Work,"
Harvard Busincas Review, May-June 1983,

M A thorough discussion of the early history of the SBIC program is provided in C. Noone and S, Rubel,
"SBIC’s: Pioneers in Orpanized Venture Capital," Capital Publishing, Chicago, 1970.
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capital industry can be significant. In fact, it has been estimated that angels may accoun:
for one-half to two-thirds of all venture capital investment.® William Wetzel, a professor
at the University of New Hampshire, has focused his research on the role of ange
investments in the New England economy. Wetzel estimates that there are approximately
15,000 angel investments in New England. Wetzel's research has shown that angel
investment patterns are more localized than professional venture capital firms, Angels are
more likely to invest in a more restricted geographic region than professional venture capital
firms. Wetzel believes that angels play an important role in localized economic development.

& “Angels Give Wing to Entrepreneurs,” New England Business, 1 December 1986, p. 31.



CHAPTER 3

WHAT DO VENTURE CAPITALISTS DO?

Introduction

Venture capitalists are involved in a variety of tasks that are vital to technological
innovation and economic development. Venture capitalists play an active role in the
development of startup companies by lending substantial managerial, legal, marketing, and
financial assistance to fledgling firms. This chapter explores the various functions performed
by venture capitalists, tracing the nature of their involvement from the inception of a new
business concept until a viable business is formed.

Venture Capital and the Stages of Business Development

Venture capitalists play a role at a number of different stages of a businesses
development. As Figure 3.1 shows, venture capitalists invest primarily in the start-up and
early stages of business development. Their role is to help new companies get off the
ground, nurturing their firms’ development until they are ready to enter the public offering
market or become merger candidates. Venture capitalists typically target only a minor
amount of their funding at the earliest stages of business development (i.e., the seed stage).
Venture capitalists tend to increase their commitments over time.

A number of analysts like William Abernathy and James Utterback view the process
of business development in terms of a lifecycle or "S-curve." A firm proceeds through three
stages: emergence (initiation and rapid growth), consolidation (increasing economies of
scale and steady expansion), and maturity (oligopoly and decline).®® Figure 3.1 shows that
venture capital is most important during the emergence stage which begins with a major
breakthrough or innovation. This phase is marked by experimentation with new technology,
unceriainty regarding furure progress, wide open markets, low entry barriers, and
ciseconomies of scale. During this stage, venture capitalists evaluate the technological
potentials, financial requirements, and organizational capabilities of new businesses and the
products upon which they are based.?” These firms are also assisted in their recrnitment
of management, location of production facilities, securing of legal counsel, and other services
crucial to a young firm’s survival and growth. As the business evolves, venture capitalists
arrange additional rounds of financing, attract coinvestors, redefine corporate strategy, assist
with production scale-up, target new markets, create a skilled marketing department, and

%6 W. Abernathy and J, Utterback, "Patterns of Industrial Innovation,” Technology Review, Juae-July 1978,
pp. 41-47,

¥ A, Bean, D. Schiffel and M, Mogee, The Venture Capital Market and Technological Innovation,"
Research Policy, 1973, v.4 pp. 380-408.
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CHAPTER 3

WHAT DO VENTURE CAPITALISTS DO7

Introduction

Venture capitalists are involved in a variety of tasks that are vital to technological
innovation and economic development. Venture capitalists play an active role in the
development of startup companies by lending substantial managerial, legal, marketing, and
financial assistance to fledgling firms. This chapter explores the various functions performed
by venture capitalists, tracing the nature of their involvement from the inception of a new
business concept und! a viable business is formed.

Venture Capital and the Stages of Business Development

Venture capitalists play a role at a number of different stages of a businesses
development. As Figure 3.1 shows, venture capitalists invest primarily in the start-up and
early stages of business development. Their role is to help new companise get off the
ground, nurturing their firms’ development until they are ready to enter the public offering
market or become merger candidates. Venture capitalists typically target only a minor
amount of their funding at the earliest stages of business development (i.e., the seed stage).
Venture capitalists tend to increase their commitments over time.

A number of analysts like William Abernathy and James Utterback view the process
of business development in terms of a lifecycle or "S-curve.” A firm proceeds through three
stages: emergence (initiation and rapid growth), consolidation {increasing economies of
scale and steady expansion), and maturity (oligopoly and decline).” Figure 3.1 shows that
venture capital is most important during the emergence stage which begins with a major
breakthrough or innovation. This phase is marked by experimentation with new technology,
uncertainty regarding future progress, wide open markets, low entry barriers, and
diseconomies of scale. During this stage, venture capitalists evaluate the technological
potentials, financial requirements, and organizational capabilities of new businesses and the
products upon which thev are based.”” These firms are also assisted in their recruitment
of management, location of production facilities, securing of legal counsel, and other services
crucial to a young firm’s survival and growth. As the business evolves, venture capitalists
arrange additional rounds of financing, attract coinvestors, redefine corporate strategy, assist
with production scale-up, target new markets, create a skilled marketing department, and

26w, Abernathy and J. Utterback, "Patterns of Industrial Innovation,” Technology Review, Juae-July 1978,
pp. 41-47.

21 A Bean, D. Schiffei and M. Mogee, “The Venture Capital Market and Technological Innovation,”
Riszarch Policy, 1975, v.4 pp. 380-405.
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work to maintain an efiective management team. In these ways, venture capitalists add real
value to new firms that transcends the provision of mere financial resources.

Narrowing the Field: Identifving Investment Qpportunities

Venture capitalists select their investments from literally bundreds and, for some
venturé capital funds, thousands of business proposals each year, Only a fraction of these
receive serious evaluation, and an even smaller percentage actually result in funding. For
example, during 1987, the 100 most active venture capital firms received on average roughly
1,000 proposals each, with the actual number of proposals ranging from a minimum of 10
to a maximum of 6,500, Of these proposals, less than 4 percent rece:ned funding. When
"follow-on" investments are exciuded, this figure falls to only 2 percent.®

Venture capitalists rely heavily on personal contacts in their search for and initial
screening of quality venture opportunities. These referrals are a critical factor in venture
capitalists’ investment decisions. Survey research indicates that nearly two-thirds of all
proposals are referrals from other venture capitalists, personal acquaintances, banks, or
investment brokers. Executives of successful portfolio companies are particularly important
to this referral process. Their industry experience and contacts afford them preferential
access to high potential entrepreneurial groups and business proposals, which they, in turn,
refer to venture capitalists. Law firms specializing in venture capital are also imporiant; they
provide a steady stream of referrals, match entrepreneurs to potential investors, and are
involved in negotiations that are critical to forging new business alliances. Law firms that
specialize in new venture activity are retamined by both venture capitalists and high
technology start-ups, For example, one of the top West Coast venture law firms, Wiison,
Sonsini, Goodrich and Rosati, has a client list that includes venture capital firms such as
Mayfield Fund, Hambrect and Quist, and Sequnia Capital, as well as high tech companies
like ROLM Corporation and Apple Computer.”

"Cold calls" are less important than referral proposals. Thr:rugh comprising an
estimated 25 percent of the total number of proposals received,™ unsolicited plans have
a particularly poor chance of receiving funding. In fact, acmrmng to one recent survey, of
867 deals funded only 6 percent were over-the-transom deals.™

Venture capitalists evaluate business plans in light of a variety of criteria including:
the originality of the propased product or technology, its feasibility, market size, and
projected sales, the availability of patent protection or other proprietary characteristics, the
quality of the entrepreneurial group, and the options that are available. Donald Valentine

28 Jim Judak et al, “Them That Got, Gets,” Yenture, Jure 1988, pp. 36-42.

* Venture Capital Journal, January 1987, pp. 48-54.

M, Tvebjce and A, Bruno, "A Mode! of Venture Capitalist Investment Activity," Management Scence, 30:9,
1954, pp. 1051-66.

3 Venture Magazine
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of Sequoia Capital views the business plan as an introduction to the persons seeking funding.
“We can't zell if the numbers are right, therefore we concentrate on how they reached the
numbers, the thought processes that led them to conclude that their project was possible."™
Venture capital firms frequently use outside consultants or other venture capitalists to help
evaluate business proposals.

Venture capitalists confer extensively with the management of potential start-ups,
This is supplemented by a relatively formal process known as "due dilipence" which involves
2 detailed search of references, the solicitation of outside information from potential
customers, suppliers and competitors about the quality of the technology and the
entrepreneurial group, and often lasts for several months.

Venture capitalists place different emphasis on the various risk components of 2
potential venture, These include the quality and experience of the management team, the
quality and potemntial of the product and its market, and financial uncertainties. Most
experienced venture capitalists view the people behind the business plan as the most critical
factor in judging the potential success of a venture. Arthur Rock, a gray hair of the venmure
capital industry and backer of Fairchild, Intel, and many other companies states that: "Good
ideas and good products are a dime a dozen. Good execution and good management--in
a word, good people--are rare. .. That’s why 1 generally g}ay more attention to the people
who prepare a business plan than to the proposal itself.

A High Technology Orientation

Venture capitalists’ invest primarily in high technology enterprises. This is illustrated
in Table 3.1 which shows the industry orientation of actual venture capital investments
between 1981 and 1985, During this period technology-intensive companies, in industries
such as computers, software, telecommunications, etc., received between 53 and 66 percent
of all venture capital investment. Computer hardware and systems have consistently received
the greatest portion of venture capital financing, claiming, for example, one third of the total
venture capital disbursed in 1983. In addition, the venture capitalists interviewed indicated
a near unanimous preference for technology-intensive investments. Non-high technology
companies (i.e., consumer-related products, services, and commercial communications)
represent a minority of investments, although in recent years they have grown in
significance, accounting for 22 percent of the total disbursements in 1983,

32 vpeaks and Valleys," INC., May 1985, p. 38.

3 Arthur Rock, "Strategy vs. Tactics {rom a Vesture Capitalist,” Harvard Busingss Review, MNovember-
December 1987, p. 63.



TABLE 3.1

Venture Capital Disbursements by Industry
Percentage of Total Dollars Invested

THOUSTRY
Computers/Software

Telecommunications

Other Electronics

Medical

Other Products/Services
Consumer-related
Commercial Communications
Industrial Automation
Genetic Engineering
industrial Products/Machines
Energy Related
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The Startup Phase

Once the business plan is accepted, capital is infused into the new enterprise. In
return, venture capitalists receive a significant ownership stake in the new company, ranging
from 10 percent to 90 percent, though 51 percent is common. By opting for equity
investment over traditional debt financing, venture capitalists and their portfolio companies
eliminate the problem of scheduled repayment. Loans that are made to new businesses
generally carry high interest rates and short terms. Repayment can be an onerous burden
for young companies which require substantial inflows of capital during early growth stages
and, therefore, cannot afford sizeable outflows to cover interest and principal payments. In
addition, the loan officers employed by banks frequently do not understand the technical
dimensions of high technology business formation.™ In contrast, equity investment allows
young companies to reinvest all earrings in the company and provides an asset base which
can be used to attract outside capital and enhance a company's credibility with vendors,
suppliers, and traditional financial institutions.

Equally as important as the funding provided by venture capitalists is the significant
management assistance they render to small, technology-intensive businesses. Generally,
venture capitalists attempt to foster the growth of new companies with advice rather than
becoming actively involved in the time-consuming, daily management of the company.
(Although if a venture capitalist believes that a venture is headed for disaster under the
original founders, the venture capitalist will step in and assume control over a firm's
operation.) Along with their equity in the corporation, venture capitalists commonly gain
active representation on the corporate board of directors. Donald Valentine has termed
venture capitalists’ "managerial’ contribution "intelligence equity,” which he defines as
"experience the companies don't have, contacts they don’t have, perspectives they don't
have.™ Venture capitalists’ substantial experience and extensive contacts help new
companies secure legal counsel, patent attorneys, accounting services, outside technical
experts, public relations consultants, and a wide variety of ancillary business services, as well
as locate office or production facilities.

The provision of financing from a reputable venture firm in established technology
regions, like Silicon Valley or Route 128, can function as a "seal of approval® for new
companies which need to establish working relationships with suppliers, financial institutions
and related businesses. Venture capitalists may also organize strategic partnerships between
portfolio companies and larger corporations through technology exchanges, original
equipment manufacturer, other customer agreements, and minority equity investments.

