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This paper outlines the development of an entreprenenrial culture in the US Capitol
region and the formation of a regional industrial cluster. The conditions that the
literature associates with entreprenenrship lag rather than lead the development of the
cluster. Supportive social capital, venture capital and entreprencurial support services,
as well as actively engaged research universities, are conditions that veflect the successful
establishment of an entreprenenrial culture, built by the actions of pioneering entre-
prenenrs who often adapted to constructive crisis.

1. Introduction

Entrepreneurship and new firm formation is central to current thinking
about economic growth, especially at the regional level and specifically in
the formation of regional clusters of industrial innovation. Startup firms are
the embodiment of innovation, especially for radical new technologies that
are not easily absorbed into existing firms (Audretsch, 1995). New industries
such as semiconductors, microcomputers, biotechnology, and information and
communications technologies (ICT) have largely developed in geographically
defined clusters, and although this phenomenon is certainly not new, places
with such colorful names as Silicon Valley, Medical Alley or Research Triangle
have captured the public imagination as the vehicle for industrial change
and economic development. A focal point for development policy is creating
attributes that mimic the characteristics of successful locations. Typically,
government policy aims to leverage the presence of local research universities,
increase the availability of venture capital, encourage a culture of risk taking,
and create strong local informational and business development networks.
Once established, industrial clusters benefit from virtuous, self-reinforcing

processes. A critical question is how these entrepreneurial processes begin,
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Firm Formation in a Regional Context

take hold and transform a regional economy. Conditions that we observe in
defined clusters tell us how these systems function and the policy prescriptions
that follow from studying these environments may not be appropriate for
regions that are trying to development an entrepreneurial environment.!
Dubini (1989) characterized environment for entrepreneurship as either
munificent or sparse. An important concern is how environments lacking an
entrepreneurial tradition change and became munificent. Conventional
wisdom about the factors that promote entrepreneurship is drawn from ana-
lysis of munificent environments. Rather than viewed as causal factors, strong
local networks, active research universities and abundant venture capital may
be attributes of successful entrepreneurship in established clusters.

The genesis or initial formation of firms, the building of institutions and
social relationships appears to be a distinct phenomenon. Teubal and
Andersen (2000) argue for an appreciation of stages of regional development
and propose evolutionary models that incorporate the rich context, diversity
of experience, and uniqueness of regional systems. Increasingly, the actions
of individuals as agents of change are not included in our examination of
regional economies (see Appold, 2000, for a review). This is at odds with our
understanding of the importance of economic agents (Kay, 2000), the
co-evolution of technology and institutions (Nelson, 1998), and way in which
entrepreneurs actively interact with their local environments (Saxenian,
1994).

This paper examines what Shapero (1984) described as the entrepreneur-
ship event—the decision to engage in the formation of a company—and
considers the ways in which this decision may be influenced by the regional
context. This paper focuses on the transformation of one local environment
that was able to develop an entrepreneurial culture and subsequent industrial
clusters where no recognizable climate of entrepreneurship existed before. The
specific case considered here is the development of the US Capitol region,?
recognized as a birthplace of the internet and as a prominent center for bio-
technology and telecommunications. By any number of measures, this region
previously lacked the attributes that conventional wisdom associates with an
entrepreneurial environment. We focus on the evolution of the region and
specifically on the phase transition from an environment characterized as

! Much of our understanding of the development of environments for entrepreneurship is based on the
analysis of successful regions after they have achieved success. Historians document the development of
these areas, yet this line of inquiry has not been well integrated into how we conceptualize regional change
and economic development.

2 The US Capitol region is considered here as the Consolidated Metropolitan Statistical Area (CMSA)
which includes Washington, DC, Northern Virginia and the Maryland suburbs including Baltimore City
and its environs. Two counties in West Virginia were added in 1990.
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sparse to one that would now be characterized as munificent. By considering
the early entrepreneurial efforts through which biotechnology and ITC took
root in the region, the approach taken is ‘appreciative history-friendly
theorizing’ (Malerba ¢t a/., 1999; Teubal and Andersen, 2000). The emphasis
incorporates a role for individual entrepreneurs as agents of change who make
decisions to start companies, shape local environments and institutions, and
develop the resources and relationships that further their interests. It is argued
in this paper that viewing entrepreneurs as agents of change is critical to
understanding not only the entrepreneurship event but also the creation of a
positive local environment. The findings suggest that many of the conditions
the literature indicates should be in place to promote entrepreneurship appear
to lag rather than lead its development and thus question our understanding
of the dynamics of regional change and the implied policy prescriptions.

The next section of the paper considers the characteristics of entre-
preneurial ‘hot-beds’ highlighted in the literature, and then examines whether
these factors existed in the Capitol region before early entrepreneurial activity
in biotechnology or ICT. Section 3 provides an interpretive history of the
genesis of entrepreneurship in the Capitol region. Section 4 reconsiders the
supportive factors the literature suggests promote entrepreneurship and
argues that these factors not only followed the initial success but that they
were also built by the efforts of entrepreneurs. Section 5 concludes with an
examination of the conditions that may be associated with the acceleration of
entrepreneurship. The intention is to provide prescriptive information for
those regions that are trying to spark entrepreneurship and an economic
transition.

2. Entreprenenrial Environments

Entrepreneurship has emerged as an important topic in economic develop-
ment. Defined as the act of organizing resources to initiate commercial
activity, entrepreneurship has been studied extensively from a variety of per-
spectives (see Bhide, 1999). One of the most notable features of entrepreneur-
ship is its propensity to cluster spatially. Alfred Marshall (1890) noted this
tendency and described the contextual factors associated with it (see Feldman,
2000). More recently, Michael Porter’s (1990) diamond of interrelated
localized competition, demanding customers, linked supporting industries
and supportive government policy provides a set of factors that improve the
functioning of firms. Porter (1990, pp. 655—656) perceives a strong role
for government in providing a context for cluster development; however, he
does not address the topic of how policy might influence entrepreneurship or
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the practical question of how to promote entrepreneurship. Others in the
literature have addressed this question and a conventional wisdom has
developed. For example, Florida and Kenny (1988) describe a social structure
of innovation that promotes the formation of new firms. Others, like Bahrami
and Evans (1995), describe the rich entrepreneurial environment of Silicon
Valley as an ecosystem of institutions, venture capital, social capital and entre-
preneurial spirit that reduces the difficulty of starting a new firm. These
factors form a conventional wisdom in the popular press and public discourse.’

Table 1 provides a summary of environmental characteristics that conven-
tional wisdom typically associates with locations strong in entrepreneurial
initiative and some of the work highlighting these conditions.® Each of these
characteristics will be examined in turn and in particular, will be related to
the Capitol region in the formative years around 1970. Studies of the develop-
ment of technology clusters typically find that there is a long time lag
between early business initiatives and the realization of commercial success
(Link, 1995; Trajtenberg, 2000). The choice of the year 1970 as a baseline is
admittedly somewhat arbitrary. It is selected due to data availability as well
as to give a sufficiently long timeline in order to observe how the region has
changed. However, it is not completely arbitrary, as we will see below in the
discussion of what particular events contributed to the explosion of bio-
technology and IT in the region. The objective of the next section is to provide
a broad overview of the initial conditions characterizing the region in the early
1970s and then to move through the successful changes and developments as
the biotechnology and IT sectors began to emerge.

