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Abstract
Despite the rhetoric in the popular and business press trumpeting the removal
of `the limitations of geography', a number of researchers have demonstrated
that rather than simply dispersing, the Internet in fact exhibits an uneven spatial
pattern throughout the United States and world. Using a combination of inter-
view and regression methodologies, this article argues that the regional
distribution of venture capital investing played a central role in determining the
location of new Internet startups. This was largely due to the premium that
entrepreneurs placed on one of the hallmarks of venture capital, i.e. speed,
and the reliance of venture capitalists upon local networks and knowledge for
their investments. The ability to provide these types of value-added inputs in a
timely manner is greatly assisted by geographic proximity. Rather than being an
easily moved and fungible commodity, venture capital investing depends upon
non-monetary inputs such as knowledge about possible investments and pre-
fers to be close to companies in order to monitor and assist them.Thus, despite
telecommunications technologies and global financial markets that have vastly
expanded the geographic range of economic interaction, regions remain central
to economic development in the current economy.

Keywords: venture capital, Internet, e-commerce, dot-coms, entrepreneurship, regional
development

JEL classi®cations: G240, R110, O180, L86, M130, O320
Date submitted: 2 February 2001 Date accepted: 10 September 2001

1. Introduction

Despite the rhetoric in the popular and business press trumpeting the removal of `the
limitations of geography', a number of researchers have demonstrated that rather than
simply dispersing, the Internet in fact exhibits an uneven spatial pattern throughout the
United States and the world (Kolko, 1999; Kellerman, 2000; Telegeography, 2000; Zook,
2000, 2001; Townsend, 2001a). This has particularly been the case for the entrepreneurial
activity surrounding Internet or dot-com companies that has clustered in a relatively
small number of US regions. Although this sector continues to evolve, the market
downturn in technology stocks that started in April 2000 provides a useful delineation to
mark the end of this initial period of the commercial Internet. This era, running for
roughly six years, from April 1994 when Netscape was formally incorporated to April
2000, tells a remarkable story of how a new communications technology changed from a
tool of academics and computer geeks into a new medium used by mainstream society.
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Using a combination of interview and regression methodologies, this article argues
that the regional distribution of venture capital investing played a central role in
determining the location of these new Internet startups. Although Florida and Smith
(1990, 1993) and Smith and Florida (2000) are skeptical about supply side arguments
for venture capital's role in regional development, particularly as a form of public
policy, venture capital was central in the expansion and location of the Internet
industry. This was largely due to the premium that entrepreneurs placed on one of the
hallmarks of venture capital, i.e. speed, and the reliance of venture capitalists upon
local networks and knowledge for their investments. The emphasis on speed and e�orts
to capture ®rst mover advantage made the acquisition of venture capital a strategic
asset for both its monetary and non-monetary inputs that could provide quick and
competitive boosts to companies. In addition, the advantages that venture capitalists
o�ered through their connections within larger regional environments, e.g. Florida's
and Kenney's (1988a) concept of social structures of innovation or von Burg's and
Kenney's (2000) use of embeddedness, served to concentrate dot-com companies near
their sources of capital.

2. Research methodology

This article has three main research methodologies. The ®rst is the creation of
meaningful measures on the geography of Internet companies at the level of the
metropolitan statistical area (MSA). Reliable data on dot-com companies is extremely
di�cult to obtain at any scale and this analysis uses specially developed datasets
outlined later in the article. The Internet industry (also referred to as dot-com ®rms) is
de®ned as companies involved in the creation, organization, and dissemination of
informational products where a signi®cant portion of the business is conducted via the
Internet. These informational products could be about the sale of physical items, e.g.
eBay or Webvan, the sale or distribution of digital products or content, e.g.
DoubleClick or Napster, the sale and use of services, e.g. Travelocity or E*Trade,
the use of a database search engine, e.g. Inktomi or Google, or the convenience of
portals or destination sites, e.g. Yahoo, Amazon, or AOL. This de®nition purposively
encompasses ®rms from a wide array of traditional industries because the new methods
for communication and distribution o�ered by the Internet have a wider impact than
any one particular sector and entrepreneurs were actively starting dot-com ®rms in
almost every industry.

Based on the clustering pattern that these data reveal, the second research component
of the article is based on 44 interviews conducted with people actively involved in the
formation of new Internet companies. These interview subjects were often the founders
of the company or were very knowledgeable about the early history and creation of the
®rm. The interviews were open ended, lasting approximately one hour and were
conducted in the spring and summer of 1999 in the San Francisco Bay and New York
metropolitan regions. All interviews were taped and transcribed and, due to human
subjects requirements for this research, all subjects were guaranteed anonymity. The
interviews began with a request for the subject to brie¯y outline their own career history
with particular attention on how their company was founded and what factors were
important for this process. These interviews with entrepreneurs were supplemented by
an additional 36 interviews with venture capitalists and angel investors during the same
time period and in the same regions. These interview data reveal a broad understanding
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among Internet entrepreneurs that venture capital was a pivotal actor in the creation
and expansion of their companies and that proximity was an important competitive
asset.

In order to test this ®nding, multivariate regression is used to explore the explanatory
power of a number of regional attributes in the distribution of the Internet industry.
The quality of the data in this author's opinion, however, prevents this analysis from
proving the relationship between the activity of venture capitalists and the location of
the Internet industry. Although regions may contain similar endowments of capital and
labor, the way in which these are embedded and function in regionally based systems,
produces considerable variation in the way venture capitalists work (Florida and
Kenney, 1988b; Green and McNaughton, 1989; Mason and Harrison, 1999). Never-
theless, the modeling exercise does not contradict the data obtained from interviews and
suggests that venture capital was central in determining the geography of Internet ®rms.

3. Entrepreneurship, venture capital, and regional development

At the simplest level of analysis the geographical factors shaping the location of the
Internet industry include external economies, the ability to create and commercialize
new knowledge, and the availability of skilled labor. The ®rst, external economies, has
long been recognized by regional scholars. A concentration of any type of economic
activity will bring about basic bene®ts such as an available workforce and infrastructure
such as roads and electrical power. While these things are certainly necessary in the new
economy they are more a measure of the size of a region than its potential for
innovative and knowledge-based economic development. The second factor, the
creation of commercially viable knowledge from existing scienti®c capabilities, is most
commonly measured by patents but includes a wider range of activities that are di�cult
to quantify. A common public policy tool during the 1980s and 1990s was the creation
of science parks and incubators. However, the process of transforming knowledge
within a university into a commercially viable application is fraught with di�culties
(Luger and Goldstein, 1991). The ®nal of these attributes is the supply of skilled labor
within a region. Because the main input for the Internet industry is skilled workers, it is
attracted to areas where these are in great supply such as cities. However since by
de®nition, innovation often relies upon new knowledge and skills ± e.g. in the case of
the Internet industry this includes Java programming and selling advertising on
websites ± there is not necessarily any one location that has a pre-existing endowment
of the necessary inputs. Instead these new skills emerge from related industries and the
general knowledge base of a region.

While all three factors play a role in the development of the Internet industry, they
are not su�cient in explaining why the entrepreneurial behavior behind dot-com
companies was concentrated in certain regions as opposed to others with similar
externalities, knowledge, and labor. In order to answer this question one needs to
consider how entrepreneurship is embedded in a larger regional system.1 A number of
di�erent conceptions exists for these systems, social structures of innovation (Florida
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1 The literature on regional embeddedness is large and for that reason will not be covered here. However,
this tradition can be traced back to theories of ¯exible specialization (Piore and Sabel, 1984),
embeddedness (Granovetter, 1985), inter-®rm connections and institutions (Saxenian, 1994) and
conventions and untraded interdependencies (Storper, 1997).



and Kenny, 1988a), culture of risk-taking (Saxenian, 1994), institutional endowment
(Maskell and Malmberg, 1999), or ecosystem (Brown and Duguid, 2000), and all
attempt to encompass the wide range of regional actors and processes involved in
economic development and contrast sharply with more atomistic conceptions of
entrepreneurs.