Perhaps the most crucial contribution to a new firm’s development by a ventre
capitalist is its recruitment of managers for business start-ups. To assist with such efforts,
most venture firms have executive search firms on retainer, A recent survey of 77 important
venture capital firms indicates that the venture capital community views management

M 15, Small Business Administration, The Stale of Small Business: A Report to the President, U8
Government Printing Olfice, Washingion, DC, 1986,

B vpeaks and Valleys," INC,, May 1985, pp. 4647,
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recruitment as the single most important form of assistance provided to young companies.™
Indead, the Mayfield Fund has recently added a "recruiting partner” who specializes in filling
management positions at portfolio companies.” Venture capitalists often lure top-level
personnel from secure academic or corporate posts by offering them equity stakes in
fiedgling businesses and the concomitant possibility of realizing large capital gains, in return
for their expertise.

Burilding a Business

The role of venture capitalists changes as new businesses and technologies procead
through the business development cycle (Figure 3.1). Over time, technological and
entrepreneurial skills diminish in importance relative to managerial and marketing
capabilities, and the young company establishes a more formal organizational structure, At
this stage, the role of the venture capitalist shifts from active intervention to one of advice
and assisiance, The venture capitalist's expertise in particular industries and prior experience
with business expansion provides a reservoir of knowledge which can be c¢ritical for the
survival of a growing company. "Real value is added in a venture activity," according to
Arthur D, Little, "not on the front or buy end and not on the back or sell end, but through
working with people in the company in the middle." At times, some venture capital funds
may also encourage collective problem solving by managers of portfolio companies, creating
an intensive information exchange among entreprensurs which eliminates or diminishes the
severity of many probiems associated with new business development.

The relationship between venture capitalists and the companies they finance is not
always devoid of conflict, Although venture capitalists and entrepreneurs typically work
together to build new companies, the reasons that they do so are often quite different. Of
primary importance to venture cepitalists are the profits or capital gains made on
investments. While entrepreneurs are also interested in firancial gain, they are also likely
to be driven by some combination of profit, long term economic security, sense of mission,
and auachment to their enterprise. These differences may underscore more obviaus
disagreements which can 2t times lead to bitter confrontations over corporate policy. In
such cases, venture capitalists can use their control of board positions or leverage over
further rounds of financing to coerce management to make changes or to remove the
founder or entreprenaurial group. If disagreements are serious enough, venture capitalists
will endeavor to replace managers. In some instances, the venture capitalists may assume

% D). Case, "An Qverview of Venture Capital,” {unpublished paper, Hambrecht and Quist, San Francisco,
19863,

37 T. Davis, General Partner in the Mayfisid Fund, interview with authors, December, 1986,

* Claudia M. Christie, "Venture Capitalist as Private Detective,” New England Bysiness, March 18, 1985,
p. ¥3.
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direct operating positions themselves, though our interviews lead us to conclude that they
will do so only in the most dire situations.

Investment Syndicates and Coinvesting

Venture capital-financed start-up investments increasingly occur with the involve ment
of multiple venture capital firms. Our interviews with venture capitalists suggest that the
raost highly regarded investments are "self-organizing"--that is, two or more venture capital
firms will simultaneously evaluate a potential investment and mutually agree to invest and
form a syndicate.”

Investment svndication or "coinvesting” links venture capital firms together in local,
regional and national networks. According to the Congressional Joint Economic Committee,
approximately 90 percent of all venture capital investments involve syndicates. This process
enables venture capitalists to pool expertise, diversify their portfolios, and share information
and risk. Coinvestment is also a mechanism by which vemture capital firms ensure
themselves of a steady stream of quality investment opportunities, exchanging a portion of
a current deal flow for consideration in future investments.

Venture capital firms use investment syndicates to secure additional rounds of
financing for new companies. The original lead investor may arrange two or three
investment svndications involving as many as 15 other investors. Lead investors typically use
personal networks to secure coinvestors, trading oppaortunities to participate in each others
investrnents. While investment syndications are primarily accomplished to provide capital,
venture capitalists typically seek coinvestors with complementary skills and supplementary
contacts.

Bringing Companies toe Market and Other Forms of Exit

Venture capitalists’ participation in new businesses culminates when they "exit” from
their investrments. This is typically accomplished through a public stock offering or upward
merger that transforms investments into liquid capital. Between 1978 and 1984, nearly 300
venture backed companies were brought into the market for imitial public offerings (or
IPOs).* The push to go public is embedded in the very structure of the venture capital
industry. The more quickly investment portfolios are liquidated (at high multiples of the
original investment) and the limited partners receive their return, the sooner the venture
capitalist can launch another fund.

There is a significant economic rationale for this. Venture capitalists usually receive
a management fee of approximately 2 percent to 3 percent of paid-in capital per year. Since
this managemen: fee only covers salaries and business expenses, the payoff for the
professional venture capitalist comes after returning an agreed upon percentage to the

¥ w, Burgin, General Partner of Bessemer Venture Partners, interview with authors, June, 1987,

4 H, Soussou, "Note on the Venture Capital Industry -- Update,” Harvard Business School, Cambridze,
Mass,, No. 0-286-060, 1985,
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limited partners, at which point an override share of approximately 20 percent of further
profit is retained by the general partner.

The large potential return provided by equity financing enables venture capitalists
to assume substantial investment risks since one enormously successful investment can more
than offset a series of break-even investments or outright losses. A study of the performance
of 10 leading venture capital funds indicates that of 525 separate investments made during
the period 1972-1983, just 56 "winners" (or 10.7 percent) generated more than half (3430
million) of the total value held in portfolio (3823 million), while roughly half (266) either
broke even or lost money.*

Summary

The intervention of venture capitalists in the early life of a firm has proved essential
to the success of new, technology-criented companies. Veniure capitalists provide
managerial, marketing, legal, financial and other types of experience that most likely would
be unavailable though conventional sources of funding. In doing so, venture capitalists
function as catalysts in the evolution of new technologies, new businesses, and even entirely
new industries. The next chapter elaborates on these themes, providing a conceptual basis
from which to understand venture capital's role in technological innovation.

1 Unpublished study by the consulting firm Horsley, Keough and Associates,
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CHAPTER 4

VENTURE CAPITAL AND TECHNOLOGICAL INNOVATION
Introduction

Venture capitalists play a critical role in the process of technological innovation by
helping to organize embryonic technology. They sit at the center of multifaceted networks
of financial institutions, large corporations, universities, and entreprencurs, and in doing so,
forge important linkages between large and small institutions. Venture capital serves in large
measure 1o formalize the roles historically played by the entrepreneur and independent
financier, and lend structure to the innovation process and attendant "gales of creative
destruction” that are so vital to the wave-like expansions of capitalist societies.?

This chapter provides a conceprual basis for thinking about how venture capital
affects the process of technological innovation. Basically, we believe the rise of venture
capital has transformed the innovation process, organizing and lending structure to the
process of entrepreneurial innovation, We develop the concept of venture capital-financed
innovation to explain how venture capitalists accelerate the process of entrepreneurial
technological change and help to overcome the financial, technological and organizational
barriers that often stymie innovation.

Entrepreneurial versus Corporate Innovation: The Schumpeterian Tradition

The rise of venture capital has dramatically transformed the way that innovation
takes place. Economists working in the tradition of Joseph Schumpeter have traditionally
made a distinction between entrepreneurial and corporate forms of innovation.¥ Under
entreprencurial innovation, individual entrepreneurs or entrepreneurial groups drive the
innovation process. These actors either utilize ideas drawn from science or employ technical
know-how to launch new products and forge new product markets. The technological and
organizational changes brought about by these innovations generate strong bandwagon
effects which lead to the creation of new industries, the revitalization of some older ones,
and the disappearance of still others.

Under corporate innovartion, large corporations organize R&D within specialized
research laboratories, thereby internalizing innovation. These corporations use internal R&D
to remain at the forefront of new technology and to generate successive waves of innovation.

42 The idea of "gales of creative destruction” is, of course, associated with Schumpeter, See J. Schumpeter,

1 1 nt, Harvard University Press, Cambridge, MA, 1934; and J. Schumpeter as

abridged by Reindip Fels, Buginess Cyeles, McGraw-Hill, New York, 1964, A concise summary of the
Schumpeterian schema is provided by N, Rosenberg and C. Frischtak, "Technclogical Innovations and Long

Waves," Cambridpe Journal of Economics 8, 1984, pp. 7-24.

43 gpe C, Freemar, 1. Clark, and L. Soete, Unemplovment and Technical Innovation, Francis Pinter, Landor,
1982; R. Rothwell, “Venture Finance. Small Firms and Public Policy in the UK.," Research Policy, v.4 1533, pp.

253-63,
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Agccording to Christopher Freeman and his colleagues at the Science Policy Research Unit,
this creates "z strong positive feedback loop from successful innovation to increased R&D
activity, sctting up a virtually self-reinforcing circle.™ The internalization of innovation
within large corporations makes technological change a less sporadic, more continuous
ProcCess.

Dynamic Complementarity

Recently, a number of analysts have advanced the idea that a complementarity exists
between large and small institutions, According to this view, large corporations and
universities establish the scieniific and technological context necessary for innovatior,
functioning as "incubator organizations" for technological change. These technological
opportunities are then exploited and commercialized by small entrepreneurial companies.
Such interplay is facilitated by direct circulation of personnel and transfers of technological
and managerial capabilities, as well s through indirect channels such as informal exchanges
of information, research literature, and professional relations among manufacturers,
suppliers, and vendors.* Large organizations and small firms thus act in a dynamic and
complementary way as part of the innovation process,"

Venture Capital-Financed Innovation: A New Conception

Our findings lead us 10 believe that the venture capital industry has given rise 10 a
new model of innovation, which we refer to as venture capital financed innovation. This
combines elements of both corporate and entreprencurial innovation, fostering dynamic
complementarities between the two. Networks are the critical element of venture capital-
financed innovation, Venture capitalists are situated at the center of extended networks,
where they forge connections among large corporations, universities, financial institutions,
and a variety of other organizations. From this central vantage point, venture capitalists are

¢, Freeman, J. Clark and L. Soste, Unemployment and Technical Innovatiog. Francis Pinter, London,
1982,

5 E. Roberts and O. Hauptman, “The Process of Technology Transfer to the Wew Biomedical and
Pharmaceutical Firm," Working Paper, Sloan School of Management, MIT, Cambridge, Mass., 1983, T. Allen,
D. Hyman and D. Pinckney, ‘Transferring Technology to the Smalli Manufacturing Firms: A Study of
Technology Transfer in Three Countries,” Research Policy 12, 1583, pp. 199-211.

% For discussion of strategic parinering, see D. Teece, *Capturing Value from Innovation: Integration,
Strategic Partoering and Licensing Decisions,” Working Paper, Center for Rescarch Managemeat, University of
California, Berkcley, 1986, D. Teece, "Innovation, Trade and Economic Welfare: Coatrasts Between
Petrochemicals and Semiconductors,” Center for Research Management, University of California, Berkeley, 1985,
J. Friar and M, Horowitch, "The Emergeace of a Technology Strategy: A New Dimension of Strategic
Management,” Technology in Societv 7, 1986, pp. 143-78. H. Brooks, "Can Science and Technology Rescue the
Faltering U.S. Economy,” unpublished paper, Harvard University, Cambridge, Mass,, 1986.
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uniquely equipped to match personnel and resources drawn from various organizations in
the formation of new enterprises.

Venture Capital Networks

Venture capital’s position within the innovation process can best be thought of in terms
of four overlapping networks.*’ Figure 4.1 illustrates the role of venture capital in forging
these networks. The first network is used to mobilize capital. This network consists of
investors in the venture capital fund (i.e., institutional investors and wealthy individuals) and
other venture capital firms that take part in investment syndicates. A second network is used
to locate and review potential investments, and revolves around previously successful
entrepreneurs, other venture capitalists, lawyers, and accountants, as wel! as contactsin large
corporations and universities. The role of former entrepreneurs in this network is especially
important since they have contacts that typically extend to the most promising potential
start-ups. A third network cultivated by venture capitalists includes professional service firms
such as law and accounting firms, as well as market research firms and consulting firms
which serve as sources for industry relevant information. A final network is composed of
sources of lubor and other important inputs into the production process. It consists of
contacts that are used to recruit management and other personnel for start-ups, as well as
sources for inputs into the production process and possible outlets for finished goods.