TABLE 1. Characteristics of Entrepreneurial Places

Environmental characteristic Representative authors

Availability of venture capital Bruno and Tyebjee (1982); Florida and
Kenney (1988); Sapienza (1992)

Supportive social capital Abetti (1992); Bearse (1981); Flora and

Flora (1993); Roberts (1991)
Entrepreneurial expertise/support services Bruno and Tyebjee (1982); Malecki (1990)
Research universities as growth engines OTA (1984); Raymond (1996)

3 See for example, Lohr (1999) or a recent speech in the state of Maryland that stresses the examples
from successful regions (www.inform.umd.edu/pres/speech_techshow.html).

4 The environments that support entrepreneurship, especially in technology intensive firms, have been
subject to extensive study (see Malecki, 1997b, for a review).
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2.1 Venture Capital

‘Venture capital appears in virtually every inventory of necessary conditions
for entrepreneurship’ (Malecki, 1997a, p. 174). In addition to providing
funding, venture capital also provides management expertise for companies
that have the potential to develop into significant economic entities but whose
creators may have little initial commercial experience. Venture capital is also
considered an important indicator of the innovative potential of a regional
economy. Considerable state and local public policy initiatives have been
directed towards developing public venture capital programs or towards
attracting private venture capital to regions.

The measurement of venture capital typically considers the number of
equity deals completed in a region in a given year and the amounts of equity
involved. By this measure, in 1971 there were three investments in the
Capitol region for a total of $1.5 million. Of course, in 1971, the venture
capital industry in the US was in its infancy with 68 equity deals for
approximately $50 million nationally. The Capitol region accounted for 4%
of the deals and 3% of the capital invested.

Another indicator of the venture capital industry is the number of venture
capital firms located or headquartered in a location. In 1976, Bill Gust was
recruited from Silicon Valley to the Capitol region to run a venture fund for
the Bonaventure family. This appears to be the first venture capital firm
in the region. Gust notes that there was little activity to invest in locally
and the initial investments that he made were in Silicon Valley or along
Massachusetts’ Route 128 where there was more promising activity. Thus,
we can see, anecdotally and by venture capital comparisons, that the Capitol
region had little activity in the early 1970s and thus it cannot have been part
of the initial environment.

2.2 Supportive Social Capital

When Marshall (1890) wrote that the ‘secrets of the industry are in the air’ he
was most likely referring to the intangible non-pecuniary factors that
facilitate information sharing and the flow of ideas. Accommodating social
capital, the aligned characteristics of thick local networks and a supportive
local culture is central to our conceptualization of conditions that promote
local cluster development (see Ashiem, 2000, for a review). These factors are
part of the success story of the Italian industrial districts and clusters of
technology-intensive regions in the United States (Lazerson and Lorenzoni,
1999). For example, Roberts (1991), in writing about Route 128, emphasizes
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social and institutional support for entrepreneurship and the existence of a
culture that promotes risk-taking and creativity. Saxenien (1994) highlights
the adaptive nature of supportive social capital in Silicon Valley that facilitated
entrepreneurial activity and firm formation.

Social capital as a qualitative indicator of local networks and connectedness
is difficult to quantify. We may, however, rely on quotes from individuals who
were in a position to assess the depth of social capital in the region or to
analyze proxy measures such as the composition of the local employment
base, or evidence of collective or government action aimed at supporting or
promoting entrepreneurship. These proxy measures combined with individual
actor’s assessments reveal that in¢. 1970 the Capitol region did not have social
capital that was supportive of entrepreneurship.

In large part, the economy of the Washington region owes it existence to
the US federal government and, correspondingly, the region has largely been
dominated by government employment. In 1970, two-thirds of the local
economy was dependent either directly or indirectly on federal expenditures,
and half the workforce was employed in the government sector (Stough,
1999). The region benefited from a strong presence of federal laboratories and
agencies such as the National Institutes of Health (NIH), the United States
Food and Drug Administration (FDA), the Agricultural Research Service, the
National Institute of Standards and Technology (NIST), the National Science
Foundation (NSF), and the Department of Defense, including the Pentagon
and the Defense Advanced Research Projects Agency (DARPA).’

Federal employment is typically stable and offers job security and benefits
that would not be expected to promote a social culture supportive of entre-
preneurship. Star scientists in the region were interested primarily in doing
basic research that would bring academic rather than commercial rewards
(Desrochers and Feldman, 2000). Attempts to start a business were seen
as selling out and betraying scientific integrity (Eaton ez /., 1998). There
was not much interest in the commercial application of the region’s resources
and the business community was noted to have little ‘understanding or
appreciation of the power of technology for creating small companies on little
capital’.®

There were many individuals with high levels of individual intellectual
capital in the region and they most likely were part of social networks. The

> Other authors have found that high levels of federal expenditures are associated with technology-based
economic development (Wells, 1987; Glasmeier, 1988; O’hUallachain, 1989; Markusen ez /., 1991).

6 Quote from William M. Gust, currently Managing General Partner of Anthem Capital LB who came
to the region in 1978 from Silicon Valley to manage the Boventure Company, Inc., a family-owned venture
capital business.
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relevant question for an environment that promotes entrepreneurship would
be the presence of local linkages between individuals that would advance
industrial activity or promote commercial interests. One frequently cited
example of the type of social capital that promotes entrepreneurship is the
Home Brew Computer Club in the San Francisco Bay area, which began as
an informal forum for individuals from different educational, social and
professional backgrounds to get together and discuss their common interest
in personal computer technology in the early 1970s. The Home Brew
Computer Club is cited as an important institution in the development of the
personal computer industry (Segaller, 1998). Although such organizations
have formed more recently in the Capitol region, interviews have not revealed
that any social or special interest groups of this type existed during the
formative phase of the industry.’

One proxy for social capital may be governmental activity or other types of
collective action to promote or encourage entrepreneurship such as interest or
advocacy groups or technology councils. One structural limitation in the
Capitol region is a jurisdictional problem as the region covers three states—
Virginia, West Virginia and Maryland—as well as the federal District of
Columbia. The fact that the region spans three states and the federal district
gives it a special nature particularly because each state is constitutionally
responsible for the welfare and education of its constituents (Stough, 2000,
p- 10) and by extension economic development. This makes it difficult to
coordinate government action across the jurisdictions even though they
compose one region in terms of a unified labor market with strong inter-
relationships. Indeed, the two states of Maryland and Virginia are well known
as competitors rather than collaborators and have been known to engage in
bidding companies away from one another rather than promoting a regional
agenda (Anderson, 1996). Following a national trend, both states actively
began promoting entrepreneurship in the mid-1980s, the midpoint of the
period examined in this paper. Nevertheless, before this time, the support for
entrepreneurship was small and reinforcing social capital largely did not exist.
The combination of secure federal jobs, star scientists’ disdain for commercial
activity, and weak government and social support for new business ventures
created an environment which, if not outright hostile, did little to promote
entrepreneurship or foster an entrepreneurial spirit until the mid-1980s when
we began to see a change.