Malecki (1997) notes that much of the research on entrepreneurship in the past has
been on the personal attributes of the entrepreneur as opposed to the local context in
which he or she operates. This tradition, primarily based in business and management
schools, focused on issues such as personality traits of entrepreneurs (MacMillian et al.,
1985) or having a parent who was an entrepreneur (Roberts and Wainer, 1971). In large
part, this business literature omitted the local environment as a variable in the
emergence of entrepreneurs and new ®rms, except for some recognition of the largely
local nature of contacts used by entrepreneurs (Birley, 1985). Running parallel to this
tradition is the work of economic geographers and regionalists who focused on how
regional attributes contribute to new ®rm formation, particularly in innovative and
high-technology regions (Scott, 1982; Lloyd and Mason, 1984; Markusen et al., 1986;
Sweeney, 1987). This work has resulted in an increasing recognition that entrepreneurs
depend upon `agglomeration and proximity to utilize nearby sources of information,
skilled labor, technology, and capital' (Malecki, 1997, p.69) and resulted in an
increasing focus on entrepreneurial activity and regional development beginning in the
late 1980s.

While availability of capital is always included on lists of important factors in
regional entrepreneurial growth (Sweeny, 1987; Castells and Hall, 1994; Friedman,
1995; Malecki, 1997), regional research during the 1980s and 1990s was dominated by a
focus on inter-®rm relations (Piore and Sabel, 1984; Scott, 1988, 1993; Saxenian, 1994).
In part this re¯ects a widely if not explicitly accepted idea from neoclassical economics
that capital moves freely (Martin, 1999). Nevertheless, a number of researchers began
to study a speci®c kind of capital ®nancing, i.e. venture capital, that was increasingly
active in funding innovative startup companies and di�ers in many ways from more
traditional funding sources available to entrepreneurs or companies.2 While the bulk of
entrepreneurs may prefer to self-®nance their businesses or rely on bank and other types
of debt ®nancing in order to retain control of the company, others may be willing or
forced to rely upon private equity ®nancing. Young innovative companies without
tangible collateral and/or with an ability and need to grow quickly are generally unable
to secure bank loans and rarely have the personal resources required to completely fund
their company. These ®rms are good candidates for venture capital that will invest in
exchange for an equity stake.

This type of ®nancing ± which invests in a portfolio of high risk/high return
companies and generally includes active participation on the part of the investors ± has
proven an important mechanism in helping entrepreneurs translate their ideas into
successful companies. Zider (1998) argues that a combination of the structure and
regulations of capital markets makes it very di�cult for young companies with viable
ideas or technologies but without assets to gain access to the necessary capital to
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research on the geography of other ®nancial systems, i.e. retail banking, stock markets, or global centers
for ®nance to name just a few. See Martin (1999) for an overview of the breadth of this research.



expand their business. Banks are constrained by usury laws and are unable to charge
the level of interest for loans that the risk pro®le of these companies requires. Public
markets and investment banks generally are not interested or cannot make
investments in companies that have not reached a certain threshold of size, sales,
and pro®ts.3 Venture capitalists ®ll a niche between an entrepreneur's ability to self-
®nance and the point at which banks and public markets would be able and willing to
provide ®nancing.

Due to the high risk involved in venture capital investing, a great deal of emphasis is
placed on gaining information about companies, entrepreneurs, competitors, and
market conditions before making investments and monitoring companies after
investing. Gompers and Lerner (1999, p. 130) argue that `By intensively scrutinizing
®rms before providing capital and then monitoring them afterwards, venture capitalists
can alleviate some of the information gaps and reduce capital constraints. Thus . . . it is
the nonmonetary aspects of venture capital that are critical to its success.' This
conclusion re¯ects a long-standing recognition of the importance of non-market factors
to venture investing (Gorman and Sahlman, 1989; Bygrave and Timmons, 1992).
Gompers and Lerner (1999, p. 180) argue that this need for information and oversight
has led venture capitalists to focus on local ®rms in an e�ort to minimize the cost of
their involvement.4

Although risk capital has been available historically, it was largely an ad hoc
system in which wealthy individuals backed entrepreneurs and ®rms that had come
to their attention (Bygrave and Timmons, 1992; Kenney and Florida, 2000). While
this system still exists in the form of angel or individual investors (Harrison and
Mason, 1992; Mason and Harrison, 2000), it has been accompanied by an increase in
the sophistication and institutionalization of risk capital. Beginning shortly after the
Second World War and greatly expanding at the end of the 1970s, the historical
system of angel investing was augmented by an evolving series of formalized venture
®nancing institutions. The current most widely implemented model in the United
States, the venture capital limited partnership, has professionalized and expanded the
opportunities for entrepreneurs to gain access to risk capital in exchange for equity
in their company. Many of evaluation tools and ®nancing arrangements used by
limited partnerships have been adopted by angel investors as well, creating sources of
risk capital that run the gamut of tens of thousands to hundreds of millions of
dollars.
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3 Although during the Internet era these standards were not stringently enforced, Zider (1998) notes that
historically ®rms needed `sales of about $15 million, assets of $10 million, and a reasonable pro®t history'
to raise money in public markets.

4 Another factor behind the local focus of venture capitalists is their use, creation and transfer of
knowledge. A number of researchers focus on knowledge in economic development (Lundvall and
Johnson, 1994; Leonard, 1995; Castells, 1996). Central to these arguments and particularly germane to
economic geography is a distinction ®rst developed by Polanyi (1966) between codi®ed knowledge that
can be passed on easily and tacit knowledge that is based on speci®c contexts and experiences and is
extremely dif®cult to transfer. This `sticky' quality of tacit information has increasingly been used to
explain the clustering of industries and as a reason for why localities and regions continue to play an
important role in economic development in a globalized economy (Maskell and Malmberg, 1999;
Malecki, 1999; Howells, 2000; Gertler, 2001). Although related to Gompers' and Lerner's argument about
the cost of acquiring information keeping venture capital investment local, the concept of tacit knowledge
raises issues of the inability to access some types of knowledge at any cost without a local presence. Due to
space limitations, however, this topic cannot be adequately addressed in this article.



The scholars that examined the economic geography of venture capital in the late
1980s were initially focused on documenting the location, spatial mismatch and ¯ows of
venture capital investing both in the United States and elsewhere (Leinback and
Amrhein, 1987; Florida and Kenney, 1988b; Green and McNaughton, 1989; Martin,
1989; Green, 1991). This initial step highlighted the concentration of venture capital in
a few regions and linked venture capital with the development of high-technology
clusters. Researchers were also concerned with placing venture capital within existing
regional development and innovation theory (Florida and Kenney, 1988c; Thompson,
1989; Malecki, 1990) and modeling (often with mixed results) the relationship between
the location of venture capital ®rms and the location of venture capital investment
(Green and McNaughton, 1989). Florida and Kenney were and continue to be some of
the most active researchers on venture capital and regional development. They theorize
venture capital as a third way in Schumpeter's dichotomy of corporate versus
individual entrepreneurism (Florida and Kenney, 1988a) and argue that venture
capitalists act as catalysts or `technological gatekeepers' who facilitate and direct
innovation in regions with strong social structures of innovation, i.e. concentrations of
human capital, universities and public research and development (Florida and Kenney,
1988a,b).

Later Florida, in collaboration with Smith, returned to many of the same issues
highlighted in his and Kenney's earlier work. In particular, Florida and Smith analyze
the causal role of venture capital in stimulating the development of high-technology
industries. They argue that a supply of venture capital alone is not su�cient to promote
regional economic growth because much of private venture capital ¯ows to a few high-
technology regions (Florida and Smith, 1990). Thus, they see venture capital investment
as an outcome of high-technology clusters rather than a driver of this development.
Later research in which they model the causal factors behind venture capital
investments produces results in which the location of investments is not related to
the existence of a local supply of venture capital (Florida and Smith, 1993). Florida and
Smith acknowledge that this ®nding contradicts other work on venture capital and
regional development, e.g. Malecki (1990) and Friedman (1995), and point to a number
of factors within the data that may be responsible for this result.5 Florida and Smith's
conclusion is that the venture capital investment process is `both highly mobile and
highly local' in that capital would ¯ow to regions with the best opportunities but once
there is dependent upon a localized network of venture capitalists and coinvestment
(Florida and Smith, 1993, p. 448).

The importance of localized networks is supported by other research both within the
geographic and business literatures (Bygrave, 1988; Malecki, 1990; Bygrave and
Timmons, 1992; Gupta and Sapienza, 1992; Elango et al., 1995; Friedman, 1995) which
argues that the use of local networks are crucial for the exchange of specialized
knowledge as well as for the direct involvement of venture capitalists in their portfolio
companies (Gorman and Sahlman, 1989; Sapienza, 1992; Gompers and Lerner, 1999).
During the late 1990s, this local focus served to concentrate dot-com companies in
regions where they could be close to their sources of venture capital.
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4. Clustering of the Internet industry

Obtaining accurate and meaningful geographic measures of the Internet and dot-com
companies is a di�cult undertaking. Researchers have relied on data on Internet hosts
(Hargittai, 1999; Jordan, 2001); bandwidth (Abramson, 2000; Malecki, 2000; Town-
send, 2001a); IP addresses (Dodge, 1998; Cheswick and Burch, 1998); links between
webpages (Brunn and Dodge, 2001); and domain names (Moss and Townsend, 1997;
Kolko, 1999; Zook, 2000, 2001). In many ways domain names are the best indicator of
the commercial Internet because they suggest an e�ort to organize and distribute some
body of information and also have the advantage of containing the unique contact
information of the person or entity that registered them.