Venture capital-financed innovation overcomes many of the obstacles associated with
the entrepreneurial and corporate models of innovation. Under entrepreneurial innovation,
innovation occurs in an ad hoc and unorganized way. The individual entrepreneur is forced
to organize the process of enterprise formation-locate financing, purchase supplies, obtain
facilities, ete.--virtually singlehandedly. As we have seen, venture capitalists bring resources
and contacts to this process which help reduce the information and opportunity costs
associated with new business formation. And, by reducing the uncertainty involved in
enterprise creation as well as providing the needed financial resources, they create a "spot
market" of sorts for business formation and development.

Corporate innovation is often impaired by the organizational rigidity of large
corporations--what Rosabeth Kanter refers to as "segmentalism."* Venture capital-financed
innovation replaces the functional specialization and compartmentalized information flow
characteristic of large corporations with a relatively fluid and flexible organizational
environment, This flexible environment is characterized by frequent adjustment,
decentralized decision making, and intense flows of information. This occurs both within
and, to a lesser extent, hetween venture capiral-backed companies, creating significant
incentives for innovation. The emergence of venture capital-financed innovation represents

47 The concept of venture capital in terms of networks has been suggested in L. Suran, M. Maidique, and
D. Smith, "The Venture Capital Industry in Florida and the Southeast: In Search of the Seed,” Research Paper,
[nnovation and Entreprencurship Institute, University of Miami, Coral Gables, Florida, 1936,

* B, Kanter, The Change Masters, Simon and Schuster, New York, 1984,
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a partial response to the breakdown of innovation in large U.S. corporations. This
breakdown is evident in the inability of large corporations to provide either the
organizational flexibility or incentives necessary to stimulate internal innovation. It is
perhaps most visibly reflected in the rise of self-contained “innovation complexes,” such as
California’s Silicon Valley and Boston's Route 128, far afield from traditional sources of
heavy industry.

Venture Capitalists as Technological Gatekeepers

In organizing many of the elements necessary for technological innevation, venture
capitalists function to a large extent as "technological patekeepers”--setting the direction of
technological change.” The idea of "natural”" or "technological” trajectories suggests that
the given path of technological development both channels and constrains future
technological progress.”® The organizational and institutional context of society acts as an
additional constraint on technological change.” Since innovation and technological change
take place largely within these relatively fixed constraints, only critical technological or
organizational breakthroughs can disrupt existing socio-technical pathways and open up new

technoclogical frontiers, Robert Ayres makes this point quite succinctly:

Mazjor new technological opportunities seem to occur, in general, when a critical barrier or
constraint is breached...... Specifically, opportunities are greatest just after a "breakthrough' and
smallest as a new barrier is approached, ... The territory beyond such a barrier is flittle known,
al first, because either the means or the motives for exploring it were lacking, Bul once the
barrier is sermounted all is changed, a "new” temitory 1s suddealy opea for exploration and
dominion. 5

* A sizable body of neo-Schumpeterian research focuses on the relationship between innovation and
economic expansion. See G, Mensch, Stalemate in Technology, Ballinger Press, Cambridge, M4, 1979; 1. Van
Djin, "Fluctuations in Long Waves over Tima,” in Christopher Freeman (zditor), Long Waves in the World
Econgmy, Francis Pinter, London, 1984; 8. Solomou, “lonovation Clusters and Kondratieff Long Waves in
Economic Growth,” Cambridge Journal of Economics v.10, 1986; and C. Freeman et al.

*" On natural trajectories, see . Nelson and §, Winter, lutiona i angs,
Harvard University Press, Cambridge, MA, 1982, On techoological trajectories, see G. Dosl, "Technological
Paradigms and Technological Trajociorics,” Rescarch Policy v.2, 1982,

1 € Freemar et al; alss, C. Freeman and C, Perez, "The Diffusion of Technolopical Innevation and
Changes of Techno-Economic Paradigm,” presented at the Conference on Innovation Diffusion, Venice, ltaly,
17-22 March 1986. Recent work by the Marxist reguiation school of political economy makes a similar poiar,
sez M. Aglietta, A Theorv of Capitalist Regulation, Mew Left Books, London, 1979; P. Blackburn, R. Coombs
and K. Green, Tachnolopy, Ecpnomic Growth and the Labor Process, St. Martin's Press, New York, 1985 A,
Roobeck, "The Crsis in Fordism and the Rise of a New Technological Paradigm,” Futures, forthcomiaz. Al

a1, Piore and C. Sabel, The Second Tndustrisl Divide Basic Books, New York, 1984,

*2 R. Ayres, "Technological Progress in Ecosomics and Theories of Innovation, unpublished pape:.
Department of Engincering and Public Policy, Carnegic Mellon University, Pittsburgh, 1985, pp. 16-18.



36

Venture capitalists are a crucial part of the context within which such breakthroughs
occur. Due 1o the intensive flows of information at their disposal, venture capitalists are well
positioned to spot the opportunities that arise as critical barriers are breached. It is at these
junctures that they perform a "gatekeeping” function, by intervening to help create new
companies and actualize important breakthroughs, At the same time, they are able to
capture the "economic rents” that come from being first across such boundaries. Although
only « small subset of all venture investments ultimately pay off, the most important choices
or "technoiogical bets" made by venture capitalists in fields such as semiconductors, personal
computers, and biotechnology have disrupted existing socio-technical rajectories and opened
up whole new frontiers for technological progress, setting the stage for clusters of imitative
activity and swarms of improvements and innovations.

This does not imply that large corporations are unimportant in placing technology
bets. The historic role plaved by Bell Laboratories in pioneering a series of important
innovations in the U.S. is exemplary. However, recent years have sesen large corporations
recede from directly innovative activity, although they certainly help to establish the
technological base from which innovative activity can originate. This is in part the result of
venture capital-based innovation which has generated increased incentives for employees to
leave large corporations.

In short, venture capital-financed innovation is more than just a2 mid-point between
entrepreneurial and corporate models of innovation. By organizing and capitalizing on the
complementary strengths of 2 variety of organizations, venture capital-driven investment
presents a new integrative model of innovation. In addition, venture capital-financed
innovation plays an important technological gatekeeping function--moving the U.S. economy
across new technological frontiers and setting in motion the "gales of creative destruction”
which establish the context for economic restructuring.

Examples of Venture Capital-Financed Innovation

The operation of this new model of venture capital-financed innovation can be
illustrared through some case examples.

The Semiconductor Industry

The linkage between large corporations and venture backed companies is clearly
evident in the semiconductor industry. The basic technology used in semiconductors was
developed at Bell Laboratories during the 1950s by William Shockley, Gordon Teal and
their collaborators. In 1951, Teal left Bell Labs to join Texas Instruments, and in 1954
Shockley left to launch his own firm. The establishment of Fairchild Semiconductor in 1957
by Eugene Kleiner, Robert Noyce, and six other of Shockley’s former employees catalyzed
the nascent semiconductor industry. Fairchild was one of the first important venture capital
backed start-ups. Its financing was arranged by Arthur Rock, who was then an investment
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banker with & prominent New York city firm* Fairchild laid crucial groundwork for the
penesis of the Silicon Valley innovation complex, becoming an important "incubatcr
organization" both for entrepreneurial spinoffs and venture capitalists. Fairchild alumnus
Jerry Sanders launched Advanced Micro Devices on 1967. That same year Robert Noyce,
Andy Grove, and Gordon Moore left Fairchild to found Intel with backing from Rock.
Rock also provided venture capital for Intersil, Inc. which was started by Jean Hoerni,
another of Fairchild's original founders>

I the early 1980s, another group of top Fairchild executives, led by then president
Wilfred Corrigan, left Fairchild to launch LSI Logic, a leading producer of custom
semiconductors, According to recent estimates, more than 80 semiconductor startups can
trace their origin to Fairchild. Moreover, Fairchild alumni have also gone on to form
prominent venture capital partnerships. Eugene Kleiner, one of Fairchild's founding eight,
is a key principal in Kleiner Perkins, while Donald Vaientine runs the Sequoia Partnership.

The Personal Computer Industry

Venture capital was of vital importance to the birth of the personal computer
industry, Personal computers were virtually ignored by large compames as late as the mid-
1970s, when only a handful of small entrepreneurial companies were in this embryonic
market, At this point, the founders of Apple Computer, Steven Jobs and Stephen Wozniak,
were building machines in a garage for sale to a small market composed mostly of
acquaintances. In 1977, the venture capitalist Donald Valentine provided seed capital for
the new company and used his connections to link the two entrepreneurs to "Mike’
Markkula, a seasoned technology manager who had worked at both Fairchild and Intel ™
Valentine then convinced the more prominent venture firm, Venrock, to invest in Apple and
more investors were added at later stages, By linking entrepreneurs to financing sources and
qualified managers, venture capital played an important role in opening the new market for
personal computers,

The Biotechnology Industry

The biotechnology industry provides an example of the proactive role played by
venture capital. Although a series of scientific breakthroughs occurred during the early
1970s, creating the possibility for commercial biotechnology, few actors realized the
economic potential of this new technology. In 1976, the venture capitalist Robert Swanson

53 For a history of Fairchild Semiconductor, see E. Braun and S. MacDonald, Revolution in Miniature: The
History and Jmpact of Semiconductor Electronics, second cdition, Cambridge University Press, New York, 1952,
On venlure capital role, see. J. Wilson, The New Ventyrers, Addison-Wesley Publishing, Reading, MA, 1985,
pp. 33-34.

* See Wilson, p. 38,
55 On the personal computer industry, in particular Apple, see J. Friar and M. Horwitch. Alsc, see E

Rogers and J. Larsen, Silicon Vallev Fever, Basic Books, New York, 1984, pp. 11-14; T. Forrester, Hizh Tech
Sogiety, MIT Press, Cambridge, MA, 1957,
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left his position at Kleiner Perkins to become a cofounder of Genentech with Dr. Herbert
Bover, a prominent molecular biologist from the University of California. Swanson had been
involved with the biotechnology field as manager of Kleiner's investment in Cetus
Corporation. In this capacity, he had learned about the important scientific breakthroughs
in biotechnology. Swanson and Boyer received an initial $100,000 from Kleiner PEIhns to
fund what could still be considered basic research and launch their new cumpan}'

The rapid success of Genentech and other small biotechnology companies provided the
impetus for large chemical and pharmaceutical companies to enter the biotechnology field.
Due to the smali companies’ lead and because most large companies were unable to recruit
topnotch scientific talent, large companies were forced to establish "strategic partnerships”
with small start-ups, Large companies also utilized venture capital subsidiaries to locate
potential strategic partners. For example, Lubrizol made significant venture investments in
both Genentech and Aprigenetics; Monsanto utilized its joint venture capital concern with
Emerson Electrie--Innoven Corporation--to invest in Biogen, Inc.; while Martin Marietia
invested directly in Molecular Genetics and Chiron.

Currently, there are over 400 bictechnology firms operating in the United States,
mostly new, venture capital-backed startups” The rapid commercialization of
biotechnology was due in large measure to the capacities of venture capitalists to recognize
and capitalize on the economic potential of "breakthrough" innovations, based on the
experience they had gained in investments in other high 1echnology industries. In contrast
to the semiconductor and personal computer industries where venture capital was essentially
provided to embryonic enterprises after the basic technology had been proven, venture
capital played a more formative role in the biotechnology industry--seizing the commercial
opportunities opened up by developments in biochemistry, such as recombinant DNA. This
is illustrative of a more general trend in the evolution of venture capital-financed innovation
from a reactive to proactive role in the process of technological change.

Venture capital’s "discovery” of biotechnology has meant that venture capitalists have
been willing to assume a greater amount of risk and an even longer view of their
investments. In cther advanced technology industries, venture-backed companies usually
succeed in commercializing a product within a few years of the initial investment, and may
be expected to produce a return for the investor in 5 to 7 years. In contrast, development
of commercial biotechnology products has proceeded much slower. This is in part because
the science involved is at an early stage of development. Consequently, returns to the
venture capitalists are more uncertain and more distant, and the risks greater.

Summary

3% For further detail on the biotechnology industry, see M. Kenney, Bi : The University- :
Complex, Yale University Press, New Haven, 1986; M. Keaney, "Schumpeterian Innovation and Entreprensurs
in Capitalism: The Case of the U.S. Biotechnology Industry,” Resgarch Policy v.15, 1986, pp. 21-31.