7 It is difficult retrospectively to investigate the existence of social networks. Our interviews did not
uncover any evidence of formal or informal organizations that attempted to unite individuals along some
common interest.
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2.3 Entrepreneurial Support Services

Entrepreneurial expertise or support services provide resources to navigate a
fledgling company with information about issues such as intellectual property,
business formation and legal requirements, as well as routine accounting
and business compliance issues. Indeed, small firms are typically not able to
engage these resources in-house. Access from their local external environment
may augment a small firm’s internal capabilities.

In the 1970s and 1980s, Washington, DC certainly had a large concen-
tration of lawyers but their expertise was not in corporate law or focused areas
such as patent law that would facilitate new, high-technology business.
Business support services may be represented by the presence of large
corporations who are their major clients (Malecki, 1990). Yet in 1970, there
were only three Fortune 500 companies headquartered in the Capitol region:
Fairchild Hiller, a producer of defense aircraft (no. 299); Black and Decker,
a manufacturer of household tools (no. 395); and EASCO, an aluminum
producer (no. 448). The lack of a group of executives and managers and the
earlier absence of well-known business schools in the region has been docu-
mented previously (Feldman, 1994).

2.4 Research Universities

Research universities figure prominently in descriptions of Route 128 and
Silicon Valley, yet others have noted that not every research university has
spawned technology-intensive economic development (Feller, 1990; Feldman,
1994). We observe that universities have different academic cultures and offer
various incentives and rewards for entrepreneurial activity. While the Capitol
region is home to several prominent research universities, such as Johns
Hopkins University, the University of Maryland, Georgetown and George
Washington, among others, none of them had taken a role in technology
transfer in the 1970s. Most notably, Johns Hopkins University was the single
largest recipient of federal R&D expenditures, even larger than MIT, which is
credited with the genesis of Route 128 (Roberts, 1991) or Stanford University
credited with the development of Silicon Valley (Leslie and Kargon, 1997). In
contrast to these two well-known examples, Johns Hopkins did not have
policies to encourage commercial activity and the academic culture was
relatively hostile to academic entrepreneurship (Desrochers and Feldman,
2000). In addition, the intellectual property that was developed at federal labs
was not available for commercial use.
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3. Entrepreneurship Comes to Washington: An Interpretive History

In the 30 intervening years the region has undergone what might be best
conceptualized as a transition or phase change from an economy characterized
by little entrepreneurial activity to a fully functioning entrepreneurial
environment. The Capitol region has established technological leadership
based on entrepreneurial activity in biotechnology and the internet®—two
new industries that have seeded and established themselves in the past
20 years. In this section, each of these cases is considered in turn. First, we
describe our study methodology and consider some methodological issues
related to our approach.

3.1 Methodology and Methodological Issues

Our analysis is an interpretive summary based on interviews with entrepre-
neurs in biotechnology and ICT. An important component of the interviews
has been gathering information on where entrepreneurs were employed prior
to starting their own companies, what the motivation was for starting their
own companies, what resources they used in developing their companies and
technologies,and the subsequent spinoff activity these entrepreneurs have
generated.’

There are some methodological issues to mention. First, it is important to
note that this is a retrospective study. We are limited by being able to identify
firms that are in existence now or that were at one time prominent enough
to leave a trace. While we are able to trace these firms back in time to their
founding, we have no knowledge of similar firms that were started but may
have failed or been acquired or merged into other firms prior to our study.!°
This approach does allow us to consider the roots of successful entre-
preneurship and the ways in which entrepreneurial activity took hold, but it
cannot address the failure of enterprises that died without leaving a record.

8 Within the region, there is evidence of geographic differentiation. Biotechnology is primarily
concentrated in the Maryland suburbs in Gaithersburg and along the I-270 corridor. The internet
companies are concentrated in the Northern Virginia suburbs.

9 Beginning in 1996, we began investigating the origins of biosciences in the region (Eaton e a/., 1998;
Feldman and Ronzio, 1999). We maintain a database of bioscience companies that tracks their growth and
development. When it became clear that the concentration of ICT companies in Northern Virginia
followed a similar pattern of development, we began similar interviews of ICT companies. Roger Stough
at George Mason University monitors these companies and has provided information and suggestions.

10 Such a study would involve access to a source of historical data on firms such as tax or employment
records to discern when the firms came into existence and when they ceased to exist. This approach would
be limited because the smallest and most typical form of startup, the sole proprietorship, might not be
captured.
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While each of these companies has its own unique and compelling founding
story, the objective is to discern trends and patterns.

3.2 The Employment Histories of Capitol Region Entrepreneurs

The Capitol region is generally recognized as the third largest concentration
of biotech companies in the United States (Price Waterhouse Coopers, 1998).
Leading companies in the region include Human Genome Sciences (HGS) and
Celera Genomics Corporation, two key actors in the international effort to
map the human genome. In addition, another local company, MedImmune, is
currently the world’s eighth largest dedicated biotech company with six FDA
approved products on the market. In total, there are approximately 300 small
and medium-sized biotech firms currently in the region as of 2001.

Table 2 provides an overview of the genesis of new firm startups in biotech
in the Capitol region, with the name of the founding entrepreneurs and their
prior place of employment. We chose the mid-1970s to be the date for the
establishment of the industry as Stanley Cohen and Herbert Boyer invented
their genetic engineering techniques in 1973. These techniques have given
rise to the modern commercial biotech industry. The earliest entrepreneurs in
the Capitol region started firms during this recognized time of high economic
opportunity stemming from Cohen and Boyer’s techniques when many of
the prominent national firms such as Amgen and Genentech were formed.
The entrepreneurs documented in Table 2 were previously employed at large
firms. Unlike other regions, the pharmaceutical industry did not have any
significant presence in the region, thus individuals previously employed at
prominent suppliers to the National Institutes of Health (NIH) formed the
earliest firms related to biotech. The presence of the NIH in the Capitol
region is a defining characteristic as the US agency with the mission to oversee
health and medical research. It employs a large number of researchers at
the agency’s home campus in Bethesda, MD. The NIH has proven to
be a spawning ground for new company start-ups, especially in the last
10—15 years. Other government institutes and agencies, such as the Walter
Reed Army Institute for Research (WRAIR) and the US Food and Drug
Administration have also been a significant source of biotechnology
entrepreneurs. Although recently the region’s universities have spawned new
companies, this did not occur at the earliest stages. From this chart we begin
to see that while the initial entrepreneurs came from government institutions
and large corporations, the new start-up firms became particularly fruitful in
generating second, third and fourth generation start-ups.

The ICT industry also has a strong presence in the Capitol region with a
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concentration in Northern Virginia. According to some sources, the region
may be regarded as the birthplace of the internet.!! Prominent companies in
the region include MCI, AOL, NexTel, Teligent and Wintel. Over 400 small
and medium-sized enterprises (SMEs) located in the area are ICT firms.!'?
Companies in the region supply half of the total worldwide internet backbone
(Price Waterhouse Coopers, 1998).