While domain names are still a useful indicator of Internet activity, it must be
acknowledged that the activity associated with particular domain names varies
dramatically. The domain name yahoo.com is certainly a much more important site
for content on the web than zooknic.com. This weighing issue is resolved somewhat by
the fact that major Internet content ®rms generally register multiple variations of their
domain name both to protect their Internet brand and to allow di�erentiation between
various products they o�er.6 This gives additional weight to the most important
Internet content ®rms and counter-balances the phenomenon of smaller and less used
domains. Nevertheless, the use of total number of domain names is a cruder indicator
of the Internet industry than is desirable for this analysis. Additionally the ending of the
NSI monopoly on domains in 1999 has dramatically reduced the cost of registering a
domain.7 This has resulted in a surge of registrations by a wide range of existing
businesses and individuals and further dilutes the value of domain names as the sole
indicator for the Internet industry. In order to counteract this problem, this paper
introduces two new measures of the Internet industry based on specially developed
datasets.

4.1. Alexa's top 1000 websites

An alternative technique ®rst discussed by Paltridge (1997) relies upon various e�orts
on the web to rank top websites. This produces a weighed distribution of domain names
that provides a better indication of the most important websites. Although the exact
methodology of these rankings systems are often proprietary, they are generally based
upon variables such as pageviews ± the number of times a site is accessed, unique
visitors ± counting individuals rather than hits, and other tra�c measures. One of the
most useful of these top website lists is the monthly survey from May 1999 to December
2000 by Alexa.com. Based on the aggregated, tra�c patterns of 500,000 web users
worldwide, Alexa provides free listings of the 1000 most visited websites on the World
Wide Web. Looking at the viewing habits of users from individual countries or regions
can further re®ne this data. In addition to providing this ranking, Alexa also furnishes
the estimated number of pageviews that each website received. For example, a search
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6 For example, in July 1998Wired Magazine had over 75 registered `.com' domain names and Amazon.com
had registered dozens of names such as amazon®lms.com or amazonkids.com.

7 From a price of $35 a year com, net, and org domains now sell for as low as $6.95 a year and
Network Solutions has gone from a monopoly to less than 50% of market share in two years (author's
research).



at Yahoo! in which a user views 15 di�erent pages of indexes, counts as 15 page
views.8 This allows one to make direct comparisons between websites and also proves
a useful measure of weighing the importance of websites. The domain names
associated with these rankings are located geographically by using the registration
information for the domain names obtained from a whois query.

4.3. Database of Internet industry ¢rms

The other indicator introduced in this paper is a database of 815 ®rms belonging to the
Internet industry. At the heart of this database is Hoover's Online Business Network
that contains information on approximately 14,000 public and private ®rms worldwide.
Firms were selected from this database if they were classi®ed by Hoover as belonging to
the Internet Sector or were otherwise identi®ed by the author. These ®rms were
reclassi®ed by the author according to whether they were founded explicitly to take
advantage of the Internet (dot-coms) or if they had existed prior to the Internet but were
moving towards making the Internet a signi®cant part of their business (pre-existing).
While these 815 ®rms certainly do not include all companies in the Internet industry,
they do represent a sample of the most important and leading ®rms in this industry.

4.4. Distribution of Internet use and production

Although earlier work (Zook, 2000) demonstrates the concentration of the Internet in
speci®c urban centers such as New York, the San Francisco Bay, and Los Angeles, it is
important to acknowledge that the Internet is di�using rapidly to the rest of the world.
A useful distinction to keep in mind while looking at data about the Internet is whether
the variable represents `using the Internet', i.e. emailing, sur®ng, searching; or `making
content for the Internet', i.e. creating a website or other content. This rudimentary
supply and demand relationship provides some useful insights on exactly how the
Internet is spreading to the world (Zook, 2001). While the use of the Internet is rapidly
decentralizing and has increased the ability for isolated businesses or individuals to
access the rest of the world, the majority of Internet industry ®rms remain concentrated
in key locations in the US.

To illustrate the di�erence between the indicators for the Internet in use in this
article, Fig. 1 shows the geographical distribution of users, domain names, top 1000
websites, and the pageviews associated with these top 1000 sites. Figure 1 compares
these Internet indicators in three distinct geographic groupings: (1) the top six Internet
regions in the US ± Boston, Los Angeles, New York, San Francisco Bay, Seattle, and
Washington DC; (2) the rest of the United States; and (3) the rest of world. For each of
these indicators, the combined scores for the three geographic groups equals 100%.
Although the Internet industry is not limited to these six US regions, this exercise
demonstrates the extent to which this industry has clustered in these key centers.

The ®rst indicator, users, is often the one cited to demonstrate that the Internet is
di�using and it is clear that it is. Throughout the six years of the commercialization of
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capital, attract employees, and justify its stock price.



the Internet, the share of users located in the United States has steadily dropped
although it still accounts for 40% of the world's total users. However, use of the
Internet for email or shopping is a very di�erent thing than the production of its
content. Internet use is clearly di�using to all parts of the globe but at the present time
these users are primarily consuming content that is derived from the US and from the
top regions in the US. For example, although it is remarkable that the top six regions in
the US account for 20.3% of domain names worldwide, it is even more striking that
these same regions contain over 41.5% of the top 1000 websites and house websites that
account for close to 68% of the total pageviews of all Internet users.9 Although this
concentration of Internet content production is not unexpected it is important to realize
the extent to which this exists. While, this concentration of Internet content production
in the US is declining, it still remains very concentrated in the US and often the top
foreign sites are o�shoots of US Internet companies. For example, in September 2000
at least 10% of the 378 top 1000 sites located outside the US were local versions of
established US companies, e.g. ebay.co.uk or yahoo.co.jp, and these types of sites
account for 23% of the pageviews for non-US based websites.10

The new indicators of the Internet industry used in this paper con®rm the top
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Figure 1. Concentration of Internet industry indicators globally, Jan/Feb 2000.
Source: Users ± NUAs How Many Online (www.nua.ie) and CPS data; other data based on author's
research.

9 Because the database on Internet ®rms is limited to the US it was not included in Fig. 1. However, 56.2%
of the dot-com ®rms in this database are located in the top six regions.

10 The following companies were included in this calculation: yahoo, amazon, msn, lycos, excite, geocities.



regional concentrations of domain names outlined in earlier work on the geography of
domain names. These top regions, San Francisco, New York, Los Angeles, Seattle,
Washington DC, and Boston form the principle centers of the Internet industry for
both the US and the world. This pattern of uneven territorial distribution of the
Internet industry or dot-com companies forms the dependent variable for the next
section of this paper. Limiting the analysis to the US, this paper examines the causal
factors behind the clustering of the Internet in particular regions.

5. Why has the Internet industry clustered?

Industrial development depends on any number of factors and establishing a clear and
causal relationship between venture capital and the Internet industry while controlling
for other variables is a di�cult undertaking. Nevertheless, this article argues that such a
causal relationship does exist. This, however, should not be taken as a simplistic supply-
side argument in which access to capital guarantees entrepreneurial growth. Rather, the
argument of this article is that venture capital was a driver in a cyclical process of
entrepreneurial activity during the commercialization of the Internet that both created
new and successful ®rms and in so doing, set the stage for subsequent rounds of
investments in ever decreasing amounts of time. While the commercialization of the
Internet would have no doubt taken place without the e�orts of venture capital it is
likely that it would have been much slower and would have had a signi®cantly di�erent
structure (Mandel, 2000).

5.1. Continued concentration of venture capital

In the late 1990s venture capital continued to be concentrated within a few regions of
the United States.11 As Table 1 illustrates the top ten metropolitan areas accounted for
68% of all venture capital investment during 1997 and 1998. The traditional centers for
venture capital investment, the San Francisco Bay and Boston, continued to receive the
bulk of investments during this time although their shares have dropped from the levels
reported by Florida and Smith (1990) during the 1980s.