57 Mark Crawford, "Biotechnology’s Stock Market Blues,” Scignce v. 238, 11 December 1987, p. 1503,



39

The emergence of a formalized venture capital industry has transformed the nature
of innovation. Venture capital-financed innovation overcomes a variety of barriers that
obstruct technological progress including: the risk aversion of established financial markets,
the organizational inertia of large corporations, and the multifaceted technological,
organizational, and financial requirements of new business development. Generally speaking,
venture capital-financed innovation accelerates the processes of technological innovation by
combining resources and personnel drawn from a variety of organizations. In addition,
venture capital-financed innovation occupies a particular niche in the technology cycle. It
is of special importance during the early and chaotic stages of a technological thrust when
the nature of nascent technology, its applications and market potentials are in flux.

Venture capitalists are agents of innovation, performing a technological gatekeeping
function. They are not omniscient with regard to technological change but draw their power
from the wide ranging contacts and networks at their disposal. As focal points of social
structures of innovation, they organize the myriad transactions and reduce the uncertainty
associated with mew business formation. In doing so, they catalvze the dynamic
complementarities which exist between large corporations, universities, small companies, and
a variety of related organizations,
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CHAPTER 35

WHERE IS VENTURE CAPITAL?
THE LOCATION OF VENTURE CAPITAL RESOURCES

Introduction

Venture capital is tightly concentrated in a few, distinet pockets across the United
States. Surprisingly, little research has been done either on the empirical dimensions of
venture capital agglomeration or on the determinants of such ciustering.™ As noted in
Chapter 1, the most recent geographic and regional development literature describes the
clustering of veniure capital activity; however, it provides littie insight into or understanding
of the differences among the various venture capital centers®® This lack of understanding
of the regional dimznsions of the venture capital industry extends well bevond academia. It
is clearly reflected in the conventional wisdom that has informed public policy makers of
late, i.e., the impiication that high technology economic development can be achieved simply
by overcoming the "regional gaps” in venture capital availability.

This chapter changes the focus of our analysis from venture capital’s role in the
overall process of technological innovation and new business formation to a detailed look
at the geography of venture capital activity. In the following sections we provide a detailed
examination of the places where venture capital is concentrated. This chapter uses two basic
indicators of venture capital; (1) total deilar amount of active venture capital funds and (2)
the number of venture capital offices within a given area. The first provides a measure of
resource concentration, while the second provides a measure of the number of potential
venture investors, Both indicators are adopted from data published in Venture Economics’
Venture Capital Journal and other sources. The first part of the chapter summarizes our
findings on the geographic concentration of venture capital at the regional, state, and
metropolitan levels. The second part looks in detail at patterns within each region, A listing
of our data is provided in the appendix following this chapter.,

The major findings of this chapter are that venture capital is highly concentrated at
the regional, state, and metropolitan levels. Figure 5.1 illustrates and compares the degree
of industry concentration on three geographical levels: two prominent regions, the thres
leading states, and the leading metropolitan complexes. The Northeast and Pacific regions

58 A, Bean, D. Schiffel, and M. Mogee, "The Venturs Capital Market and Technologica! Innovation,
Research Policy 4, pp. 380-408. G. Kozmetsky, M. McGill and R. Smilor, ing and Manag
ies: i ] . Lexington Books, Lexington, MA, 1955, J. Timmons, N. Fast, and
W. Bvgrave, "The Flow of Venture Capital to Highly lanovative Technological Ventures,” Eronticrs of
Entrepreneurship Research 1983, J. Horaaday, J. Timmons, and K. Vesper, editors, Center for Eatreprencurial
Srudizss, Wellesley, MA, 1983,

3 M, Green and R, McNauvghton, "Patterns of Venture Capital Investment in the United States,” University
af Western Ontario, Ontario, Canada, 1987, T, Leinbach and C. Amrhein, "A Geography of the Veniure Capital
Industry in the United States,” Professional Geographer 39, May 1987, pp. 146-38.
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together account for 78 percent of all venture capital resources. Furthermore, just three
states--California, New York, and Massachusetts--control 70 percent of the national venture
capital pool. Within these states, just thréee metropolitan areas (San Francisco, INew York
City, and Boston) are home to approximately 60 percent of the nation’s venture capital
resources, This is made clear in the national maps portrayed in Figure 5.2 and Figure 5.3
showing the location of venture capital resources and venture capital offices, respectively.
The tight clusters or complexes of venture capital are readily apparent here, particularly in
San Francisco/Silicon Valley and Los Angeles in the West, Chicago in the Midwest, and
New York and Boston in the Northeast.

Regional Concentration of the Ventnre Capital Industry

Venture capital is concentrated in two broad regions of the country, the Northeast
and Pacific. Over the past decade, the proportion of venture capital resources controlled by
these two ragions has remained fairly constant. In 1987, the Northeast and Pacific regions
accounted for slightly more than three-quarters of all venture capital resources, and roughly
two-thirds of all venture capital offices. During the past decade or so, there has been a
definite shift in venture capital resources from the East to the West Coast. The Pacific
increased its share of venture capital resources from 21 percent to 32 percent, while the
Northeast's share declined from 55 percent to 46 percent (Table 5.1).

Since 1973, the Pacific increased its share of offices from 18 percent to 28 percent,
while the Northeast's share declined from 49 percent to 37 parcent.(Table 5.2) Most of the
shift from the East to the West Coast is attributable to the dramatic rise of the Pacific
region, especially California. Between 1977 and 1987, California increased its share of
venture capital resources from 21 percent to 30 percent, while New York's share declined
from 28 percent to 22 percent (see Table 5.3). This shift is further evidenced by West Coast
branching activity of East Coast venture funds. New York venture capitalists have opened
34 branch offices in the United States, 19 of which are in California. Boston venture
capitalists currently maintain 18 branch offices, 10 of which are located in California. In
contrast, few California venture capitalists have established branch offices on the East Coast,
in fact, most of their branch offices are within California itself.

It is also important to note that one or two states typically dominate their respective
regions. Czliforniz, for example, accounts for 94 percent of the Pacific region’s venture
capital resources and 90 percent of its offices. Similarly, New York and Massachusetis
together control 80 percent of the Northeast region's venture capital resources and 68
percent of its offices. Texas is home to 93 percent of the venture capital resources in the
Gulf Coast region; Colorado controls 80 percent of the Mountain region’s resource base;
and Ililinois accounts for almost 50 percent of the Midwest's venture capital pool.

Concentration of Venture Capital in the States
The venture capital industry is extremely concentrated at the state level as well,

Figure 5.2 is a map showing the state-by-state concentration of venture capital resources.
California is the leading state for venture capital resources with 38.7 billion in 1987,
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together account for 78 percent of all venture capital resources. Furthermore, just three
states--California, New York, and Massachusetts--control 70 percent of the national venture
capital pool. Within these states, just three metropolitan areas (San Francisco, New York
City, and Boston) are home to approximately 60 percent of the nation’s venture capital
resources. This is made clear in the national maps portrayed in Figure 5.2 and Figure 5.3
showing the location of venture capital resources and veniure capital offices, respectively,
The tight clusters or complexes of venture capital are readily apparent here, particularly in
San Francisco/Silicon Valley and Los Angeles in the West, Chicago in the Midwest, and
New York and Boston in the Northeast.

Regional Concentration of the Yenture Capital Industry

Venture capital is concentrated in two broad regions of the country, the Northeast
and Pacific. Over the past decade, the proportion of venture capital resources controlled by
these two regions has remained fairly constant. In 1987, the Northeast and Pacific regions
acepunted for slightly more than three-quarters of all venture capital resources, and roughly
owo-thirds of all venture capital offices. During the past decade or so, there has been a
definite shift in venture capital resources from the East to the West Coast. The Pacific
increased its share of venture capital resources from 21 percent to 32 percent, while the
Northeast’s share declined from 355 percent to 46 percent (Table 3.1).

Since 1973, the Pacific increased its share of offices from 18 percent to 28 percent,
while the Northeast’s share declined from 49 percent to 37 percent.(Table 5.2) Mast of the
shift from the East to the West Coast is attributable to the dramatic rise of the Pacific
region, especially California. Between 1977 and 1987, California increased its share of
venture capital resources from 21 percent to 30 percent, while New York’s share declinad
from 28 percent to 22 percent {see Table 5.3). This shift is further evidenced by West Coast
branching activity of East Coast venture funds. New York venture capitalists have opened
34 branch offices in the United States, 19 of which are in California, Boston venture
capitalists currently maintain 18 branch offices, 10 of which are located in California. In
contrast, few California venture capitalists have established branch offices on the East Coast;
in fact, most of their branch offices are within California itself.

It is also important to note that one or two states typically dominate their respective
regions. California, for example, accounts for 94 percent of the Pacific region’s venture
capital resources and 90 percent of its offices. Similarly, New York and Massachusetts
together control 80 percent of the Northeast region’s venture capital respurces and 68
percent of its offices, Texas is home to 93 percent of the venture capital resources in the
Gulf Coast region; Colorado controls 80 percent of the Mountain region’s resource base;
and Illinois accounts for almost 50 percent of the Midwest's venture capital poaol.

Concentration of Venture Capital in the States
The venture capital industry is extremely concentrated at the state level as well.

Figure 5.2 is a map showing the state-by-state concentration of venture capital resources.
California is the leading state for venture capital resources with $8.7 billion in 1987,
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Table 5.1

VENTURE CAFITAL RESOURCES

REGIONAL DISTRIBUTION

18977 1982 1987

fegion ML % MIL % MIL o < Change

3 MNat, $ Nat'i. 5 Nat'l. 1877-1987
Mortheast 1,391 53.2 3,324 49.5 13,330 49.9 858 %%
Pacific 524 20.6 1.574 235 9,260 31.9 1.667 %
Midwest 388 16.8B 1.178 17.6 3.200 11.0 704 %
South a5 2.8 237 3.5 1,450 5.0 1,423 %
Guif Coast 28 3.9 428 4.9 1,320 4.5 1,246.9%
Mountain 15 B 1% 1.0 480 1.6 2,966.7%
Taotal 2521 *100.1 6711 100 20 020 *09.9 1,051.1%

* Total % is not equal to 100 due to rounding.



Table 5.2
VENTURE CAPITAL OFFICES

REGIONAL DISTRIBUTION

1973 1987

# % # % % Change
Region Offices Mationai Offices MNational 1973-1987
Mortheast 300 48.6 361 a7 20.3%
Pacific 108 17.5 275 28.2 154.6%
Midwest 100 16.2 126 12.9 26.0%
South 56 8.1 93 10.2 76.8%
Gulf Coast a7 6.0 75 7.7 102.7%
Mountain 16 28 38 3.8 137.5%
Total §17 100.0 974 100.0 57.9%




VENTURE CAPITAL RESOURCES AND OFFICES

LEADING STATES 1887

Table 5.3

ML & % % Change # % % Change
State Resources  National 1877-1987 Officas Natipna!  1973-1887
Callforria 8710 32.6 1,662 247 32.6 152
MNew Yark 6,290 23.9 750 158 20.8 - 4
Massachusetts 4,260 159 1175 86 113 51
iris 1,570 58 515 33 50 12
Texas 1,230 4.8 1,382 €6 B.7 136
Connecticut 1,220 48 1.270 ag 81 34
New Jersey g1l 3.4 NA 26 3.4 30
Maryland 610 23 NA - 230
Fennsylvania 580 22 MA 35 5.1 63
Minnesoia 510 1.8 1,069 17 2.2 KL,
Ohio 480 1.8 1,070 20 28 11
Colorado 370 1.4 MNA 22 2.9 214
Total 26,740 100 758 *89.7
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or 30 percent of the total venture capital pool. It is followed by New York with $6.4 billion,
or 22 percent of the venture industry’s resources. Massachusetts is third with $4.3 billion, or
15 percent. Together, these states control two-thirds of the §29 billion U.S. venture capital
pool.