Table 3 provides a sampling of ICT startups in the region with the name of
the founding entrepreneurs and their prior place of employment. The modern
computer networking technologies that are the backbone of the internet and
ICT emerged in the early 1970s from the US Department of Defense
Advanced Research Projects Agency (variously called ARPA and DARPA) (see
Kahn and Cerf, 1999, for more detail). Individuals leaving the Department
of Defense (DOD) and the military services formed the earliest start-ups. In
addition, individuals from private industry both within the region and outside
figure prominently. Local universities are notably absent from this list.

While biotech and ITC are very different industries, the objective here is to
discern patterns in the origins of the companies and to explore the temporal
development of entrepreneurial activity. Several notable patterns emerge.
First, entrepreneurs hail from a variety of different organizations. Govern-
ment agencies served an important incubator function in both industries;
however, they were not the sole source of entrepreneurial talent. There is
evidence of great diversity in the backgrounds of the entrepreneurs. Second,
the earliest start-ups were service firms that were not originally involved in
the types of R&D activities that generate new industries. Firms such as
Bethesda Research Labs and AMS were not launched as product develop-
ment firms although they have evolved in that direction over time. Thus,
the industry had rather humble beginnings—not the type of start-up that
would attract much attention from investors, the media or local economic
development officials. Third, entrepreneurship picks up momentum. Over
time, generations of new firms spun-off from the earliest start-ups and
entrepreneurs who cashed in from one new venture created other new
companies.

Between 1970 and 1990, the Capitol region was affected by a series of
exogenous shocks to its employment structure. Some of these shocks were
government policy initiatives, such as the downsizing of the federal govern-
ment, the initiation of federal outsourcing, especially services that could

" For example, the Virginia Economic Development Partnership (http://yesvirginia.org/wva-be.html)
uses this slogan.

12 There is no accepted definition of the ICT industry and estimates of the number of entities in the
region vary widely and appear to be influenced by media hype. This is the author’s conservative estimate.
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TABLE 2. Origins of Bioscience Companies in the Region

Entrepreneur(s) Prior Organization(s) Type Company Founded
1973— Thomas M. Li NIH G Biotech Research Labs
1980 Stephen Turner Becton Dickinson L Bethesda Research Labs, Inc. (Life Technol.)
Larry Cunnick Hazelton Labs BIOCON, Inc.
Les Kirkegaard Litton Bionetics L Kirkegaard & Perry Labs, Inc.
Albert Perry Litton Bionetics L Kirkegaard & Perry Labs, Inc.
L
1981— James Whitman ~ HEM Research, Inc. P Advanced Biotechnologies, Inc.
1985 Augustine Cheung  University of Maryland Baltimore U Cheung Labs, Inc. (now Celsion, Inc.)
Sam Wohlstadter ~ Amgen, Inc. (Founder) S IGEN International, Inc.
Richard Massey Amgen, Inc. S IGEN International, Inc.
Michael Hanna NIH G Perlmmune, Inc. (now part of Intracel, Inc.)
Richard G. Smith  HEM Research, Inc. P Lofstrand Labs Limited
Solomon Graham  HEM Research, Inc. P Quality Biological, Inc.
P Thomas Iype NIH G Biological Research Faculty & Facility, Inc.
Floyd Taub NIH G Digene, Corp.
Stephen Turner Bethesda Research Labs P Oncor, Inc.
Martha Knight NIH G Peptide Technologies, Inc.
Richard Radmer, 5 Martin Marietta L Martek Biosciences Corp.
other scientists
1986 M. James Barrett  Life Technologies, Inc. S Genetic Therapy, Inc.
1990 French Anderson NIH G Genetic Therapy, Inc.
Gregory Merril Western Maryland College U  High Techsplanations, Inc. (now HT
(Undergrad. student) Medical, Inc.)
Larry Tamarkin NIH G CytImmune Sciences, Inc.
Wayne Hockmeyer WRAIR, Praxis Biologics G  MedImmune, Inc.
Franklin H. Top ‘WRAIR, Praxis Biologics G Medlmmune, Inc.
Craig Wright WRAIR G Univax
Ripley Ballou WRAIR G Univax
Sean O'Neil Pharmacia Diagnostics L Washington Biotechnology
William Tew Johns Hopkins Uni. School of U  Chesapeake Biological Laboratories, Inc.
Medicine
Paul Silber Mary Kay Cosmetics, Toxicology L In Vitro Technologies, Inc.
Division
Alex Titomirov Russian Academy of Sciences U  Informax, Inc.

(Ph.D. candidate)

be adapted to the commercial sector, and changes that allowed access to

intellectual property in high-opportunity sectors. In addition, the favorable

treatment of small firms with regard to securing government contracts or

financing provided a further impetus for firm formation.

3.3 Federal Downsizing and Outsourcing

From 1970 to 2000, the employment structure in the Capitol region changed
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TABLE 2 Continued

Entrepreneur(s) Prior organization Type Company founded
1991- John Holaday WRAIR, Medicis Pharmaceutical G~ EntreMed
1995 Corp.
John Magnani BioCarb S GlycoTech
Christopher Kemp NIH G Kemp Biotechnologies
Ronald Crystal NIH G GenVec
Craig R. Smith Johns Hopkins Uni. School of U Guilford Pharmaceuticals, Inc.

Medicine, Centocor, Inc.

Se-Jin Lee Johns Hopkins University U  MetaMorphix
Akira Komoriya FDA G Oncolmmunin, Inc.
Beverly Packard FDA G Oncolmmunin, Inc.
Randall Kincaid Human Genome Sciences Veritas, Inc.
Floyd Taub Digene Corp. Dovetail Technologies, Inc.
Craig Wright Univax Novavax

1996— Paul O.P. Ts'o Johns Hopkins Uni. U Cell Works Inc.

1998 Mark Zimmer IGEN International, Inc. S Claragen, Inc.
Aprile Pilon NIH G Claragen, Inc.
Karl Johe NIH G NeuralStem Biopharmaceuticals, Ltd
John Commissiong NIH G NeuroTrophic Research Corp.
Wei Wu He Human Genome Sciences, Inc. S Origene Technologies, Inc.
Gilbert Jay American Red Cross Holland Lab NP Origene Technologies, Inc.
Robert Garrity NIH G Biological Mimetics, Inc.
Peter Nara NIH G Biological Mimetics, Inc.
George Lin NIH G Biological Mimetics, Inc.
Richard Feldman ~ NIH G Genome Dynamics, Inc.
Irving Weinberg  Johns Hopkins Uni. U PEM Technologies, Inc.
M. James Barrett  Genetic Therapy, Inc. S Sensors for Medicine and Science, Inc.
Arthur Colvin Life Technologies, Inc. S Sensors for Medicine and Science. Inc.
Scott Meissner Human Genome Sciences, Inc. S Teleclone, Inc.