Starting in the mid 1990s, the amount of venture capital invested in the United States
increased by more than 1300% from 1995 to 2000 (see Fig. 2). To put this in
perspective, during the 18 months from July 1999 to December 2000, more venture
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11 Although data on venture capital investing, such as presented in Table 1 and Fig. 2, are generally limited
to institutionalized sources of venture capital such as limited partnerships, individual investors are
important sources of risk capital as well (Harrison and Mason, 1996). Recently Jeffrey Sohl, the Director
of the Center for Venture Research at the University of New Hampshire, cited an increase of 60% from
1997 to 2000 in the number of active individual investors often referred to as angel investors (cited in
Helyar, 2000). Getting an accurate count of angel investing in the United States, however, is extremely
dif®cult and is a matter of some debate. Gaston (1989) estimates that there were over 700,000 informal
investors who controlled $36 billion in capital in the late 1980s, Wetzel (1994) put the number at 250,000
investing $10±$20 billion per year and van Osnabrugge and Robinson (2000) estimate that there is $50
billion a year of entrepreneur and angel investment in very early stage companies. In comparison, Mason
and Harrison (2001) estimate signi®cantly lower levels of angel investing in the UK. The line between
angel and institutionalized investing is ill de®ned and angels are increasingly well organized and play
much the same role in assisting companies that venture capitalists do. While differences do remain in
terms of the amount of funding and abilities, in general this article includes angel investing when it refers
to venture capital investing.
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Table 1. Distribution of venture capital investments, 1997±98

Region Share of the total number of VC investments, 1997±98

SF Bay CMSA 27.2

Boston CMSA 11.8

New York CMSA 6.0

Los Angeles CMSA 4.4

Philadelphia CMSA 3.6

Washington DC CMSA 3.4

San Diego MSA 3.3

Denver, CO CMSA 2.9

Atlanta MSA 2.7

Seattle CMSA 2.6

Top ten regions 67.9

Source: PricewaterhouseCoopers Moneytree survey ± aggregated to MSA/CMSAs by author.

Figure 2. Growth and composition of venture capital investments in nominal dollars, 1991±2000.

Source: 1991±1994 Venture Economics; 1995±2000 PricewaterhouseCoopers Moneytree survey.



capital was invested than in the previous 30 years.12 The majority of this investment
went into Internet related companies, accounting for almost 90% of the increase
between 1996 and 2000. In 1995, Internet companies were not even a distinct category
from computer hardware or software. In 1996, the ®rst year for which Pricewaterhou-
seCoopers separates out Internet related investments, they total less than 30% of
venture capital committed but accounted for 83% of venture capital investments in
2000.13

This growth re¯ects the response to the wildly successful public o�erings of early
Internet companies such as Netscape and Yahoo! in 1995 and 1996 (both of which were
funded by venture capital). Venture capitalists who had been scanning for the next
promising technological breakthrough, jumped on the opportunity of the Internet and
began to fund and be approached by a wide variety of Internet entrepreneurs.14

5.2. Entrepreneurial incentives to get big fast

Based upon the examples of Netscape and Yahoo! in which great advantage accrued to
®rst movers, entrepreneurs perceived that one of their greatest challenges was acting
quickly. As one former entrepreneur later turned angel investor notes:

The Net has changed everything. You don't have to have great products. You can have
mediocre products, it's really about marketing and partnerships. That is the most important
thing today. Getting as many people to know and have emotional equity with your company as
possible. That's it! It's getting people emotional and getting people to have a vested interest in
your success.

Although Internet entrepreneurs also relied upon other regional resources such as
skilled labor, management recruiters, etc., the in¯ux of capital was central to the fast
expansion of companies. Traditional time horizons of ®ve to seven years from startup
to pro®table company were dramatically compressed and cornerstones of company
evaluation such as pro®tability and price of stock to earning ratios were supplanted by
a pursuit of market share and `eyeballs', i.e. visitors to a website. As Freeman (1998)
argues in his analysis of Silicon Valley, `The issue here is speed. It is time. It's almost to
the point that it matters less what you do than when you do it. An important part of the
venture capitalist's job is to move this along rapidly, to make the right decision at the
right time'. Thus, securing venture capital quickly was perceived as the ®rst step
towards becoming a millionaire and more and more entrepreneurs pursued this dream.
As a San Francisco based Internet entrepreneur argues:
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12 This analysis is adjusted for in¯ation and is based on Venture Economics data that is the only source that
has time series data that completely covers this period.

13 The sectoral de®nitions used by PricewaterhouseCoopers and presented in Fig. 2 do not correspond
exactly with this article's de®nition of the Internet industry. There is, however, a signi®cant overlap
between the categories of Content, Business Services, and E-commerce combined into one meta-category
in Fig. 2 and the de®nition used in this article.

14 Zider (1998) argues that one of the greatest myths of venture capital is that it invests in good people with
good ideas. Zider (1998) observes that `The reality is that they invest in good industries ± that is,
industries that are more competitively forgiving than the market as a whole. In effect, venture capitalists
focus on the middle part of the classic industry S-curve. They avoid both the early stages, when
technologies are uncertain and market needs are unknown, and the later stages, when competitive
shakeouts and consolidations are inevitable and growth rates slow dramatically'. This focus on investing
in industries rather than people is quite relevant to this surge of interest in dot-com companies.



The one reason and one reason only that there are so many companies out here is because this
is where the capital is. It allows you to move fast which is key since Internet time is seven times
as fast as any other kind. Capital attracts companies, companies attract like companies and
people, but they only attract them because there is capital here. It all revolves around capital.

While interview subjects also listed a number of other challenges such as recruiting
management and other skilled workers, creating a marketing plan, and courting
customers, these issues were often perceived as closely tied to a company's ®nancial
situation. As the founder of a Silicon Valley business-to-business company remarks

I'm saying that relative to the challenge of how to ®nd the people to fuel the company, the
technical challenges, the sales challenges were not as great. If you have enough sales people you
can make enough sales, if you have enough engineers you can build stu�. If you have no
money, you can't have enough engineers. It's hard, especially in a game where time is
everything . . . and time is everything in the Internet space. The sooner you get funded, the
faster you can hire resources, the faster you can get a solution to market and the faster you can
create distance between you and the next company, which is what the race is all about.

In addition to obtaining it, entrepreneurs were also concerned about the source of their
capital and distinguish between `smart money' and `dumb money'. Smart money comes
from people, generally venture capitalists or well-connected angel investors, who have
an expertise in a particular sector or technology and have connections and networks to
other companies who are potential customers, suppliers or partners. In addition to
providing a company with money, which is the only contribution of dumb money,
smart money can help companies in any number of ways. As the founder of a San
Francisco e-commerce company argues, `Smart money is always the only money you
want. And what does that mean by smart money? It means that the person has a
massive Rolodex. That's really what it means and they may not know squat about your
business but if they can get doors opened for you at Netscape, Eudora, or Lotus or
Microsoft, they are worth their weight in gold'.

5.2.1. Looking for smart and local capital

Getting the most from a venture capitalist or `smart money', however, is constrained by
geography because many venture capitalists prefer to invest locally or in partnership
with another venture capitalist that is near the ®rm (Florida and Kenney, 1988a;
Florida and Smith, 1993; Saxenian, 1994). The interaction between geography and
venture capital funding is well recognized by the entrepreneurs interviewed. The
founder of an e-commerce company based in the San Francisco Bay is certain that his
location played an important role in his ability to secure capital:

You can't be anywhere. To start companies you need to raise capital and investors would
prefer to make investments locally because they have to spend time with the companies. I know
some venture ®rms that say, `If I can't drive there within an hour, I don't make the investment.'
Especially in an early stage company, you want to have regular contact with the company, so
access to capital drives a lot of decisions. Investors prefer to invest locally because they're
always the ones on the plane having to travel to company.

Other managers of Internet companies also highlight their location as an advantage.
The CEO of an Internet software company reports that her venture capitalists told
them, ` ``You have tremendous value just by being in the Bay area''. We have better
access to the venture community, a high quality venture community which makes the
partnerships are easier'. Many of the venture capitalists also cite accessibility to capital
as important to the future of Internet ®rms:
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Access to capital is strategic weapon. Just look at a company like Amazon that just raised a
billion dollars in debt. The ability for a company to fundraise fast, and then recruit and
assemble a team fast is an advantage. I just think that part of how the venture capitalists help is
that they are all just lined up on the same corridor and it's easier. People literally can meet
someone at a moments notice and when you're trying to get an hour's worth of a venture
capitalist's time, which is pretty precious today, you're just more likely to meet with a venture
capitalist just because it is more convenient for you to drive down 280 than for you to hop on
an airplane to come out here.