Figure 54 shows the three-state concentration (California, New York and
Massachusetis) of venture capital for the past decade or so. Califormia, New York, and
Massachusetts accounted for 63 percent of the nation’s venture capital in 1977, 62 percent
in 1982, and 67 percent in 1987. These three states are also leaders in terms of venture
capital offices. Togzether they contained half of the nation's total of venture capital offices
in 1887, Iliinois, Texas, and Connecticut are the only other states that have more than S1
billion in venture capital resources. These six states account for shightly more than 80
percent of the nation’s venture capital resources in 1987,

Concentration of Venture Capital Within States

The venturs capital industry is further concentrated within states at the metropolitan
level. For example, two-thirds of the venture capital offices in California are located in the
San Francisco Bay/Silicon Vallev area, with the remaining one-third in the Los Angeles/San
Diego area. In fact, the San Francisco/Silicon Valley area contains more venture capital
offices than any other state--over 16 percent of the national total. More than 95 percent of
New York's venture capital offices are concentrated in the New York City area, while
Chicago is home to some 90 percent of Illinois’ venture capital offices. Boston and its
suburbs account for the vast majority of Massachusetts venture capital industry,

DETAILED REGIONAL ANALYSES OF VENTURE CAPITAL

The following sections provide more detailed analyses of the concentration of venture
capital in six major regions: the Northeast, Pacific, Midwest, Sunbelt, Gulf, and Mountain
regions.

The Northeast: The Traditional Center of Venture Capital

The Northeast region (New England, New York, New Jersey, and Pennsylvania) has
historically possessed the greatest concentration of venture capital. However, the Northeast’s
relative dominance in these areas has diminished over the past two decades. As Table 5.4
shows, the Northeast controlled 55 percent of the industry’s resources in 1977, but by 1987
its share of resources had fallen to 46 percent. The two largest centers of venture capital
resources in the Northeast are New York (New York City) with 48 percent, and
Massachusetts (the greater Boston area) with 32 percent of the region’s resources. The
relative decline in the Northeast region’s share of the national venture capital pool can be
attributed primarily to the decline of New York. In 1977, New Yark controlled 28 percent
of the venture capital resources; by 1987, the state controlled only 22 percent.

The growth of venture capital in the Northeast has been slower than the national
average. After compensating for the effects of inflation, venture capital resources in the
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Table 5.4

MORTHREAET BEGION

REGION, 3 % % L % % % % % % Change
STATE (LY Matl. Ragicn (M) ket Raglon (W Mall. Ragion 157787
Norneast 1331 552 100.0 2324 495 100.0 13330 458 100G 853.3%
NY 718 285 516 1835 7.3 55.2 B3gC 220 47.9 T90.0%
ME& 334 12z 24.0 Boz 133 26.8 4280 4.7 a2 1176.4%
cT By - 35 B.4 275 4 E3 1220 4.2 0.2 1270.8%
FA NA ' N& 580 20 a4 N
Mo NA M g0 28 6.1 )
Char 253 9.5 8.6 321 4.8 or 70 0.2 0.5 -T2.0%
Verture Capits Cffioes

1673 1557
REGION, # % % # % % % CHANGE
STATE OFFRCES NHATL REGION CFFICES MAT'L. REGION
NOATHEAST 200 48.5 100.0 381 37 100.0 20.3
WY 164 6.8 -7 1538 16.2 4.7 -4.0
MA T4 9.2 8.0 B& 88 238 50.8
cT 25 AT 87 39 4.0 10.8 345
FA £ 3.9 &84 39 4.0 1C.8 2.5
Y 20 3z E7 o5 a7 7.2 30.0
HH 1 0.2 0.3 B 0.8 A7 500.0
IL 4 0.6 1.3 4 G4 1.1 B.0
ME 1 0.2 03 2 Dz 06 1000

WT a a.0 0.c 1 o 0.3 -
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Northeast region increased almost 450 percent between 1977 and 1987, only 80 percent of
the national average. The slower than average growth rate in the New York venture capital
pool is primarily responsible for this, as venture capital resources in both Massachusetts and
Connecticut grew faster than the national average.

The Northeast region has 361 venture capital offices, the largest number in the
country. Of these, 158 are in New York, 86 in Massachusetts, and 39 each in Connecticut
and Pennsylvania. While the number of offices increased 20 percent between 1973 and 1987,
this increase lagged far behind the national average. In fact, the Northeast region
experienced the slowest growth rate of all regions, as its absolute share of venture capital
offices fell from 49 percent in 1973 to 37 percent in 1987,

The Pacific Regcion: The New Center of Yenture Capital

The Pacific region (California, Washington, Oregon, Alaska, and Hawaii) has been
the nation’s fastest growing venture capital centar over the past decade or s0. 1n 1977, the
Pacific region aceounted for 21 percent of the total amount of venture capital resources,
increasing to 23 percent in 1982, and to 32 percent in 1987.(See Table 5.3) Overall, the
region witnessed a tremendous ninefold increase in venture capital between 1577 and 1987,

The Paciiic region's share of venture capital offices has also increased dramatically,
Between 1973 and 1987, the Pacific region increased its share of venture capital offices from
18 percent in 1973 to 28 percent. This represents a 150 percent increase, almost three times
the national average. Not surprisingly, much of the increase has been accounted for by
California, although both Washington and Oregon also increased their numbers of venture
capital offices over this period,

The Midwest: A Declining Center of Venture Capital

The Midwest region (Ohio, Indiana, Illinois, Wisconsin, Michigan, Minnesota, the
Diakotas, Missouri, Iowa, Nebraska, and Kansas) is a declining center of venture capital. The
region's relative share of venture capital has declined significantly over the past decade, with
the Midwest experiencing the slowest real growth rate in venture capital resources of any
region.(see Table 5.6)

The Midwest's share of total venture capital funds rose slightly from 16 percent in
1977 to 18 percent in 1982; but then the region’s share of venture capital resources declined
significantly, to 11 percent in 1987. Much of the decline in the region's venture capital
performance can be attributed to the relatively weak performance of Illinois, the region’s
traditional center for venture capital activity. While Hlinois controlled 12 percent of all
venture capital in the country in 1982, by 1987 it accounted for just 5 percent of the national
total. Between 1977 and 1987, Illinois had a growth rate that was less than half the national
average.

The Midwest share of venture capital offices has also declined. In 1973, the region
had 16 percent of the industry’s offices, but by 1987, its share had fallen to 13 percent. The
Midwest experienced the second slowest inerease in the number of venture capital offices
in the nation (1.e., 45 percent of the national average). Although Minnesota increased its



Table B.E

PACIFIC REGICN
Vertura Cacital RascJroas
1377 1362 1887
REGIDN, 5 S = 4 % % 5 % % 3
ETATE Mt Palzt’l, Region NG Mat'i, Region (%Y Nat, Faghan Changa
1977-£7
PACIFIC E24 20,8 100.0 1574 235 000 bt zhy] ng 1009 1867.2%
CA 504 208 1006 1505 825 g9 arig aon 4.1 1562, 2%
LAy o oLa .0 MNA d20 1.1 is IA
Crhat o oA c.0 &5 1.0 4.7 bl i B 2.5 A
frars il CHi=es
1ar3 1887
REGION, # % % # =% % % CHANGE
STATE CFFICES KATL. REGION OFFICES MNAT'L. RESIOMN 1873-57
PACIFIC 108 17.5 00 275 282 000 154.6
CA =1 154 o7 247 283 L2 182.0
WA 3 0.5 2.8 15 215 5.4 4000
OR 3 0.5 25 12 1.2 4.4 2000
Hi 1 Q.2 vR-] 1 0.1 (] .0
b 3 o5 2.8 4] 0.0 0.0 -100.0




Table 5.6

MDWEST REGION
Veri. ital Resaurses
1877 1882 1887
REGION, 5 % % 5 % % t % % % Change
STATE (Ml hatl. Regicn (M} Matl, Region  (Mil) Nat'l. Fagics 1977-E7
MIDWEST 358 15.8 100.0 1178 176 1000 3200 11.0 100.2 0%
IL 235 101 B4.1 a048 120 €25 1570 54 491 515.7%
MM 44 1.7 1.1 120 1.8 10.2 510 18 158 1058.1
on &1 1.5 10.3 166 25 14.1 &80 1.7 15.0 10T0.T%
Other £5 2.3 145 85 1.3 T.2 B40 22 0.0 W03 4%
Venhs ital OHficas
1973 1887
REGIOHN. # % % W % % % CHANGE
STATE QFFICES NAT'L REGION OFFICES MAT'L. REGICH 19731587
MIDWEET 100 16.2 100.0 126 128 100.0 =50
iL 34 65 3.0 a8 39 an.z 118
CH 18 2.9 18.0 20 21 158 111
MM 12 1.6 10.C T 1.7 135 o0
W 13 2.1 13.0 15 1.5 1.8 15.4
Mi 13 2.1 138 12 1.2 85 «T.7T
Ik 5 n¥:} 50 9 o8 8 ED.0
MO 2 0.3 240 a e €3 300.0
K3 1 0.2 1.0 3 a3 24 200.0
10 3 ns ag 2 0.3 2.4 .0
NE 1 02 14 1 0.1 o7 .0
SC a 0.0 oa a 0.0 o3 -
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number of offices at an above average pace of 70 percent hetween 1973 and 1987, the
number of venture capital offices in Ilinois and Ohio increased only slightly, 20 percent and
19 parcent, respectively, during this period.

The Sunbelt

Our analysis of the Sunbelt region is divided into two subregions--the South
(Delaware, District of Columbia, Maryland, Virginia, West Virginia, the Carolinas, Georgia,
Florida, Alabama, Mississippi, Tennessee, Kentucky, and Arkansas) and the Gulf Coast
region {Texas, Oklahoma, and Louisiana}). Together, these two regions account for roughly
10 percent of the national venture capital pool.

The Sounth

The South controlled 5 percent of the nation’s venture capital resources and 10
percent of the industry’s offices in 1987, Although this represents a relatively minor share
of the nation’s venture capital activity, in recent years the South has seen higher than
national average growth in venture capital.{Table 5.7)

In 1987, the South had 99 venture capital offices-10 percent of the national total.
The District of Columbia and Maryland, Florida, Georgia and North Carolina were the
major centers of venture capital offices in the South, Maryland accounted for the greatest
concentration of capital in the South with 42 percent of the venture capital resources,
Between 1977 and 1987, Maryland's venture capital resources increased almost eightfold in
terms of real dollars, which was 38 percent higher than the national average.

The Gulf Coast

Venture capital resources in the Gulf Coast region (Texas, Oklahoma, Louisiana) are
approximately equal to those in the South, about 5 percent of the national total. Between
1973 and 1987, the number of venture capital offices more than doubled as the Gulf region
upped its share of venture capital offices from 6 to 8 percent of the national total.( see
Table 3.8) The Gulf Coast has also witnessed a significant growth in venture capital
respurces. Real dollar increases in the region’s venture capital pool were 20 percent above
the national average between 1977 and 1987. The Gulf states are clearly dominated by
Texas which controls over 90 percent of the region's venture capital resources and almost
90 percent of its venture capital offices.

The Mountain Region: Rapid Growth

Although the Mountain region (Colorado, New Mexico, Arizona, Utah, Nevada,
Idaho, Montana, and Wyoming) has the smallest share of venture capital resources at 2
percent of the national total, the growth rate in real venture capital resources is almost
three times the national average. As such, the Mountain region experienced the highest
growth rate of any region in the country. The region also experienced the second largest
increase in the number of venture capital offices, at more than twice the national averags,
The Mountain states, as depicted in Table 5.9, were home to 38 of the industry's offices in
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MIOWEST REGION

Vernt: ital Hoasurtas
1977 1982 1987
REGION, 5 % % 5 % % & % ® % Change
STATE (Ml Natl. Fegicn (Ml Mat'l. Fegan (il Nat'l. Regico 187787
MICWEST 358 158 100.0 1175 iT6 1000 3200 11.0 100.0 FO4.0%
L 255 10 E4.1 8048 120 a5 1570 5.4 481 2ET%
MM 44 1.7 11.1 120 1.8 10.2 510 18 15.9 10521
o 41 1.6 103 164 25 14.7 B0 17 15.0 1070.7%
Cther £B 2.3 148 B3 1.3 T B0 22 20.0 1003.4%
Venbuie | Crficas
1973 19687
REGION, # % % # % % % CHANGE
STATE QFFICES NAT'L REGION CFRCES MATL. REQICN 1973-1487
MIDWEST 100 16.2 106.0 126 123 100.0 230
IL 34 55 340 28 29 anz 11.8
OH 18 29 18.0 20 2.1 155 111
WM i) 1.6 10.0 iF 1.7 135 0.0
Wi 13 2.1 13.0 15 1.5 1.9 154
EH 13 2.1 13.0 12 1.2 8.5 -T.7
M s (o)1 50 g ok=] ¥l B0.Q
MO 2 0.3 20 A o0& £3 300.0
K3 1 0.2 1.0 3 03 24 200.0
o 3 0.5 ao 3 03 24 0o
NE 1 g2 10 1 0.1 o7 Lo
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number of offices at an above average pace of 70 percent between 1973 and 1987, the
nurmber of venture capital offices in Illinois and Ohio increased only slightly, 20 percent and
19 percent, respectively, during this period.