Key: S = start-up firm; L = large firm; U = university; G = government agency; NP = non-profit;
P = private firm, not able to classify.

precipitously. Beginning during the Carter administration, there was a
pronounced downsizing in federal employment that continued during the
Reagan presidency. The reasons were a perceived general dissatisfaction with
the large size of federal government and the efficiency of the private sector
relative to the public sector. As a result, federal employment became less
secure and employment conditions and future prospects deteriorated. Most
importantly, compensation levels for members of the senior service declined.
During the 1980s, public sector pay scales lagged badly behind those of
comparable executives in the private sector (National Commission on the
Public Service, 1990). Many of the affected individuals were victims of
location inertia—they had strong personal ties to the region. In addition,
other regions that offered alternative technology-intensive private sector
employment had significantly higher housing costs, which also limited
mobility. Individuals in the prime of their careers found entrepreneurship a
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TABLE 3. Origins of ICT Companies in the Region

Entrepreneur(s) Prior Organization(s) Type Company Founded
1968— Harry Kaplowitz Xerox Corporation L Infodata Systems, Inc.
1980 William McGowan Private Business Consultant P MCI Communications Corporation
J. R. Beyster Westinghouse L SAIC
Patrick Gross DOD, GE G AMS
Frank Nicolai DOD G AMS
Charles Rosetti DOD, Boston Consulting Group G AMS
Ivan Selin DOD G AMS
Mario Morino Navy G Morino Associates
Fritz Volgenau US Regulatory Commission, DOD G SRA, International
1981- Sterling Williams Manufacturing Data Systems, Inc. P Sterling Software
1985 William Melton College (Master’s degree in Asian U Verifone
Studies and Chinese Philosophy)
Ed Bersoff Army G BTG
Steve Walker DOD G Trusted Information Systems
Katherine K. Clark Blue Cross and Blue Shield of the L Landmark Systems Corporation

National Capital Area
Patrick McGettigan ~ Blue Cross and Blue Shield of the L Landmark Systems Corporation
National Capital Area

John R. Lennon Advanced Technology, Inc. L Techmatics
Thomas Hewitt Kntron-PRC, CSC, Boeing computer L Federal Sources
Stephen M. Case Pepsi, Proctor & Gamble L AOL
James Kimsey Army G AOL
1986— Terence Mathews Mitel, Northern Telecom S Newbridge Networks
1990 Morgan O’Brien Lawyer P Nextel
Mark R. Warner MCI and Venture Capitalist S Nextel
Richard L. Adams Federal employee G UUNet
Earl W. Stafford Air Force G Unitech
Harry Hagerty Founder of DSC Communications S Globalink
Michael Saylor DuPont L MicroStrategys
Martin Schoffstall NYSERNet (Founder—Syracuse) S PSINet
William L. Schrader ~ NYSERNet (Founder—Syracuse) S PSINet
Ram Mukunda Intelesat P Startec Global Communications
Robert E. LaRose Advanced Technology, Inc. (founder), P Universal Systems, Inc.
Syscon Corporation
Michael Doughney Tandem Computers, Computer Time L Digex
Share Corp.
Doug Humphrey IBM L Digex

viable employment option. The threshold for such risk-taking was lowered
by the exogenous shocks mentioned earlier—when the federal ‘cushion’
was not so comfortable, the incentive to leave government employment was
higher.

Opportunities for entrepreneurship were provided simultaneously as federal
jobs were downsized. The Civil Service Reform Act of 1978, which defined
limits on the size of the federal workforce, contained an initiative to outsource
the production of goods and services to the private sector. Thus, there was an
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TABLE 3. Continued

Firm Formation in a Regional Context

Entrepreneur(s) Prior organization(s) Type Company founded
1991— Brian Thompson MCI S LCI
1995 Jack McDonnel Verifone S Transactions Network Systems
Jeong Kim Naval Research Laboratory (contract G Yurie Systems
with Allied Signal)
Scott E. Stouffer Telecommunications Techniques P Visual Networks
Corp. (subsidiary of Dynatech Corp.)
Steve Chaddick Founder of AT&T Tridom P Ciena
David Huber General Instrument Corp. L Ciena
Patrick Nettles Blyth Holding, Inc. P Ciena
Jack Slevins COMSAT Radiations Systems L Comdisco
Daniel Lynch Founder of Interop S CyberCash
William Melton Founder of Verifone/Transactions S CyberCash
Network Solutions
Neil Hazard MCI S Primus Telecommunications Group
Sunil Paul AOL S FreeLoader
1996— Brandy Thomas Mercer Management Consulting P Cyveillance
1997 Christopher Young Mercer Management Consulting P Cyveillance
John Puente Digital Communication Corporation L Orion Network Systems
Alex J. Mandl AT&T L Teligent
Jane A. Dietze Goldman Sachs & Co. L Torso
Jamie Hamilton FreeLoader S Torso
Jeffrey S. Hosley AOL S Torso
David Huber Founder of Ciena S Corvis
Doug Humphrey DIGEX (founder) S Skycache
Elias Shams Yuri Systems S Telezoo

Key: S = start-up firm; L = large firm; U = university; G = government agency; NP = non-profit;
P = private firm, not able to classify.

incentive as well as a relatively low risk level for highly skilled individuals
to leave federal employment and start firms to provide goods and services
to their former employers. For example, the procurement of design services
for personnel systems reconfiguration, redesign of government payment, and
distribution systems were awarded to contractors in the Capitol region
(Stough, 2000). These contractual arrangements created a need for proximity
to the federal government that favored local firms.

Federal procurement spending in the metropolitan Washington area grew
by 114.3% from 1983 to 1997, creating enormous opportunities for private
sector firms (see Table 4). Nationally, federal procurement spending increased
by 3.1% during this time (Haynes ez /., 1997, p. 149). Most importantly, the
Reagan administration was responsible for a pronounced defense buildup that
was coupled with this outsourcing to the private sector. The so-called Star
Wars or Strategic Defense Initiative (SDI) was materially different from other
defense build-ups as it focused on the technical and software attributes of
armaments systems such as electronics, design and systems management.
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TABLE 4. Federal Procurement Increased in the Capitol Region, 1983—-1997 (Real Dollars
in Billions; 1982—-1984 = 100)

Year Value of procurement contracts
1983 2.771
1984 3.244
1985 3.801
1986 4.060
1987 4.410
1988 3.719
1989 3.556
1990 4.109
1991 4.758
1992 4.733
1993 5.093
1994 5.655
1995 6.214
1996 6.947
1997 7.626

Source: adapted from Stough (1998, p. 8).

Thus, SDI funded broad-based technical expertise rather than armaments
production.’? While this initiative stimulated economic growth throughout
the United States, the Capitol region was one of the major beneficiaries
(Stough ez al., 1997).

For example, the earliest ITC entrepreneurs were systems integrators who
provided a customized set of arrangements of procured items such as
computer components and software to create a functioning deliverable
product. These firms began working as contractors on complex government
computing services and telephone systems, and moved to the forefront of
internet development, electronic commerce, and satellite communications
and wireless telephony. The ARPANET was built and developed by DOD
contractors who invented the technology as they built the system. When
the federal government removed commercial restriction on the use of the
internet in 1989, two for-profit companies were spun-off from then non-profit
Internet service providers (ISPs). UUNET was re-formed as a for-profit firm
and PSINET was spun-off from NYSERNET.!4

The Capitol region was affected by other exogenous changes that affected
entrepreneurship. The changes in employment structure and incentives were

13 This affected ITC but also biotechnology. Consider the firm Martek that is a spin-off from the defense
contractor Martin Marietta and was funded by DOD.