This local orientation is born out by a simple analysis of the correlation between the
number of venture capital o�ces and the number of venture capital investments at a
range of geographic levels. As Table 2 illustrates, there is a statistically signi®cant
correlation between these two variables at all levels of geography from ®ve digit zip
codes to MSAs and it increases as the geographic range expands. Moreover, this
geographic correlation is even stronger for earlier stage investments. By concentrating
on nearby investments, particularly critical at early stages, venture capitalists are able to
work more closely with companies and take advantage of local networks of contacts to
lower cost, gain tacit knowledge and manage risk.

5.2.2. The persuasiveness of capital agglomeration

Based on this recognition that ®rms located near sources of venture capital have better
access to the funding, networks, and advice of venture capitalists, many founders of
Internet companies saw their location as a competitive advantage. Although most of
the interview subjects started their companies in the same place they had been prior to
becoming an entrepreneur, many argued that knowing that there was ready access to
capital made it much easier to take the risk of starting a company. One described the
San Francisco Bay region as `a caldron of ®nancing' which `enticed you to take a
chance'. In addition to the e�ect that local venture capital had within its region, many
subjects noted that it also served as an attraction for people to relocate near it:

I speak to some CEOs in Austin and Atlanta and Chicago and you hear about the fact that
there is this growing venture community in Austin and to an certain extent, Atlanta, and they
say ¯at out that they're reconsidering location because they're afraid they're not going to get
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Table 2. Correlation between venture capital of®ces and investments (1999 to third quarter
2000)

All VC investments Early stage VC investments

Correlation Number of

observations

Correlation Number of

observations

5 digit Zip Code 0.298* 1920 0.286* 1316

4 digit Zip Code 0.502* 1057 0.541* 782

3 digit Zip Code 0.748* 387 0.808* 387

MSA 0.773* 184 0.817* 184

* Signi®cant at the 0.01 level.
Source: Number of VC O�ces ± Pratt's Guide to Venture Capital, 2000 Edition; Venture capital investments
from PricewaterhouseCoopers Moneytree survey.



the next round of ®nancing. Just the concentration of money in Silicon Valley can be
persuasive.

This `persuasiveness' is con®rmed by the entrepreneurs interviewed who chose to
relocate to the San Francisco Bay either prior to starting or after founding an Internet
company elsewhere. While this became particularly intense during the commercializa-
tion of the Internet, it is a process that has long been bringing people to regions like the
Bay area.15 The founder of an Internet services company in San Francisco, relocated
from the East Coast at the start of the 1990s because it seemed to be a place where he
could explore some of the business plans he:

. . . kept in a crazy idea folder. I grew up in New York, worked there, and I quickly learned that
it [his job at a top tier bank] bored me. I always wanted to start a company and I wanted to
work with a younger company. I think it was the idea of California that made me want to move
out here . . . Out in San Francisco the entrepreneurs are the rock stars and the whole system
revolves around them. It's all set up to plug money into your crazy ideas.

This accessibility to capital and the means to explore new ideas also proved highly
in¯uential on the decisions of entrepreneurs who relocated to the San Francisco Bay to
start companies after the Internet boom had begun. Although any location decision is
based on a number of factors including personal preferences, business connections,
labor supply, etc., the entrepreneurs interviewed consistently cited the availability of
capital as a leading variable in their decisions. As the co-founder of a San Francisco
based Internet software company remembers, the list of possible locations was
relatively short in his mind:

When we looked where there was capital there were really four or ®ve areas. The three big ones
in order were, San Francisco, Boston, New York, when we looked where there was both angel
and venture money that could capitalize software and Internet companies. The second wave
had Austin, Atlanta and Seattle. We really only saw six areas and three really big ones where
starting a company from nothing and growing it was really possible. Those three we felt were
relatively equal in having great talent pools, but San Francisco had much better access to
capital.

Another company founder who moved his ®rm of half a dozen people, from Toronto to
Palo Alto echoes this sentiment. Largely this was because he felt that in order to
succeed he needed to be in the center of Internet activity and venture capital that was
interested in investing in Internet companies:

The di�erence between there and here is black and white. In Toronto when I would meet with
VCs, I would spend a lot time trying to explain why the Internet was so important, trying to
educate them as to what an opportunity it was. Often I spent so much time doing this that I
never even got to present my business plan. They didn't get it. So we came out here to get close
to the venture capital that knew something. If you're an aspiring actor you go to Hollywood
and if you're an Internet company you come to Silicon Valley. Out here they just get it and you
can spend your meeting actually going over your business plan.

The power of the agglomeration of venture capital in the San Francisco Bay is
particularly striking when compared to other regions since it is by far the largest
concentration of venture activity in the country. While this has changed somewhat as
the commercialization of the Internet took place, it was particularly in¯uential earlier
on in the commercialization of the Internet. As a New York based entrepreneur notes,
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15 Saxenian's (1994, 1999) research has repeatedly documented this trend.



`Getting money meant going to California because no one in New York would talk to
you. You'd talk to the VCs and they'd tell you that they didn't know that this [the
Internet industry] existed. They couldn't believe that it was a phenomenon'. Eventually,
the fortunes made by Internet companies in 1996 and 1997 attracted a signi®cant
amount of capital into companies around the country. Although the San Francisco Bay
remained the largest concentration of activity, other regions began to see more and
more venture investing in these types of companies.

6. Testing the importance of venture capital

To test the ®ndings from the interview data, this analysis uses a multivariate regression
to explore the explanatory power of a number of regional attributes in the distribution
of the Internet industry. The quality of the data used in this analysis in this author's
opinion, however, prevents this analysis from proving the relationship between the
activity of venture capitalists and the location of the Internet industry. Although the
most important input from venture capitalists are their networks, connections, and
ability to work with companies, it is not possible to get a reliable measure of this and
instead this analysis relies upon the number of venture capital investments in a region to
proxy this.16 In addition, this simple measure of size masks a great deal of
di�erentiation in regional venture capital systems in terms of sector, stage, and
involvement. Therefore, this analysis is best seen as an e�ort to reject the ®ndings of the
interview data that argue that venture capital played a leading role in the location and
creation of these ®rms. The inability of these regressions to do so suggests that venture
capital investing did play an important role in determining the location of the Internet
industry.

6.1. Introducing the variables

This analysis is conducted at the regional level de®ned either as MSAs or CMSAs where
available. Because of data availability issues with the dependent variables, the models
contain approximately ninety regions where any venture capital investing has taken
place. The goal of this analysis is to match factors of labor, education attainment and
venture capital investments in existence in 1998 midway through the commercialization
process of the Internet to outcomes in the year 2000.

This paper uses two dependent variables for the location of the Internet industry. The
®rst dependent variable is the number of Top 1000 websites that were located within a
region in February 2000. These data, based on Alexa.com's survey, are a reliable
measure of the most visited web sites on the Internet. Thus, they include some
companies that are not necessarily classi®ed as dot-coms, e.g. Cisco Systems or Apple,
but because these sites are heavily visited, they are clearly providing important content
to web consumers. A second variable, which was developed independently from the ®rst
and is more representative of dot-coms is also included. This second independent
variable is based on the database of Internet companies developed from the Hoovers
On-line database. Because this listing of companies was hand selected by the author it
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16 Also problematic are the measures of the Internet industry used as the dependent variables in this model
that are samples rather than complete populations of Internet ®rms.



uses a more precise de®nition than the ®rst and only includes companies that were
founded explicitly to use the Internet in their business, i.e. dot-coms.

The independent variables were selected to represent regional factors that have long
been identi®ed as supporting regional economic development. The ®rst one, `total
employment', is simply a measure of size of the region and provides an indicator of the
extent of a region's external economies. The second variable, the `number of patents per
employee' is included as a measure of a region's ability to support the creation and
commercialization of new knowledge. Finally, because the supply of skilled labor is
often cited as an important factor in regional development, particularly in the context
of highly innovative and emerging industries (Florida, 2001), this analysis includes the
`percent of the population with a BA/BS degree'. In addition to these three variables
that are supportive of knowledge-based development in general, the models in this
analysis include a number of speci®cally Internet related variables.