The Sunbelt

Our analysis of the Sunbelt region is divided into two subregions--the South
{Delaware, District of Columbia, Maryland, Virginia, West Virginia, the Carolinas, Georgia,
Florida, Alabama, Mississippi, Tennessee, Kenrucky, and Arkansas) and the Gulf Coast
region (Texas, Oklahoma, and Louisiana). Together, these two regions account for roughly
10 percent of the national venture capital pool.

The South

The South controlied 5 percent of the nation’s venture capital resources and 10
percent of the industry’s offices in 1987, Although this represents a relatively minor share
of the nation's venture capital activity, in recent years the South has seen higher than
national average growth in venture capital.(Table 5.7)

In 1987, the South had 99 venture capital offices--10 percent of the national total.
The District of Columbia and Maryland, Florida, Georgia and North Carolina were the
major centers of venture capital offices in the South. Maryland accounted for the greatest
concentration of capital in the South with 42 percent of the venture capital resources,
Berween 1977 and 1987, Maryland's venture capital resources increased almost eightfold in
terms of real dollars, which was 38 percent higher than the national average.

The Gulf Coast

Venture capital resources in the Gulf Coast region (Texas, Oklahoma, Louisiana) are
approximately equal to those in the South, about 5 percent of the national total. Between
1973 and 1987, the number of venture capital offices more than doubled as the Gulf region
upped its share of venture capital offices from 6 to 8 percent of the national total.( see
Tabie 5.8) The Gulf Coast has also witnessed a significant growth in venture capital
resources. Real dollar increases in the region’s venture capital pool were 20 percent above
the national average between 1977 and 1987. The Gulf states are clearly dominated by
Texas which controls over 90 percent of the region’s venture capital resources and almost
90 percent of its venture capital offices.

The Mountain Region: Rapid Growth

Although the Mountain region (Colorado, New Mexico, Arizona, Utah, Nevade,
Idaho, Montana, and Wyoming) has the smallest share of venture capital resources at 2
percent of the national total, the growth rate in real venture capital resources is almost
three times the national average. As such, the Mountain region experienced the highest
growth rate of any region in the country. The region also experienced the second largest
increase in the number of venture capital offices, at more than twice the national averags.
The Mountain states, as depicted in Table 5.9, were home to 38 of the industry’s offices in
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1987, or 4 percent of the national total, Colorado has emerged as the center of venture
capital activity in the Mountain region, with 22 venture capital offices and 80 percent of the
region’s venture capital resources. Arizona and New Mexico account for most of the
remainder of the region’s venture capital.

Summary

The distribution of venture capital resources is highly concentrated at the national,
state, and metropolitan levels. At the national level, venture capital resources and offices
are distributed primarily in the Northeast and Pacific regions. At the state level, California,
New York, and Massachusetts are responsible for the majority of venture resources. Finally,
the venture capital industry is highly concentrated within states. Two-thirds of all venture
capital resources are found in just three metropolitan areas --the Silicon Valley area of
California, the Route 128 area around Boston Massachusetts, and New York City.
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CHAPTER 6

WHERE DOES VENTURE CAPITAL GO?
GEQGRAPHIC PATTERNS OF VENTURE CAPITAL INVESTMENT

Introduction

Venture capital investments are even more highly concentrated than venture capial
resources--primarily flowing to a few limited areas. Although 2 logical assumption might be
that venture capital investments tend fo concentrate in areas that possess venture capital
resources, our findings indicate that this is only partly true. Venture capital mainly flows to
the nation’s premier high technology centers, most notably California’s Silicon Valley and
Route 128 around Boston. In contrast, venture capital centers like Chicago and New York
City receive a relatively minor share of venture investments. This chapter supplements the
previous one, providing a detailed examination of geographic patterns of venmre capital
investments.

Although investment is perhaps the critical dimension of venture capital activity,
there is virtually no literature that examines venture capital investment in great detail.
Largely because of unavailable or unreliable data, the academic literature has generally
focused on the concentration and distribution of venture capital resources and firms. While
most studies assert that venture capitalists tend to invest within 200 miles of the home
office, none have systematically reviewed many of the considerations that make geography
such an important factor in a venture capitalist’s investment decision. This may stem from
the fact that most academic studies suffer from over-aggregation, conveying only regional
totals or state-wide aggrepates, which prevents an in-depth analysis of state or metroploitan
level flows of venture capital.

In this chapter, we overcome these problems by basing our analysis on a
comprehensive database on venture capital investment we compiled. Our database is derived
from information published bv Venture Economics’ Venture Capital Journal over the three-
year period 1984-1987, and provides a 40-45 percent sample of all venture investment made
over that period. The database provides "micro-level” information on venture capital
investments in actual companies. This enables us to look closely at investment flows at the
micro level, thereby overcoming the shortcomings that inhibited previous studies.

The major findings of this chapter can be summarized as three major peints, First,
venture capital investments are highly concentrated by region. Just two regions--the
Northeast and the Pacific--accounted for almost 75 percent of the venture capital invested
in 1986. Second, at the state level, just two states--California and Massachusetts-—-accounted
for over 50 percent of all venture capital invested in that year. And third, venture capital
investments are highly concentrated within most states. According to our data, the San
Francisco-Silicon Valley area accounted for 58 percent of all venture capital investments
made in California, and 23 percent of all venture capital investments made nationwide; the
Route 128 area around Boston received 95 percent of the venture capital investments in
Massachusetts and 14 percent of the national total.(See Figure 6.1) Moreover, this pattern
is also observable in states that are not leading centers of venture capital. A prime example
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af this is Georgia--almost all of the venture capital investments in that state are
concentrated in the Atlanta area,

Together, these three findings lead us to conclude that venture capital investments
flow to areas with established concentrations of high technology businesses. Many
researchers have explored the following "chicken or the egg” question: Does venture capital
attract high technology industry or does high technology attract the venture capital dollars?
Owur research supports the latter interpretation. An area is much more likely to be a
recipient of venture capital if it is home to high technology firms.

This chapter proceeds as follows; The first section explores the major trends in the
concentration of venture capital investment. The second section provides detailed analyses
of venrure capital investments within regions at the level of state and metropolitan area. In
this section we also present some rough comparisons between venture capital investments
and the location of high technology businesses, setting the stage for further analyses along
these lines in Chapter 7. %

Concentration of Venture Capital Investments

The geographic distribution of venture capital investments is highly uneven and
tightly clustered.  As Table 6.1 illustrates, venture capital investment is concentrated at
the regional level, exhibiting even more pronounced "bi-coastalism" than the distribution of
venture capital resources. The Pacific and Northeast regions together attracted almost

& Information on high technology firms is taken from the Corporate Technology Information Service

Directory, trademark CorpTech. We used the 1587 CorpTech Directory because it isolates firms by high
tzchnology product classification, and thus inciudes only those firms that make what most of us consider leading

edge high technology products. In this regard, it overcomes some of the shoricomings of other databases which
define high technology by research and development intensity (i.c., the amount of money spent on R&D or share
of scientists engaged in R&D), and therefore end up with companies producing guided missiles, airplanes, and
even oil refineries in their listings,

One of the major problems in analyzing the high technology industrial structare in general, is the quality
of the data. There is an absence of adequate longitudinal information. The U.S. Census of Manufacturers
provides five-year totals of companies and establishments, but does not allow ong to get a handle on how many
plants opened and closed during those intcrvals, While the firm level information based on Dun and Bradstreet
files available from the Small Business Administration provides a way around this, it does not provide an
adeqguale me series,

I addition, there is little consensus on how to define “high technology” companies for analytic purposes.
Most analysts use & working definition based on research and development intensity {measured either as percent
of revenues directed to R&D or share of emplovees engaged in R&D). Bul, this kind of definition aggregates
a wide variety of types of companies, and therefore makes it impossible to isolate the small entreprensurial
companics that are so much a part of the Silicon Valley/Route 128 phenomenon, We do not wish to get invelved
in the debate over these thorny statistical and analytical issues. We have pointed them out to make the reader
aware of the inherent limits of the data, We belicve that one can get a reasonable picture of high technology
industrial organization by drawing from a range of data sources, and this is I:nasicull:,- how we proceed. Good
discussions of the way high technology companies are defined can be found in the Office of Technaology

Assessment, Technology, Innovation and Regional Development (Washington, D.C., 1984} and Ann Markusen
et al,, High Tech America (Winchester, MA: Allen and Unwin, 1986).
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TRBLE 6.1

VENTURAE CARPITAL DISBURSEMENTS - BY RECGION
BY TOTAL DCLLAR AMOUNT (in millions) and BY PERCENT OF TOTAL

REGICH 19§8-157E* 1980 1953 1982 19E3 1584 1085 1286 1987

PACIZIC 213 365 B58 B73 1071 1033 1118 1068 1638
(28) {36) (56} (43} (51) (45) (43) {41} (42}

NORTEEAST  24% 27% 252 474 323 v 702 ESE 1082
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64

three-fourths (74 percent) of the $2.9 billion funds invested by the venture capital industry
in 1986. The Pacific region is led by California, which dominates the rest of the nation in
its ability to attract venture capital. The Northeast region places a distant second behind the
Pacific. Within the Northeast region, Massachusetts attracts the majority of this region’s
venture investments. However, its dominance over the rest of the Northeast region is far less
than that of California’s in the Pacific region.

The Midwest region has seen a precipitous decline in venture capital investments.
A report prepared for IBM by S.M. Rubel in the mid-1970s presented findings that in the
1968-1975 period, states in the Midwest had attracted almost 20 percent of the total share
of venture capital investments.® By 1981, the Midwest's share had declined to a mere 8
percent of the national total. For the past decade, the distribution of venture capital
throughout the U.S, has remained relatively constant. The only possible exception is the
South region which has shown a steady increase, from 6 percent in the early 1970 period to
Q percent in 1986,

As Table 6.2 shows, among states, California attracted the "lion’s share” of the
investment dollars, with 51.1 billion or 38 percent of the national total in 1986.
Massachusetts was second--receiving approximately $400 million, or 14 percent of the total
venture capital invested, while New York, Texas, and Jersey attracted 3200 million, $170
million, and $140 million respectivelv. No other state drew more than $100 million in
veniure capital investments. Although in recent years California and Massachusetts have
commanded the majority of the venture capital industry’s disbursements, this pattern of
investment did not always hold. In the period prior to the industry’s boom of the late 1970s,
the combined share of investments for these two states was only 35 percent.

Venture capital is also highly concentrated within states. Silicon Valley receives more
than two-thirds of all venture capital investments made in California, with investments
tightly clustered in the cities of Sunnyvale, Santa Clara, and San Jose. These cities received
30 percent of the California total, and 12 percent of total investments. Of the states, only
Massachusetts received more venture capital investments than this three-city area.

A similar level of concentration is noticeable in the Route 128 area. The 18 cities
and towns along the Route 128 corridor received almost 75 percent of that state's
investments. And, just three communities, Newton, Waltham, and Woburn, received 62
percent of the Route 128 investmenis—almost 3 percent of the national total of venture
¢apital investments.

Interestingly, this pattern is also true of states that control only minor amounts of
venture capital. Atlanta, Georgia, which was the leading recipient of venture capital in the
South region, has been evolving a high technology industrial base in recent years. A similar
trend was especially evident in Colorado where the distribution of venture financings went
primarily to high technology firms located along Interstate 23, a corridor that is becoming
a well-known center for technology-intensive defense industries.

6! pybel, S.M.
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three-fourths (74 percent) of the $2.9 billion funds invested by the venture capital industry
in 1986. The Pacific region is led by California, which dominates the rest of the nation in
its ability to attract venture capital. The Northeast region places a distant second behind the
Pacific. Within the Northeast region, Massachusetts attracts the majority of this region’s
venture investments. However, its dominance over the rest of the Northeast region is far less
than that of California’s in the Pacific region.