14 UUNET was formed as a non-profit by a grant from the UNIX Users Group (USENIX) acquired by

Metropolitan Fiber Networks in 1995, which was acquired by WorldCom in 1996. WorldCom merged
with MCI to form MCI WorldCom in 1998.
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coupled with new opportunities for the commercial exploitation of intellectual
property rights that accrued from publicly funded research. These legislative
changes created new commercial opportunities that have lured many scien-
tists into starting their own companies. Most companies appear to have
started with personal funds rather than venture capital, a finding that is
consistent with the literature (Bhide, 1999; D. G. Blanchflower, A. Oswald
and A. Stutzer, unpublished manuscript).

3.4 Federal Legislation that Favored Small Business Formation

Table 5 provides an overview of a series of US policy initiatives that favored
small business in general but especially technology-intensive start-ups.
Considered together with the downsizing of the federal workforce, these
initiatives provided a mechanism for new firm formation.

In 1980, in response to declining American competitiveness, a new era in
the transfer of publicly funded intellectual property to industrial firms began
with the passage of the Stevenson—Wydler Technology Innovation Act, and
the Bayh—Dole University and Small Business Patent Act. These policies were
based on a belief that private access to and ownership of public research would
ensure that research results would be widely disseminated and have the
largest effect on commercial development, and subsequent economic growth.
The Stevenson—Wydler Act in 1980 facilitated the transfer of technologies
that originated in federal labs. The many federal labs in the Capitol region
were thus allowed to license their innovations to private firms. This allowed
employees of those labs, faced with potential downsizing, to license technol-
ogy that could form the basis for a new firm. Similarly, the Bayh—Dole Act in
1980 allowed universities to retain ownership rights to intellectual property
arising from federally funded research and license the right to use this
property to private firms. This provided an incentive to promote commercial
development of university research discoveries.

The Small Business Innovation Development Act of 1982 established the
Small Business Innovation Research (SBIR) Program. Under this Act, all
federal agencies with an annual R&D budget greater than $100 million are
required to set aside a percentage of R&D funds for small business. Small
business, according to the Act, was defined as a firm with less than 500
employees and less than $2.5 million in annual sales. Thus, the Act greatly
increased the funding available to technologically oriented small business.
Lerner (1996) estimates that the SBIR program has provided over $6 billion
to small, high-technology firms between 1983 and 1995.

The 1986 Technology Transfer Act amended the Stevenson—Wydler Act to
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TABLE 5. Major US Policy Initiatives Favoring Science-based Entrepreneurship

Name and date

Description

Implication for entrepreneurship

Stevenson—Wydler Technology
Innovation Act (1980)

Bayh—Dole University and Small
Business Patent Act (1980)

Small Business Innovation
Development Act (1982)

National Cooperative Research Act

(1984)

Federal Technology Transfer Act
(1986)

National Competitiveness Technology
Transfer Act (1989)

Defense Conversion, reinvestment and
Transition Assistance Act (1992)

Facilitate the transfer of technologies
that originated and are owned by
Federal Laboratories to the private
sector.

Permitted small business, universities
and not-for-profit institutions to
retain title to inventions resulting
from federally funded grants and
contracts.

Established the Small Business
Innovation Research Program within
major federal agencies.?

Eased antitrust penalties on
cooperative research.

Amended the Stevenson-Wydler Act
to authorize Cooperative Research and
Development Agreements (CRADAS)
between federal agencies and private
firms.

Part of a Department of Defense
authorization bill, amended the
Stevenson Wydler Act to allow
government-owned contractor-
operator labs to participate.

Initiated the Technology
Reinvestment Project (TRP) to
provide technology development,
deployment and training needs of
companies adversely affected by
defense conversion.

Employees could become
entrepreneurs by licensing technology
developed at Federal Labs. Other
firms could view Federal Labs as a
source of technology for transfer.
Encouraged universities to actively
engage in technology transfer to
license inventions to industry.
Allowed federal contracts to engage
in commercialization.

Increased funding available for
technologically oriented small
business.

Facilitated joint projects and made it
easier for small firms to find niche
markets with emerging technologies/
Allowed small firms to extend R&D
capabilities by collaborating with
federal labs and agencies on
commercialization.

Increased the pool of potential
partners and research projects.

Allowed firms that previously
engaged in defense related business to
initiate new product lines.

Source: Venture Economics special tabulations.

*All federal agencies with an R&D budget greater than $100 million are required to set aside a certain
percentage of R&D funds for small business defined as those with less than 500 employees and less than
$2.5 million in annual sales.

authorize Cooperative Research and Development Agreements (CRADAS)
between federal agencies and private firms and specifically gave a major boost
to the Capitol region’s technology community (Stough, 1999). The Federal
Technology Transfer Act allowed companies to form partnerships with
government agencies for the first time. This new ability to form CRADAs
resulted in the creation of an array of new firms, especially in the bio-
technology sector. Enterprising scientists licensed technology out of their own
university or government research labs to start new companies and chose to
locate the new companies near their existing homes. In other cases, venture
capitalists and executives in large companies recognized the commercial
potential in research and either licensed the technology directly or formed a
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partnership with the scientist to jointly develop new products or services
based on the technology. Although each federal agency maintains its own
records, it appears that the first CRADAs went to companies in the Capitol
region. It would also seem that in order to maintain such a partnership, at
least in the initial stages, firms would need to locate near their federal lab or
government agency partners.

In conclusion, entreprencurship in the region was a response to exogenous
factors: underemployed skilled labor brought about by changes in federal
employment policy coupled with new opportunities for the private sector to
contract with the federal government and commercialize new technologies.
The two cases considered here responded to different pressures. The advent
of entrepreneurship was reactive and adaptive. While both sectors benefited
from great opportunity for commercial products, biotechnology was more
influenced by CRADAs and opportunities for licensing and joint product
development, while ITC benefited more from outsourcing opportunities. In
both cases, locational inertia kept the entrepreneurs in the area. Over time,
the region developed supporting conditions that the literature associates with
entrepreneurial environments. The next section considers the ways in which
these factors developed.

4. Supportive Conditions Follow

An evaluation of the Capitol region now finds that the conditions the
literature associates with a rich and thriving entrepreneurial environment are
in place. There are professional associations that support entrepreneurial
activity, a strong local venture capital industry with a net inflow of invest-
ments, and supportive universities. This section considers the development of
these factors.

4.1 Available Venture Capital

By all indications, venture capital lagged rather than led entrepreneurship in
the Capitol region. Figure 1 demonstrates the growth of venture capital in
Virginia, Maryland and the District of Columbia. We observe that there was
little venture capital investment in the Capitol region in the early 1970s, but
that it has increased substantially over time. At the initial startup phase,
entrepreneurs started by pursuing commercial projects that did not require
high levels of investment and were unlikely to generate the types of large
profits that would interest venture capitalists. They started with government
contracting, producing rather mundane bread-and-butter products, such as
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FIGURE 1. Value of venture capital investments in the region. Source: Venture Economics
special tabulations.

medical test kits and reagents for biotechnology, or services such as computer
system integrations and maintenance work in ICT. In addition, the growing
number of related firms in the region provided opportunities for sub-
contracting work and asset sharing, thus making it easier for the start-up
firms to bootstrap and steadily grow without large doses of new capital.