Given the reliance of the Internet industry upon the computer technology, which
forms its infrastructure, it is important to test the role of concentrations of high-tech
activity to see whether this has had an impact on the location of the Internet industry.
This is represented by the `percent of a region's jobs that are in high-technology
industries'.17 A related path dependent argument is that the Internet industry is less
connected to high-technology jobs as traditionally de®ned, and more involved with
information processing jobs that fall across many di�erent industrial sectors. To obtain
a measure of a region's labor force that is involved in this type of information
manipulation, the `percent of a region's jobs that are in informational industries' is
used.18 Because these two labor force variables share some sectors in common they are
not included in the same models but compared to one another.

Some regions in the United States had an earlier introduction to the Internet, e.g.
connections to ARPANET and NSFNET in the 1980s and early 1990s, than others.
Simply being one of these early centers could provide a region with a head start or early
knowledge spillovers that would provide its Internet industry an advantage in
developing quickly. This factor is represented in the `commercial domain name
specialization ratio in 1994'. This ratio is similar to a location quotient and measures
the extent to which a region was specialized in the use of the Internet before the
commercialization process started.

The ®nal independent variable is based on this dissertation's hypothesis that the
development of the Internet industry has been greatly in¯uenced by the availability of
venture capital in a region. This is measured by the `total number of venture capital
investments in 1997 and 1998' based on thePricewaterhouseCoopersMoneytree survey of
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17 The de®nition used is Saxenian's (1994), i.e. SIC Codes, 357 ± Computer and Of®ce Equipment, 366 ±
Communications Equipment, 367 ± Electronic Components and Accessories, 376 ± Guided Missiles and
Space Vehicles and Parts, 38 ± Instruments, and 737 ± Computer Programming and Data Processing.

18 Information industries is de®ned as Media and Publication � SIC 271 ± Newspapers, 272 ± Periodicals,
273 ± Books, 483 ± Radio and TV Broadcast Stations, 484 ± Cable & Other Pay TV; Entertainment�
701 ± Hotels, 781 ± Motion Picture Production, 782 ± Motion Picture Distribution, 783 ± Motion
Picture Theaters, 794 ± Commercial Sports, 799 ± Misc. Amusement & Recreational Service; Advertising
and Public Relations�731 ± Advertising, 874 ± Management and Public Relations; and Advanced
Users�621 ± Security Brokers and Dealers, 622 ± Commodity Contracts Brokers, 623 ± Security &
Commodity Exchanges, 628 ± Security and Commodity Services, 738 ± Misc. Business Services, 871 ±
Engineering & Architectural Services, 872 ± Accounting, Auditing & Bookkeeping, and 873 ± Research
and Testing Services.



venture capital investments. Although venture investing is available for later years, this
time period is used to re¯ect the time lag between venture capital investment and the
performance of a company.Historically, venture capitalists expected that itmight take up
to seven or ten years for a return on their investment through some kind of liquidity
event. During the commercialization of the Internet, however, this time horizon shrank
and companies went from initial investment to an IPO in as little as two to three years.

Because the two dependent variables and the independent variables of total
employment and venture capital investments are highly concentrated in a few regions,
the natural log of the variable is used in all regressions to create a more normal
distribution. Additionally, two outliers in terms of the number of venture capital
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Table 3. Summary of variables

Variable Description Source Mean Std Dev Min Max

Dependent variables

Top 1000 websites

(Log)

February 2000 Author 0.87 1.06 0.00 5.08

Top Internet ®rms

(Log)

May 2000 Author 0.82 1.11 0.00 4.93

Independent variables

Total employment

(Log)

Size of region/external

economies ± 1995

US Census* 6.03 1.13 4.05 9.11

Number of patents

per job

Ability to create

commercially viable

knowledge ± 1995

US Patent and

Trademark

0.45 0.33 0.07 2.30

Population with a

BA/BS

Availability of skilled

labor ± 1990

US Census 0.15 0.04 0.08 0.30

Percent of jobs in high

technology industries

Connection between

the internet industry

and high technology

± 1995

US Census* 0.03 0.02 0.002 0.12

Percent of jobs in

informational industries

Connection between

the internet industry

and information

process ± 1995

US Census* 0.08 0.03 0.03 0.23

Domain name

specialization ratio

Early mover

advantage ± 1994

Author 0.67 0.84 0.00 4.49

All venture capital

investments (Log)

Size of venture capital

activity ± 1997±98

Pricewater-

houseCoopers

2.47 1.33 0.69 5.76

* US Census data is estimated for 1995.



investments, even using natural logs, (the San Francisco Bay and Boston) are excluded
from the analysis in order to create a more linear model.19

6.2. Findings

This analysis uses multivariate linear regression to examine the relationships between
the variables and understand how the two indicators of the Internet industry relate to
the various measures of a region's environment. Each of the dependent variables was
regressed against a number of combinations of the independent variables.20 The results
of these models are outlined in Tables 4 and 5. In general, these regressions support the
idea that venture capital investments and early involvement in the Internet are
important factors in determining the geography of the Internet industry. The ®ndings
are less clear-cut on the role of existing high technology or informational industries and
educational levels. It found no signi®cant relationship between the patents and the
dependent variables. The models in general all had adjusted r-squared values above
0.50, suggesting a robust relationship between the variables.

Five di�erent combinations of the independent variables are outlined in Table 4.
Overall, the ®ndings are quite robust with adjusted r-squared values of above 0.50 for all
models. As expected, the measure of a region's size is positively correlated to the number
of top websites and is statistically signi®cant in a majority of the models. The most
consistent ®nding in these models is for venture capital investments. Although many of
the permutations of the model considered are not shown in Table 4, its coe�cient is
consistently positive and signi®cant at the 95% con®dence interval and higher. This
signi®cance remains constant from simple models that only include total employment
for a region, to more complex regressions involving several other indicators of a region's
labor force, knowledge and history.21 These results suggest that venture capital
investment in a region during 1997 and 1998 is positively and signi®cantly correlated
with the number of top websites located in the region at the beginning of 2000.
A second clear ®nding, although slightly less consistent than the results for venture

capital investing, is the historical involvement with the Internet. The indicator of a
region's domain name specialization ratio in 1994 is consistently positive and in most
models, simple or complex, statistically signi®cant. This suggests that regions that early
centers of the Internet were at an advantage over other regions in producing websites
that were the most visited in 2000.

The results for the percent of a region's jobs that are high tech are positive and is
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19 If these two regions were included in the analysis, it would make the ®ndings even more supportive of the
causal role between venture capital investing and the location of the Internet industry.

20 While it is unusual to have completely orthogonal independent variables one issue of concern for these
regressions is multicollinearity among the independent variables. For example, the correlation between
the log of venture capital investments and the log of employment is 0.47. While this correlation is high by
some `rule of thumb' standards this paper includes the full range of variables in order to explore the full
range of factors mentioned in the theory section. Moreover, reduced models that dropped the
employment and the location quotient for com domains (the two variables most highly correlated with
venture capital investment), remained predictive (r-squared of 0.53) with the venture capital variable
signi®cant at the 0.001 level.

21 A F-test on the full (Model 5) and reduced (Model 4) models is signi®cant at 99% level (df�1, 92) and
shows that one cannot reject that the variable of venture capital investing adds explanatory powers to the
model.
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signi®cant in the ®rst model. This suggests a positive correlation between centers of high
technology and successful Internet ®rms. However, if Models 2 to 5 used the variable
measuring the size of high-technology industry rather than informational industry, the
signi®cance of high-technology industries disappears although its coe�cients remain
positive. The size of a region's informational industry remains positive in all the models
but does not appear to be statistically signi®cant with this dependent variable.

The variables of educational level and proprietary knowledge within a region are not
signi®cant in explaining the distribution of top websites. Although the coe�cient for
educational level remains positive in all of the models presented here it does not emerge as
a signi®cant variable. This is somewhat surprising given that many researchers have found
that education levels correlate with increased entrepreneurial activity (Florida, 2001). One
possible reason for this is the relative age of this variable to the others, particularly the
dependent variables and changes in regional education levels since the decennial census of
1990 could be the basis for this. Also there is some correlation between this measure of
educational levels and the other variables. While not debilitating to this analysis they do
point to the limits of this dataset and could also account for this ®nding.

The results for the second dependent variable, regressed against the same indepen-
dent variables, demonstrate much of the same relationships noted in the ®rst model.
The same ®ve combinations of independent variables are outlined in Table 5. These
models tend to be even more robust than those of the ®rst dependent variable and in
general have adjusted r-squared values that are higher than those found in Table 4. The
most consistent ®nding is again the correlation between venture capital investing in a
region during 1997 and 1998 and the number of Internet ®rms located in it by mid
2000.22 The coe�cient for this variable is consistently positive and is signi®cant at
higher levels than the regressions with the ®rst dependent variable. Likewise, an early
history of Internet involvement is positively and signi®cantly correlated with a region
being the location of Internet ®rms in 2000.