Thke Midwest region has seen a precipitous decline in venture capital investments,
A report prepared for IBM by S.M. Rubel in the mid-1970s presented findings that in the
1968-1975 period, states in the Midwest had attracted almost 20 percent of the total share
of venture capital investments.® By 1981, the Midwest's share had declined to a mere 8
percent of the national total. For the past decade, the distribution of venture capital
throughout the U.S. has remained relatively constant. The only possible exception is the
South region which has shown a steady increase, from 6 percent in the early 1970 period to
9 percent in 1986,

As Table 6.2 shows, among states, California attracted the "lion’s share" of the
investment dollars, with 51.1 billion or 38 percent of the national total in 1986.
Massachusetts was second--receiving approximately $400 million, or 14 percent of the total
venture capital invested, while New York, Texas, and Jersey attracted $200 million, $170
million, and $140 million respectivelv. No other state drew more than 8100 million in
venture capital investments. Although in recent years California and Massachusetts have
commanded the majority of the venture capital industry’s disbursements, this pattern of
investment did not always hold. In the period prior to the industry’s boom of the late 1970s,
the combined share of investments for these two states was only 35 percent.

Venture capital is also highly concentrated within states. Silicon Valley receives more
than two-thirds of all venture capital investments made in California, with investments
tightly clustered in the cities of Sunnyvale, Santa Clara, and San Jose. These cities received
30 percent of the California total, and 12 percent of total investments. Of the states, only
Massachusetis received more venture capital investments than this three-city area.

A similar leve] of concentration is noticeable in the Route 128 area. The 18 cities
and towns along the Route 128 corridor received almost 75 percent of that state’s
investments. And, just three communities, Newton, Waltham, and Woburn, received 62
percent of the Route 128 investments--almost 3 percent of the national total of venture
capital investments.

Interestingly, this pattern is also true of states that control only minor amounts of
venture capital. Atlanta, Georgiz, which was the leading recipient of venture capital in the
South region, has been evolving a high technology industrial base in recent years. A similar
trend was especially evident in Colorado where the distribution of venture financings went
primarily to high technology firms located along Interstate 23, a corridor that is becoming
a well-known center for technology-intensive defense industries.

B! Rubel, S.M.



DETAILED REGIONAL ANALYSES OF VENTURE CAPITAL INVESTMENTS

This section provides more detailed analysis of venture capital investment in 5 major
regions: the Northeast, Pacific, Midwest, Sunbelt, and Mountain regicns.

The Northeast Region

The Northeast region has long been recognized as one of the nation’s premier centers
of venture capital, During the 1970s, the Northeast region received almost 32 percent of the
nation's venture capital investments, the largest percentage of venture capital of any region.
Since then, the Northeast has fallen to second place, behind the Pacific region. As Tables
6.3 and 6.4 show, the growth in the venrture capital dollars invested in the region increased
127 percent from 1981 to 1986 in real dollar terms. In recent years the Northeast region
attracted roughly one-fourth of the venture capital industry’s investments.

Venture capital in the Northeast is concentrated mainly in two states: Massachusetts
and New York. Massachusetts accounted for $406 million or 14 percent of venture capital
investments in 1986, while New York accounted for 5203 million or 7 percent of the total.
Here it is quite evident that New York fzils to attract a level of venture capital investment
comparable to the level of venture capital resources it controls.

It is a bit surprising that the remaining Northeast states have attracted so little in the
way of venture capital investment. Even though these states are located in relatively close
proximity to two of the major venture capital centers, Boston and New York, and many
boast research-oriented universities, these states have not attracted a significant amount of
venture capital. Our analysis does reveal that the distribution of venture capital investments
in these states is concentrated in centers of high technology businesses.

Massachusetts

The dramatic evolution of Route 128 as one of the premier high technology centers
in the world has thrust Massachusetts into the national limelight. The state’s extraordinary
rise from a peried of prolonged economic decline in the 1970s to one of rapid growth and
expansion has caught the attention of many of the country’s leading economic development
experts as they try to duplicate the "Massachusetts Miracle” in other depressed regions.

The striking reversal in Massachusetts’ economic fortunes has been traced directly
to its transformation into a center for high technology industry. Venture capital has played
a vital role in that transformation. Despite the bleak economic outlook during the 1975-1985
period, venture capitalists have continued to invest much of their venture capital dollars in
firms located in Massachusetts. In real dollar terms, Massachusetts has experienced a 71
percent increase in venture capital investments from 1975 to 1981, and an 85 percent
increase from 1981 to 1986,

In recent years, Massachusetts has led the other states located in the Northeast
region in venture capital investments. Although Massachusetts has only 12 percent of the
Northeast region’s population (and only 2 percent of the nation’s), it received 42 percent of
the Northeast region’s share of venture capital investments, and 14 percent of the U.S. total,
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in 1986. On a national level, Massachusetts has ranked second behind California in the
amount of venture capital investments received, in the period from 1980 to 1986,

The distribution of venture capital investments in Massachusetts is mainly
concenirated in the Route 128 complex, which accounted for a remarkable %5 percent of the
282 venture capital financings we recorded for Massachusetts, Within this general area, the
Boston/Cambridge area (which includes cities such as Somerville and Revere) accounted
for 24 percent of the state’s total of venture capital investments; the towns that lie dirzctly
along Route 128 accounted for roughly one-third of the state’s venture investments( Newton,
Woburn, and Waltham alone drew 20 percent of the state’s total); and the Route 495 area
accounted for 18 percent; comumunities that fall between the Route 128 and Route 495
boundaries recieved 21 percent. Other areas within Massachusetts received very little
venture investment despite the Dukakis administration’s commitment to dispersing
economic¢ developiment activity.

The distribution of venture capital investments in Massachusetts follows the
distribution of high technology companies. The Route 128 complex has 67 percent of the
state’s high technology companies. Newton, Waltham, and Wobum alone were home to 47
percent of the high technology firms located in the Route 128 complex, 13 percent of the
siate total, and 1 percent of the national total for high technology firms.

New York

As we have seen, New York is a major center of venture capital resources. It would
thus seem reasonable to expect New York to be a center for venture capital investments.
This is, however, not the case. New York has been unable to attract a large percentage of
the venture capital industry’s investment. In fact, New York’s share of venture capital
inrvestments has hovered between 5 percent and 7 percent of the national total, in recent
vears. Simply put, in recent years the state's own venture capitalists have chosen to invest
their capital elsewhere.

Still, venture capital investments in New York State are quite concentrated, mainly
around existing clusters of high technology. According to our database, New York City
received 40 percent of the state’s venture capital investments. According to Crain’s New
Y ork Business, $66.8 million of venture capital, half of the total invested, was placed in 27
firms located within a 25-mile radius of the Statue of Liberty in 1985.% When combined
with its suburbs in Long Island and White Plains, the New York City metropolitan region
received approximately 72 percent of New York State’s venture capital investment. This
{ollows the pattern of the state’s high technology companies, of which 68 percent are located
in this area.

Rochester, Albany-Troy, and Buffalo attract a minor share of venture capital
investment in New York. The greater Rochester area received almost 9 percent of New
York's venture investments, and it is home to approximately 7 percent of the state’s high
technology firms. The Albany-Troy area accounted for almost 16 percent of the state’s
venture capital investments, while the area's share of high technology firms was 4 percent,

62 Frank Sommerfield, "Few funds veoture into New York companies, Crain’s New York Busingss.” 24 March
1986, p. 15,
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Finally, Buffalo's share of the siate’s venture capital investments was 3 percent and its share
of high technology firms was 7 percent.

New Jersey

During the 1940s and 1950s, New Jersey was considered a leading state for
technological innovation. AT&T s Bell Labs can perhaps be considered primarily responsible
for putting New Jersey on the map as & center for cutting-edge technology. With inventions
like the transistor in the 1950s and fiber optics in the 1970s, Bell Labs has revolutionized
the communications industry. But perhaps even more important than Bell Labs inventions
was its development of a large number of scientists who spun off from Bell and went on to
found their own, highly successful high technology firms. Not least among these scientists
was William Shockley, considered by many to be the father of Silicon Valley's semiconductor
industry.

In recent vears, New Jersey has regained some of its status as a high technology
state. For example, in 1985, over 10 percent of the state’s labor force was employed in the
high technology sector.® And over the past decade, New Jersey has experienced a dramatic
increase in the amount of venture capital investments. Between 1981 and 1986, New
Jersey's share of venture capital investments increased from 2.5 percent to 5 percent of the
naticnal total, a real dollar increase of 250 percent. At the same time, its regional share rose
from 10.1 percent to 15.2 percent.

The northeast portion of the state received the major share of venture capial
investments. According to our database, this region accounted for 55 percent of the state’s
venture investments.* Princeton received 25 percent of the venture capital investments for
New Jersey. Princeton is home to Princeton University, and to the Princeton University
Forrestal Center, one of the most successful research parks in the U.S, The Forrestal Center
has over 50 tznants, including divisions of Xerox, IBM, and Siemens AG.%

Connecticut

For the past several years, Connecticut has received 2 to 3 percent of the national
total of venture capital investment dollars, and approximately 10 percent of the Northeast
regional total. Although Connecticut’'s overall share of venture capital's financings was

%3 Edward J. Malecki, “The Geography of High Technology”, Fogus 35(4), October 1985, p. 3.

& However, unlike some of the other states that we examined, these investments showed no clear patiern
of clustering, but instzad were distributed fairly evenly throughout the region. This portion of New Jersey also
accounted for almost 65 percznt of the state’s bigh technology firms, according to the 1987 CorpTach Directory.
The high technology firms within this area also were distributed fairly evenly throughout the region. Clifton,
Englewood, Parsippany, Sccaucus, and Newark, which together accounted for one fourth of the area’s high
technology companies, provids the only example of coneentration. The remaining 75 percent of the high
technology companies in this area are distributed among more than 100 other cties and towns,

% Sarah Glazer, "Rescarch Parks Plug into the electronics industry,” Elsctronic Business, 15 March 1987,
pp. 100-101.
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relatively constant during this period, the state experienced a 90 percent inc¢rease, In terms
of real dollars invested.

According to our database, 77 percent of venture capital investments in Connecticut
were located along the Route 95 corridor, and more specifically to companies located
berween New Haven and the New York border, Stamford and its suburb Darien were the
major focus for venture investment in Connecticut. Together, they received almost 30
percent of the state’s venture capital investments. Coupled with the investments for Fairfield,
Westport, and Norwalk (Stamford to Fairfield is a distance of 22 tniles along Route 95), the
percentage of investments received for this area increases to almost 50 percent of the state
total. The Waterbury-Hartford area received 13 percent of the state’s investments and was
the only other saction of Connecticut to receive a significant number of venture capital
investments,

Venture capital investment follows the distribution of the state’s high technology
companies. Almost 77 percent of the state’s high technology firms are located in cities along
the Route 95 corridor. The Stamford-Fairfield carridor contains one-fourth of the state’s
high technology firms, In addition, one fourth of Connecticut’s venture capital offices are
located in Stamford, and another 13 percent are in Hartford. The greater Waterbury-
Hartford area housed approximately 15 percent of the state’s high technology firms.

Pennsylvania

At one time, Pennsylvania was fairly successful in attracting venture investments. For
example, during the period from 1968 to 1975, Pennsylvania received almost 10 percent of
the venture capital investments made in the Northeast region, and 3 percent of the nationa]
total. However, during the 1980s, the state’s share of venture investments has declined to
about 2 percent of the national total. Part of the reason for the lack of growth in venture
investments in Pennsylvania is the investment orientation of the state’s venture capitalists.
For example, although the number of venture capital firms in Pittsburgh increased from 4
to 17 between 1980 to 1987, almost 75 percent of the capital invested by these firms in 1986
went to companies located outside the state %

The Philadelphia area received 44 percent of the state total of venture capital
investments, while firms in the Pittsburgh area received over 30 percent. The Philadelphia
and Pittsburgh repions were home to the majority of the state's high technology firms, The
greater Philadelphia region has 50 percent of the state’s high technology firms, while the
greater Pittsburgh region contains 35 percent. Pennsylvania provides yet another example
of the close association between existing high technology centers and investments of venture
capital.