Of course, over this period, the amount of funding for venture capital
grew significantly at the national level. Figure 2 presents the percentage of
national venture capital (VC) that was invested in Capitol region firms. For
perspective, consider that the region was home to an average of 3.3% of the
US population during this time. There are periods of high intensity in the
1980s that represent deals in specific companies in biotech and ITC. It is
noteworthy that since the early 1990s there has been an upward trend of VC
investment in the region. Venture capital seeks opportunity and when there
are potentially profitable investment opportunities, VC in a region may then
be attracted. The need of venture capitalists to monitor the new firms in
which they invest makes close geographic proximity valuable (Gompers and
Lerner, 1999).

There are now approximately a dozen VC firms headquartered in the region
and firms located elsewhere have opened branches. In March 1999, Silicon
Valley Bank, which primarily provides debt financing, opened a branch office
in Northern Virginia with the comment, “We are trying to be ahead of the
curve. As far as new startups, this is a real hotbed’” (Montgomery and Bacon,
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FIGURE 2. Capitol area venture capital as a percentage of US investments. Source: Venture
Economics special tabulations.

1999). Successful entrepreneurs have also reinvested in companies in the
region. In 1986, a group of business leaders formed the Mid-Atlantic Venture
Association (MAVA) to facilitate the flow of capital to entrepreneurs. Other
venture capital funds and venture angel groups have also been formed by
successful entrepreneurs and companies in the region have formed corporate
venture funds.

4.2 Supportive Social Capital

Over time, individual start-up companies grew, went public or were bought
out and the dynamics of the region changed as well. Most notably, local
entrepreneurs who made large fortunes engaged in institution building to
support their activities and to encourage further entrepreneurship. Also im-
portant was the emergence of networks of supportive social capital that began
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as membership or sponsorship organizations. These activities were primarily
private sector initiatives, financed with private funds. These initiatives work-
ing with state and local government programs resulted in cross-fertilization
and a common mission to promote the development of industry in the Capitol
region.

Ceruzzi (2000) documents the development of a community of consulting
firms in proximity to the US Pentagon, around the newly opened Route
1-495, the Washington Beltway. The earliest government contractors were
labeled with the unflattering name of ‘Beltway Bandits’. The name was
coined in the 1970s to reflect the location of the community of consulting
firms around the Washington Beltway whose work proved lucrative. The
firms formed a trade association, the Professional Services Council, to address
and defuse this type of criticism and promote their interests. Once estab-
lished, the organization served as a focal point for common benefit. Ceruzzi
reports that the term ‘Beltway Bandits’ eventually became the name of a
Fairfax county softball team, implying a sense of perverse pride in the term.
The use of similar terms such as ‘Nerds and Geeks’ provide definition to a
social group or network. The term ‘Beltway Bandits’ implies a unique local
group.

A group of Virginia businesspeople organized a broad campaign to advocate
state tax increases in order to address a noted shortage of technology workers
and provide greater infrastructure funds (Baker, 1995). This initiative
attempted to build infrastructure to support the development of local indus-
try. Rather than seeking specific requests for their own business, the business
leaders were promoting a broader, collectively responsible social agenda
(Feldmann, 1997). The group, called ‘Virginia First’, argued that the drop in
per capita state spending in Virginia from 22nd in the nation in the mid-
1980s to 43rd in the mid-1990s was troublesome and would not provide
sufficient resources for future economic growth.

Other private sector-driven initiatives have provided venues for interaction
and information sharing. For example, the Indian CEO High Tech Council of
Washington was formed as a social and networking organization. This organ-
ization, despite its name, links a membership of 950 high-level executives, the
vast majority of whom are not Indian. This was a private sector effort to
provide a venue where entrepreneurs could interact with their peers."
Another initiative is the Potomac KnowledgeWay Project with a mission to
increase the region’s awareness and understanding of the internet. Specifically,

15 See www.c2mm.com/indianceo/indianceo.htm for more details.
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the Potomac KnowledgeWay was a not-for-profit leadership organization
that acted as a catalyst, thought leader and idea incubator to help the
Greater Washington region to be a global leader in advanced telecom-
munications, content, and Internet-related industries, and the new

opportunities their convergence is creating in the region.'®

Initiatives undertaken include the weekly Nespreneur News, which has a
subscription of 7000 individuals.'” In addition, state and local government
formed technology councils such as Northern Virginia Technology Council
(NVTC) and the Maryland High-Tech Council to promote networking and
local industry interaction.

Older style quasi-public organizations such as the Washington Board of
Trade and the Greater Baltimore Committee have broadened their agendas
and spun-off new organizations directed at technology-intensive industry.
Other government-financed programs found greater success by collaborating
with the privately organized networks (Guidera, 1996).

Legislative programs also followed and addressed the needs of industry. For
example, in 2001, the state of Maryland passed 12 legislative acts focusing on
providing a supportive environment for technology-based economic develop-
ment. These cover the full gamut of infrastructure development, training
programs and tax incentives.

4.3 Entrepreneurial Expertise and Support Systems

The literature has emphasized the importance of support services. While it
is true that agglomeration economies broadly conceived often play a crucial
role for the startup firms, the emergence of the Capitol region as a dynamic
private-sector economy demonstrates that entrepreneurs adapt and assemble
what they need as they build their ventures. Rather than talk about specific
support services, the emergence of systems to support entrepreneurship was
spontaneous and followed the region’s success.

Entrepreneurs have also mentored the development of industry. Several
entrepreneurs sold their companies and then started private incubators to
nurture other companies. These founders were motivated to share their
expertise and to build the region—'to give something back’, as one said. In
addition, at least three angel networks have formed in the last five years

16 This quote is taken from the organization’s web page: http://knowledgeway.org/.

7 The Potomac KnowledgeWays project officially ceased operations in March 2000, as was the
organization’s original intention. The Netpreneur Project is now operated out of and supported by the
Morino Institute.
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by cashed-out entrepreneurs. The Private Investors Network (PIN), the
Capital Investors Club and the Washington Dinner Club are organizations of
experienced entrepreneurs who actively invest in new companies and offer
management advice. An industry devoted to outsourcing services to startups
has also come into prominence, holding seminars and breakfast meetings to
recruit clients.

4.4 Universities as Growth Engines

Universities in the region have responded to the increased entrepreneurial
activity by offering new programs and building branch operations closer to
commercial activity. For example, Johns Hopkins University offers a masters
degree in biotechnology in Silver Spring, MD, about 50 miles away from the
main Baltimore campus. Virginia Tech University opened a branch campus in
Northern Virginia about 250 miles from their main campus. The draw has
been the number of workers seeking additional training, the opportunities for
industry-funded research and interaction with industry. In particular, local
universities have benefited from the philanthropy of local entrepreneurs.
For example, George Mason University began in Fairfax, VA in 1950 as a
commuter school. It has grown into Virginia’s second-largest university with
18 doctorate programs and a focus on technology. Donors have given the
university millions of dollars to endow 43 professorial chairs, allowing the
university to recruit high-profile professors (O’'Harrow and Lipton, 1996).
All of the universities in the area have responded with incubators and other
programs to encourage entrepreneurship.