Interestingly, the results for the other variables measuring the quality of the region's
labor force, proprietary knowledge and involvement in the high-tech industry are a bit
di�erent with this dependent variable than the ®rst. Whereas the percentage of the
population with a bachelor's degree was never signi®cant when regressed against the
number of top websites in a region, it is signi®cant in the ®rst model with this dependent
variable. Additionally, the % of high-tech employment in the region has not emerged as
a signi®cant variable in terms of the location of the top Internet companies. However,
the size of a region's informational industry is positive and statistically signi®cant in the
second model. Although its signi®cance drops when variables for historical involvement
with the Internet and venture capital investing are included this suggests that the two
dependent variables diverge in some interesting ways.

6.3. Discussion

The ®ndings of these regressions support the idea that venture capital has played an
important role in the development of the Internet industry. In addition to the most
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22 A F-test on the full (Model 5) and reduced (Model 4) models is signi®cant at 99% level (df�1, 92) and
shows that one cannot reject that the variable of venture capital investing adds explanatory powers to the
model.
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basic level of access to money that the variable in these models measure, venture capital
has contributed to the clustering of the Internet industry by its provision of a number of
non-monetary inputs such as management advice, contacts and mentorship. In many
ways these are what entrepreneurs value most about receiving venture capital
(Timmons and Bygrave, 1986). The ability of venture capital to supply this type of
value-added input quickly is dependent upon the quality of its networks and is greatly
assisted by geographic proximity. The role of spatial proximity in the di�usion of
information and construction of social networks is particularly important in under-
standing this type of regional development and remains true even in the era of a global
economy.

It also suggests that participation in the Internet during its pre-commercial phase
provides regions with an advantage over others in the creation of successful Internet
®rms. As Abbate (1999) and Townsend (2001b) document, the Internet and particularly
its predecessor Arpanet, was originally concentrated in a few US Defense department
funded computer science departments in major research universities. These regions
contained concentrations of people who were among the few to be aware of the Internet
and its commercial potential. One result is that the creation of the World Wide Web's
`killer app', the Mosaic browser which introduced graphical capabilities, took place in
the relatively small, town of Champaign-Urbana, IL which also happened to be one of
Arpanet's original nodes. Of course, this head start did not guarantee that a region
would continue to be a major node in the commercial Internet. In the case of Mosaic,
the entire team of its original developers were moved en masse to Silicon Valley to
form the nucleus of Netscape Communications which was instrumental in inspiring
much of the commercializing e�orts (Reid, 1997; Clark and Edwards, 1999).

There are also interesting di�erences between these two sets of models in the
signi®cance of high-technology employment and the education level of a region. While
high-tech employment is positively and signi®cantly correlated with the number of top
websites in a region, employment in informational industries is positively correlated
with the number of Internet ®rms in a region. Although the two dependent variables are
related and strongly correlated, these ®ndings demonstrate some important variation
between these indicators. While the variable of top websites does include ®rms that
focus exclusively on Internet content production, they also include the websites of
companies that are popular with many of the Internet's users. Since the Internet has
long been the domain of computer a®cionados it is not surprising that many of these
popular sites include older high-tech companies such as Intel, Apple, and IBM. This
suggests that the correlation between high-tech employment and top websites may be
more indicative of the popularity of high-technology websites than a clear causal
relationship between high-tech and Internet companies. This is supported by the lack of
signi®cance for this variable in the second set of models that uses a more select
de®nition of the Internet industry.

The correlation between the number of Internet ®rms and the percentage of the
population with BS/BAs supports an observation often made concerning dot-com
companies. Although they are based on the use of technology, many of these companies
are not technology companies per se. Rather they leverage the technology of the
Internet to re-invent or restructure existing business. Thus, rather than just needing a
supply of high skilled engineers or programmers, their labor needs include a much
broader set of skills and hence the stronger and more positive correlation to general
education measures.
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7. Conclusion

This article argues that venture capital played a central role in the concentration of the
Internet industry in a few key regions in the United States. Although both the Internet
and capital have been viewed as independent of geography, the development of this
industry serves to highlight the continuing relevance of regions and place-based
relations. The creation of successful dot-com companies was not simply a matter of
having su�cient supplies of business plans, skilled labor, infrastructure or even capital
but the process through which these resources could be quickly organized and
combined. As Martin (1999, p.11) argues `money is not just an economic entity, a store
of value, a means of exchange or even a ``commodity'' traded and speculated in for its
own sake; it is also a social relation'. This emphasis on money as a social relation
captures venture capitalists' use of systems of personal contacts and networks to
exchange scarce information, assess business plans and back startups in a quick and
e�cient manner. The ability to provide this type of value-added input in a timely
manner is greatly assisted by geographic proximity. Far from being an easily moved
and fungible commodity, venture capital investing depends upon non-monetary inputs
such as knowledge and investors prefer to be close to companies in order to monitor
and assist them. Thus, despite telecommunications technologies and global ®nancial
markets that have vastly expanded the geographic range of economic interaction,
regions remain central to economic development in the current economy. It is likely
that this ability to adapt to the changing dynamics of the economy will continue to be
relevant in the future as regions attempt to reinvent their economies, enter new
industries and innovate.

References
Abbate, J. (1999) Inventing the Internet. Cambridge, MA: The MIT Press.

Abramson, B. D. (2000) Internet globalization indicators. Telecommunications Policy, 24: 69±74.

Birley, S. (1985) The role of networks in the entrepreneurial process. Journal of Business
Venturing, 1: 107±117.

Brown, J. S., Duguid, P. (2000) Mysteries of the Region. Knowledge Dynamics in Silicon Valley.
Internet <http://www.slo®.com/mysteries.html>.

Brunn, S., Dodge, M. (2001) Mapping the worlds' of the world wide web: restructuring global
commerce through hyperlinks. American Behavioral Scientist, 44: 10.

Bygrave, W. D. (1988) The structure of the investment networks of venture capital ®rms. Journal
of Business Venturing, 3: 137±157.

Bygrave, W. D., Timmons, J. A. (1992) Venture Capital at the Crossroads. Boston: Harvard
Business School Press.

Castells, M. (1996) The Rise of the Network Society Volume One of the Information Age.
Cambridge, MA: Blackwell Publishers.

Castells, M., Hall, P. (1994) Technopoles of the World. London: Routledge.

Cheswick, B., Burch, H. (1998) The internet mapping project. Wired, 612: 216±217. Internet
<http://www.cs.bell-labs.com/who/ches/map/index.html>.

Clark, J., Edwards, O. (1999) Netscape Time: The Making of the Billion-Dollar Start-Up that Took
on Microsoft. New York: St Martin's Press.

Elango, B., Fried, V. H., Hisrich, R. D., Polonchek, A. (1995) How venture capital ®rms di�er.
Journal of Business Venturing, 10: 157±179.

174 x Zook



Florida, R. L. (2001) The economic geography of talent. Paper presented at the annual meeting of
the Association of American Geographers, New York City, March 1.

Florida, R. L., Kenny, M. (1988a) Venture capital, high technology and regional development.
Regional Studies, 221: 33±48.

Florida, R. L., Kenny, M. (1988b) Venture capital and high technology entrepreneurship. Journal
of Business Venturing, 3: 301±319.

Florida, R. L., Kenny, M. (1988c) Venture capital-®nanced innovation and technological change
in the USA. Research Policy, 17: 119±137.

Florida, R. L., Smith, D. F. (1990) Venture capital, innovation and economic development.
Economic Development Quarterly, 4: 345±360.

Florida, R. L., Smith, D. F. (1994) Venture capital formation, investment and regional
industrialization. Annals of the Association of American Geographers, 83: 434±451.

Freeman, J. (1998) Venture capital in the United States. Paper presented at What We Can Learn
From Silicon Valley ± American and Swedish Experiences, Stockholm, Sweden, June 9. Internet
<http://www.usis.usemb.se/Silicon/>.

Friedman, J. (1995) The e�ects of industrial structure and resources upon the distribution of fast-
growing small ®rms among US urbanised areas. Urban Studies, 32: 6.

Hargittai, E. (1999) Weaving the western web: explaining di�erences in internet connectivity
among OECD countries. Telecommunications Policy, 2310/11.

Helyar, J. (2000) The venture capitalist next door. Fortune, November 13: 292±312.

Gaston, R. (1989) Finding Private Venture Capital for Your Firm. New York: John Wiley.