Other Northeast States

New Hampshire, Vermont, Maine, and Rhode Island all have been generally
overlooked by the venture capital industry, receiving only a minor portion of venture
investments. Indeed, during the past decade, together these states received less than 2

5 The Enterprise Corporation of Pittsburgh, A survey of venture capital in Pittsburgh, Juns 1957,



T2

Rhode Island and New Hampshire each received somewhat more than 2 percent of the
region's financings, while Maine received slightly less than 1 percent. These investments
were primarily directed to the major city of each state. Over 60 percent of Rhode Island’s
investments were in Providence, over 73 percent of Maine's investments were in Portland,
and close to 50 percent of those for New Hampshire were in Manchester and Nashua.
Comparing the arcas of investmemts with the location of high technology firms for these
states, once again, a close parallel can be found. A third of Rhode Island’s high 1echnology
firms are in the Providence area, one-sixth of Maine's high technology firms in Portland, and
twenty-five percent of the New Hampshire high technology firms are in Manchester and
Nashua.,

The Pacific Region

The Pacific region now accounts for the largest amount of venture capital
investments. In 1986, it received $1.2 billion or 41 percent of the national toral. California
is unquestionably the leading state in this region and in the nation as well, capturing a huge
share of total venture capital investments. In 1986, California received 38 percent of the
total amount of the nation’s venture capital investments, which was 93 percent of the total
amount invested in the Pacific region.

Silicon Valley can claim responsibility for the unprecedented success of this region
as one of the world’s leading centers of high technology and venture capital investment. It
receives 23 percent of the national total of venture invesiments. The success of Silicon
Valley is regarded as a model for many other communities that hope somehow to duplicate
its phenomenal rise from orchards to high technology mecca.

As Tables 6.5 and 6.6 show, the Pacific region has experienced tremendous growth
in venture capital investment. During the early 1970s, the Pacific region received 26 percent
of the venture industry’s investment dollars, though it controlled only 10 percent of the total
amount of venture capital resources. By the end of the decade, the Pacific region had taken
over the lead as the leading recipient region in the country. In 1980, the Pacific region laid
claim to 36 percent of the venture capital industry’s investments and by 1986, its share was
41 percent of national venture capital investments,

California

California is undeniably the major player in the Pacific region. California has a long
history as 2 home for high technology and venture capitalists and their investment dollars.
Even when its own venture capital industry was in its early development stages curing the
late 1960s and early 1970s, California still managed to attract significant amounts of venture
capital. Between 1968 and 1973, California attracted over 3200 million in venture capiial
investments, an amount double that of the its venture capital resources and two and one-half
times the amount of investments received by any other state. Since then, the state’s ability
to attract investments has only increased,

Venture capital investments are strikingly concentrated within the state of California.
While the northern sections of the state have been virtually ignored by the venture capital
community, Silicon Vailey has become & world-rencwned center and the premier location
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for venwre capital investment, Twenty-three percent of the venture capital investmenis in
pur database are in this region. Within this region, the greater San Jose area received 67
percent of investments.

Cities that lie just outside the Silicon Valley area attract much smaller amounts of
venture capital. For example, the greater Oakland area (which lies just across the bay from
San Francisco) received a mere 7 percent of the California total of venture capital
investments, while the Sausalito area managed to attract only 2 percent of the state's total
venture financings.

This pattern of venture capital investments maps nicely onto the distribution of high
technology firms in the San Fransisco area, The San Francisco region contained 44 percent
of the state’s high technology firms, with the greater San Jose area accounting for roughly
half this total.

In recent vears, venture capitalists have shifted some of their investment focus 1o the
greater Los Angeles and San Diego areas. Both cities are home to major universities, have
a growing number of vemture capital offices, and contain a significant number of high
technology firms. Los Angeles area firms received 18 percent of the California venture
capital investments, 7 percent of the narional total. San Diego attracted 9 percent of the
California investmenis. In short, 98 percent of venture capital investments in California go
to companies located in Silicon Valley, Los Angeles. or San Diego, areas that are home to
95 percent of the state’s high technology firms,

Other Pacific States:

Orepon, Washington, and Alaska

Oregon has increased its share of the venture capital industry's investments from 1.1
percent in 1981 to 2 percent in 1986. Roughly 90 percent of Oregon’s venture capital
investments went to firms located in Portland and its suburbs. Portland is a growing high
technology center, home to Sequent, a top cOmMPputer company.

Washingion has experienced a relaiive decline in its share of venture capital
investment dollars. Its share of the regional total fell from 5.3 percent in 1981 to 2.4 percent
in 1986. According to our database, almost 87 percent of the venture capital investments in
Washington went to the Szattle-Tacoma area, a region with eighty percent of the state’s high
technology firms,

Alaska is perhaps an extreme exampie of the difficulties that an individual state faces
as it explores the use of high technology as a way to diversify its economy. Like Texas,
Alaska has been highly reliant on the oil industry for its economic base. In 1973, Alaska had
3 venture capital offices; by 1987, the number had dropped to zero. Because of this, Alaska
has received an extremely smali number of venture investments, and Alaska has only 5 high
technology firms. The state has tried to address its weakness in high technology with a
variety ‘of programs. Between 1978 and 1985, the state-sponsored Alaska Resource
Corporation invested $40 million, primarily in existing fishing and timber companies that
were facing severe financial difficulties. The state corporation registered 54.% million in
losses, and in 1984 the legislature ordered it to terminate its operations and phaze out its



76

equity investments by 1983.°" Currently. the state is contemplating founding another
investment corporation whose focus will be aimost solely on financing high technology
enterprises. Summing up Alaska's problems, Robert Dixon noted that "the prospects for
developing a Silicon Tundra on any large scale will remair bleak until the basic
infrastructure required by high- tﬂcnnulag}' industry is in place."®

The Midwest Region

The Midwest has experienced a significant decline in venture capital investments,
paralleling the decrease in veniure capital resources discussed in the previous chapter.
Between 1968 and 1973, the Midwest region attracted 20 percent ol the venture capital
investments, ranking third behind the Northeast and the Pacific regions.(See Tables 6.7 and
6.8) The region also contained 4 of the top 10 venture capital recipient states in the nation.
By 1980, lllinois was the only Midwestern state to be listed among the top 10 states, ranking
seventh. By 1986, the Midwest's share of venture capital investrent had dropped further to
7 percent,

Venture capital investments in the Midwest are primarily concentraied in Chicago
and the Minneapolis-St. Paul area. Together, these areas accounted for almost 50 percent
of the Midwest's venture investments. These areas also have the region’s highest
concentritions of high technology firms. Almost one-fourth of the Midwest’s high technology
firms are found in Chicago or its suburbs, and over 12 percent are in the Minneapalis-St.
Paul area.”

Despite its reputation as a center for traditional manufacwuring, the Midwest does
possess  something of a high technology base. Nearly 20 percent of the nation’s high
technology firms are located thﬂi'E:, and more than half of these companies are concentrated
in Iilinois, Ohio, and Minnesota.” lllineis. Ohio, and Michigan also rank among the top
10 states for new business starts in 1987, according to the Dun and Bradstreet llﬁtm,gs. The
Midwest was respnnmbl: for almost 20 percent of the nation’s new business starts in 1987."
In addition, the region has a strong university base with 6 of the nation’s top 20 universities,
in terms of corporate-sponsored R&D.™

T Kevin Farrell, “The States Enter the Venture Capital Game,” The New York Times, 27 January 1985, p.
12F.

5 Ruberl Dixan, “In scarch of the Silicon Tundra,” Alaska Busingss Monthly, November 1985, p. 29,

% 1087 CarpTech Dircctory,

T':'l! -r

" Economic Analysis Dept., Business Staris Record, 193671987, Dun and Bradstreet Corporation, 1985, p.

2 Michasl ©'Connor. "lacrease in Higk-Tech Locations Taflucnced by University/Corporate R&D Link,”
Site Sclection Handbook, June 1938, p. 600,
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Hlinois

Illinois, the leading center for venture capital in the midwest, attracts just 3 percent
of all venture capital invested in 1986, This is a sharp drop from the 1960s and 1970s when
Ilinois accounted for over 7 percent of the national total. Like New York City--another
major financial center-many of the state's venture investments went to areas ouiside the
state, and indeed, outside the Midwest region. The Chicago area is the leading site for
venture capital investrnent in the Midwest region. According to our database, the Chicago
area accounted for 26 percent of the region’s investments, and 88 percent of the Illinois
total. The greater Chicago area accounts for 87 percent of all high technology firms in
[ilincis, and 22 percent of those in the Midwest. However, according to a recent article in
INC. magazine, Chicago’s high technology and venture capital environments are in dismal
shape.™ It noted that "the common complain: {about Chicago] is that there aren’t enough
like-minded people arpund to create a vibrant high-tech community--not just entrepreneurs
and engineers, but also knowledge investors and venture capitalists and consuliants who
often help shepherd voung companies through infancy.™

Minnesota

Minnesota has a rather interesting pattern of venture capital investment. Although
it is a small center, it retains a large share of its venture capital, capturing roughly 25
percent of the region’s venture investments recorded in our database. Venture capital
investments and high technology firms are highly concentrated in the Minneapolis area. All
of the venture capital investments that we recorded for Minnesota and 92 percent of the
state’s of high technology companies were in this area. The Twin Cities are the national
center for supercomputing with Control Data Corporation, Cray Computer, and & host of
new startups. Of all the potential areas in the country, we believe that the Minneapolis-St.
Paul area has the best chance of duplicating the Silicon Valley - Route 128 experience--a
belief echoed in numerovs interviews with Silicon Valley venture capitalists and
entrepreneurs,

Michigan

Michigan ranked a distant third behind Illinois and Minnesota in venture capital
investments in the Midwest. Michigan received almost 11 percent of the Midwest region’s
venture financings. The state s also home to 15 percent of the region’s high technology
firms. Over 73 percent of Michigan's venture capital investments were in the Detroii-Ana
Arbor area, which also contains two-thirds of the state’s high technology firms. Not
surprisingly, many of the high technology companies in the Detroit-Ann Arbor area
manufacture products that are of importance to the automobile industry.”

™ David Moberg, "Can Chicago Be Saved?”, INC.. March 1988, pp 84-89.
™ Ibid, p. 88,

3 Sarah Glazer, “Research parks plug inta the electronics industry,” Electronic Business, 15 March 1987, p.
102,



80

Ohio

Ohio receives a small and declining fraction of venture capital investments. Its share
of venture capital investment dallars has declined from 3.1 percent of the total investments
in the 1968-1975 period to less than 2 percent in 1986. According to our database, Ohio
received slightly over 8 percent of the Midwest's total of venture investments in recent years.
Venture investrnents in Ohio were distributed among several areas, following the
distribution of the state’s high technology firms. The Cleveland area, which is home to one-
third of the state’s high technologv firms, had roughly 30 percent of the state’s venture
investments. The Columnbus arez had 15 percent of the state's high technology compames,
and received 20 percent of Ohio’s venture capiial investments. Cincinnati was home to 12
percent of the state’s high technology firms, and 18 percent of the venture investments.”

The Sunhbelt

The Sunbelt is composed of two subregions: the South, which consists of Delaware,
Maryland, Virginia, West Virginia, Kentucky, Washington D.C., Tennessee, South Caroiina,
North Carolina, Georgia, Florida, Arkansas, and Mississippi: and the Gulf Coast areca made
up of Texas, Louisiana, and Oklahoma. The Sunbelt accounts for roughly 15 percent of ali
venture capital investments.

The South

The South is an "up and coming” region for venture investments. Between 1981 and
1986, investments in the region increased 127 percent, in real dollar terms. In 1986, the
South accounted for $261 million in venture capital investments, 9 percent of the national
total.(See Tables 6.9 and 6.10)

Georgia has been the major recipient of the venture investments in the South, In
1986, the state received one-third of all Southern venture capital investment. Georgia is
followed by Florida, Tennessee, Virginia, Maryland, and North Carolina. The remaining
states in the region have been far less successful in attracting venture capital investment
funds. Delaware, Mississippi, Kentucky, West Virginia, and South Carolina each received
less than 2.5 percent of the South’s venture capital investments. Again, the distribution of
venture investments throughout the South is toward areas with high concentrations of
rechnology-intensive businesses.

Georgia

In 1986, Georgia led the South in the doliar amount of venture capital investments
received, attracting 3 percent of the national total, and one-third of the region’s total.”
Georgia's success nas been a relatively recent phenomenorn, and according to a 1987 article

™ Ohiv's Thomas Edison Program is geared to gensrating new innovations and stimulating high technology
development. Sec Edward ). Malecki, "Hope or Hyperbole? High Tech and Economic Development,” Technology
Revew, October 1587, p. 49,

‘.".' )
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