5. Reflective Conclusions and Appreciative Theorizing

The economic success of Silicon Valley in terms of individual wealth creation,
corporate profits and job creation has been so impressive it has pushed
government officials in locations across the United States to try to imitate or
replicate its success. Many US government policies are aimed at replicating
the conditions that exist in the region today in the belief that their local areas
may also capture the benefits of new high-technology firm formation and the
attendant economic growth. As a result, many regions attempt to identify
themselves as the next Silicon Valley. However, much of this prevailing
conventional wisdom is based on a snapshot of the advanced stage of Silicon
Valley’s development, i.e. on the workings of a fully functioning innovative
system. Looking at a successful region in its full maturity, however, may not
provide prescriptive information about the process of how such regions do
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develop. That is to say, the conditions that we associate with an entre-
preneurial environment are the result of a functioning entrepreneurship and
do not illuminate the early efforts by which such entrepreneurship first took
hold and the cluster initially developed.

A critical question is how regions change and develop into areas with higher
growth potential. Is replication of a mature entrepreneurial environment
sufficient to foster entrepreneurship? Saxenian (1994) analyzes Silicon Valley
from the perspective of how this regional industrial system adapted to restruc-
turing in the semiconductor and computer industry, and establishes the
importance of social relationships in defining the capacity of the region to
evolve and accommodate new demands. The example presented here repre-
sents an examination of how one region, initially lacking an entrepreneurial
tradition, accomplished the transformation to a functioning rich regional
system. Such a transformation entails a fundamental shift or phase change
from an inert innovative system to a more active system. Certainly, the Capitol
region was the site of large government research infrastructure, classified as a
state-anchored region using Markusen’s (1996) typology. In this regard, the
concentrations of resources and highly skilled labor plus access to sophis-
ticated, demanding technology users were pre-existing conditions in the
region. The transformation to private sector entrepreneurial growth did not
appear to represent movement along a technological trajectory (Kenney and
von Burg, 1999), but instead was a sustained effort at capacity building that
involved human agency, adaptation and evolution. Not only this, a critical
point was reached in the development of the region where it jumped from
virtually no high-technology start-up activity to intense activity with
start-ups per year numbering in the hundreds.

Certainly, in the development of an industrial system of innovation, there
are many individual complex stories and personal motivations. The prevailing
wisdom was that government employees and contractors could never become
successful private businesses—the incentives were very different. Government
workers were, the logic went, too removed from the pressures of the market
and were not profit-oriented. Government contracts followed a practice of
placing a low bid in order to get the job and then making a profit by
demonstrating a need for change orders in the absence of competition. This
is a very different philosophy from trying to do a job right the first time and
completing a job at lowest cost. However, the earliest entrepreneurs in bio-
technology and ITC were government contractors and employees who proved
this logic wrong. What is critical is that the region did provide opportunity
for individuals. They began working for the government but then realized
that they could adapt their products for dual-use commercial markets.
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Therefore, they developed commercial products and with this development
came innovations and they eventually succeeded. In essence, this was a phase
change from latent to active entrepreneurship.

The entrepreneurial event in the Capitol region was a response to and
adaptation to changes that were exogenous to the regional system. In this
regard, federal policies such as downsizing created slack and surplus resources
that could find new and more productive uses. Thus, the gales of
Schumpeter’s creative destruction were unleashed. Policies that created a
supply of potential entrepreneurs would not have been sufficient. A com-
plementary set of government policies aimed at creating demand for ICT and
biotechnology services, through government procurement policies that
facilitated the transition. Other exogenous conditions were the policies that
provided mechanisms or tools to enable companies to access resources. These
affected the supply of new ideas by creating access to intellectual property
from government investment.

Both biotechnology and ITC are high-opportunity technologies that face
growing product demand and are attractive to investors. This indicates that
firms working in these technologies faced favorable market conditions. The
degree to which this is exogenous may be debated. Good entrepreneurs
may create their own opportunity and thus define the industry. The idea
that technology development is endogenous to cluster development and that
the actions of key individual change agents define both the cluster and the
industry seems to warrant more investigation. Abbate (2000) finds that
the attributes of the internet reflect the characteristics and values of the
individuals involved in its development. This suggests that companies,
regions and industries may benefit from the same factors and decisions—their
evolution may be intricately interwoven. Currently, a myriad of economic
development policies attempt to encourage entrepreneurship. Nevertheless,
we have shown that rather than being actively promoted and encouraged by
economic development policies, the early stages of these activities had much
more humble and pedestrian beginnings. The conditions that we associate
with entrepreneurship developed over time. In the early stage of these new
technologies, the way in which they would develop was unclear and it would
have been difficult to anticipate the types of specific assistance that entre-
preneurs needed. Individual entrepreneurs were in the best position to move
the technology, the industry and the region forward. This is not to say that
there is no role for local government policy in promoting entrepreneurship.
No early examples presented themselves in this region; however, we have not
directly examined that question.

Are there general lessons to be learned from the development of the Capitol
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region or is this, and every other, case unique? Certainly, this region benefited
from high average individual and household incomes and higher than average
education levels, giving it very different resource endowments from other
underdeveloped regions that face the lack of an entrepreneurial culture. The
general lesson is that entrepreneurs adapt, and when they are successful, they
build the types of resources that support their activities. A distinction should
be drawn between the conditions that support innovation and the conditions
that support entrepreneurship. The two concepts are certainly related: entre-
preneurship is one way in which innovation is realized as firms are formed to
commercialize and advance new ideas. External environments and resources
may make it easier for innovation to be realized but may not be sufficient to
induce new firm formation, which is where the concepts diverge.

Once established, industrial clusters become virtuous, self-reinforcing
circles. Yet, we know less about the conditions and factors—the initial
spark or the entrepreneurial events—that influence the establishment of
these clusters. Context, institutions and social relationships are certainly areas
for public policy intervention in terms of creating a supportive and positive
environment for entrepreneurship. Specifically relevant are the conditions
that affect the decisions of individuals to become entrepreneurs, and the ways
in which an entrepreneurial culture develops and takes hold. Much of the
economic development discourse appears informed by attempts to replicate
the characteristics associated with acfully functioning regional system in what
may be considered a mechanistic economic development machine — line up
the inputs and economic development will follow. Such as view ignores the
rich context, diversity of experience, uniqueness and adaptativity of regional
systems.

Our understanding of regional economic systems may be enhanced by a
consideration of entrepreneurs as economic agents who actively interact with
their local environments, adapt to new situations, crises or opportunities using
place-specific assets, and, finally, build and augment local institutions.
Certainly, this is not the last word on this topic. It is my hope that this
historically informed appreciative theorizing will inspire others to take a more
detailed look. It is only through an appreciation of the nuances of cluster
development that we may begin to inform policy.
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