Gertler, M. (2001) Tacit knowledge and the economic geography of context. Paper presented at
Nelson and Winter DRUID Conference, AÊ lborg, Denmark, June 12±15.

Gompers, P., Lerner, J. (1999) The Venture Capital Cycle. Cambridge, MA: The MIT Press.

Gorman, M., Sahlman, W. A. (1989) What do venture capitalists do? Journal of Business
Venturing, 4: 231±248.

Granovetter, M. (1985) Economic action and social structure: the problem of embeddedness.
American Journal of Sociology, 91: 481±510.

Green, M. B., McNaughton, R. B. (1989) Interurban variation in venture capital investment
characteristics. Urban Studies, 26: 199±213.

Green, M. (ed.) (1991) Venture Capital: International Comparisons. London: Routledge.

Gupta, A. K., Sapienza, H. J. (1992) Determinants of venture capital ®rms' preferences regarding
the industry diversity and geographic scope of their investments. Journal of Business Venturing,
7: 347±362.

Harrison, R. T., Mason, C. M. (1992) International perspectives on the supply of informal
venture capital. Journal of Business Venturing, 7: 459±475.

Harrison, R. T., Mason, C. M. (1996) Informal Venture Capital: Evaluating the Impact of Business
Information Services. Hemel Hempstead: Woodhead-Faulkner.

Howells, J. (2000) Knowledge, innovation and location. In J. Bryson et al. (eds) Knowledge,
Space, Economy. London: Routledge.

Jordan, T. (2001) Measuring the internet: host counts versus business plans. Information,
Communication & Society, 4: 34±53.

Kellerman, A. (2000) Where does it happen? The location of production, consumption and
contents of web information. Journal of Urban Technology, 7: 45±61.

Kenney, M., Florida, R. (2000) Venture capital in silicon valley: fueling new ®rm formation. In
M. Kenney (ed.) Understanding Silicon Valley: The Anatomy of an Entrepreneurial Region.
Stanford: Stanford University Press.

Venture ®nancing and the geography of the Internet industry x 175



Kolko, J. (1999) The death of cities? The death of distance? Evidence from the geography of
commercial internet usage. Paper presented at the Cities in the Global Information Society: An
International Perspective, Newcastle upon Tyne, November.

Leinbach, T., Amrhein, C. (1987). A geography of the venture capital industry in the US.
Professional Geographer, 39: 146±158.

Leonard, D. (1995) Wellsprings of Knowledge: Building and Sustaining the Sources of Innovation.
Boston: Harvard Business School Press.

Lloyd, P., Mason, C. (1984) Spatial variations in new ®rm formation in the United Kingdom.
Regional Studies, 18: 207±220.

Luger, M., Goldstein, H. (1991) Technology in the Garden: Research Parks and Regional
Economic Development. Durham, NC: University of North Carolina Press.

Lundvall, B., Johnson, B. (1994) The learning economy. Journal of Industry Studies, 23±42.

MacMillan, I. C., Siegel, R., Subba Narasimha, P. N. (1985) Criteria used by venture capitalists
to evaluate new venture proposals. Journal of Business Venturing, 1: 119±128.

Malecki, E. (1990) New ®rm formation in the USA: corporate structure, venture capital, and
local environment. Entrepreneurship and Regional Development, 2: 247±265.

Malecki, E. (1997) Entrepreneurs, networks, and economic development: a review of recent
research. Advances in Entrepreneurship, Firm Emergence and Growth, 3: 57±188.

Malecki, E. (1999) Knowledge and regional competitiveness. Paper prepared for the International
Symposium: Knowledge, Education and Space, Heidelberg, Germany, September.

Malecki, E. (2000) The internet: its economic geography and policy implications. Paper prepared
for the Global Conference of Economic Geography, Singapore, December.

Mandel, M. (2000) The Coming Internet Depression. New York: Basic Books.

Markusen, A., Hall, P., Glasmeier, A. (1986) High Tech America. Boston: Allen & Unwin.

Martin, R. (1989) The growth and geographical anatomy of venture capitalism in the United
Kingdom. Regional Studies, 23: 389±403.

Martin, R. (1999) The new economic geography of money. In R. Martin (ed.) Money and the
Space Economy. New York: John Wiley.

Maskell, P., Malmberg, A. (1999) Localised learning and industrial competitiveness. Cambridge
Journal of Economics, 23: 167±185.

Mason, C. M., Harrison, R. T. (1999) Financing entrepreneurship: venture capital and regional
development. In R. Martin (ed.) Money and the Space Economy. Chichester: John Wiley.

Mason, C. M., Harrison, R. T. (2000) Informal venture capital and the ®nancing of emergent
growth businesses. In D. Sexton and H. LandstroÈ m (eds) The Blackwell Handbook of
Entrepreneurship. Oxford: Blackwell.

Mason, C. M., Harrison, R. T. (2001) The size of the informal venture capital market in the
United Kingdom. Small Business Economics, 15: 137±148.

Moss, M., Townsend, A. (1997) Tracking the net: using domain names to measure the growth of
the internet in US cities. Journal of Urban Technology, 43: 47±60.

Paltridge, S. (1997) Internet Domain Names: Allocation Policies. OCDE/GD97207.

Piore, M., Sabel, C. (1984) The Second Industrial Divide. New York: Basic Books.

Polanyi, M. (1966) The Tacit Dimension. New York: Doubleday.

Pratt's Guide to Venture Capital Resources (2000). Wellesley Hills, MA: Capital Publishers.

Reid, R. (1997) Architects of the Web: 1000 Days that Built the Future of Business. New York:
John Wiley.

Roberts, E., Wainer, H. (1971) Some characteristics of technical entrepreneurs. IEEE
Transactions on Engineering Management, 18: 100±110.

176 x Zook



Sapienza, H. J. (1992) When do venture capitalists add value? Journal of Business Venturing, 7: 9±
27.

Saxenian, A. (1994) Regional Advantage: Culture and Competition in Silicon Valley and Route 128.
Cambridge, MA: Harvard University Press.

Saxenian, A. (1999) Silicon Valley's New Immigrant Entrepreneurs. San Francisco: Public Policy
Institute of California.

Scott, A. (1982) Locational patterns and dynamics of industrial activity in the modern
metropolis. Urban Studies, 19: 111±142.

Scott, A. (1988) New Industrial Spaces: Flexible Production Organization and Regional
Development in North America and Western Europe. London: Pion.

Scott, A. (1994) Technopolis: High-technology Industry and Regional Development in Southern
California. Berkeley: University of California Press.

Smith, D., Florida, R. (2000) Venture capital role in regional innovation systems: historical
perspective and recent evidence. In Z. Acs (ed.) Regional Innovation, Knowledge and Global
Change. London: Pinter.

Storper, M. (1997) The Regional World: Territorial Development in a Global Economy. New York:
Guilford Press.

Sweeny, G. (1987) Innovation, Entrepreneurs and Regional Development. New York: St Martin's
Press.

Telegeography (2000) Hubs and Spokes: A Telegeography Internet Reader. Washington, DC:
Telegeography Inc. Internet: <www.telegeography.com>.

Timmons, J. A., Bygrave, W. D. (1986) Venture capital's role in ®nancing innovation for
economic growth. Journal of Business Venturing, 1: 161±176.

Thompson, C. (1989) The geography of venture capital. Progress in Human Geography, 63±97.

Townsend, A. (2001a) Networked cities and the global structure of the internet. American
Behavioral Scientist, 44: 1697±1716.

Townsend, A. (2001b) The internet and the rise of new network cities: 1969±1999. Environment
and Planning B, 28: 39±58.

Van Osnabrugge, M., Robinson, R. J. (2000) Angel Investing: Matching Startup Funds with
Startup Companies. New York: Jossey-Bass.

Von Burg, U., Kenny, M. (2000) Venture capital and the birth of the local area networking
industry. Regional Policy, 29: 1135±1155.

Wetzel, W. (1994) Venture capital. In W. Bygrave (ed.) The Portable MBA in Entrepreneurship.
New York: John Wiley.

Zider, R. (1998) How venture capital works. Harvard Business Review, November 1: 131.

Zook, M. A. (2000) The Web of production: the economic geography of commercial internet
content production in the United States. Environment and Planning A, 32: 411±426.

Zook, M. A. (2001) Old hierarchies or new networks of centrality? ± The global geography of the
internet content market. American Behavioral Scientist, 44: 1679±1696.

Venture ®nancing and the geography of the Internet industry x 177


