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Southern Growth Policies Board and the Southern Technology Council (STC—our standing advisory body for tech-
nology and innovation issues) are pleased to present Innovation U., an important tool for policymakers, politicians,
and university practitioners. To rewrite Tom Wolfe, “No knowledge, no knowledge economy.” And for most states and
regions, universities are a primary source of that knowledge. Here then are case studies on 12 universities that are
doing a particularly good job of building alliances with industry and playing active roles in the economic development
of their regions. As lead author Louis G. Tornatzky notes in the Introduction, these are not the only universities doing a
good job, but they are excellent examples of the kinds of behavior that will pay economic dividends. We applaud their
efforts as well as those of many other universities playing leadership roles in stimulating regional and state economies.

Of course, building a strong regional or state economy is neither easy nor simple. Southern Growth's 2001 Report on
the Future of the South, Invented Here: Transforming the Southern Economy, calls for the development of a culture of
learning, a commitment to innovation and entrepreneurship, and an understanding that quality of life issues are
inseparable from economic development issues. Whenever we are tempted to oversimplify the daunting challenges of
economic development, we invoke H.L. Mencken, who said, “For every complex problem, there is a solution that is
simple, neat, and wrong.” The best university with the greatest commitment to innovation cannot, on its own, trans-
form an economy. Indeed, some of the institutions profiled here are located in communities that would not make a list
of the top technology regions in the country. In every case, however, the universities are making substantial and inven-
tive contributions to local and state economies. In each case, the economy would be substantially worse except for the
university’s contribution.

The release of this report extends our long-term commitment to exploring the workings of innovation in economic
development. Since the creation of the STC in 1986, and particularly since the publication of Turning to Technology in
1989, Southern Growth has led the regional conversation for innovation-based development. We have published work
on technology in the classroom, advanced transportation systems, industrial networks, regional strategies, workforce
toolkits, the migration of science and engineering graduates, and, last year, the groundbreaking Invented Here.

Meeting three to four times a year for the past 15-plus years, the STC has created an ongoing conversation on technol-
ogy and the future of the South. With the publication of Invented Here, southern states are creating technology-driven
strategic plans and making long-term commitments to benchmark targets. The STC will soon publish the first
Southern Innovation Index, which will chronicle the progress of southern states towards these objectives on an annual
basis. Many if not most of the goals and objectives put forward in Invented Here can be met only with the full involve-
ment of research universities operating in strategic harmony with both government and the private sector.

The Southern Growth Policies Board was created 30 years ago on the premise that states have more to gain than lose
by cooperating and collaborating with each other. Except in the area of industrial recruitment, the sharing of experi-
ence, knowledge, and information only helps us build stronger states. As committed as we are to building a stronger
southern economy, we also know that we have only to gain by working with our colleagues outside the region. For that
reason, we are particularly thankful to the National Science Foundation for its financial support to this project and to
those institutions within and outside of our region that cooperated so generously in providing the information pre-
sented here. Finally, we thank the members of Southern Growth Policies Board and the STC for their ongoing support
and contributions.

Jim Clinton
Executive Director, Southern Growth Policies Board
Director, Southern Technology Council
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FOREWORD

Innovation U.: New University Roles in a Knowledge Economy, written by Louis Tornatzky, Paul Waugaman, and
Denis Gray, is an important work for scholars, practitioners, and others interested in the role of higher education
and regional economic development. The American university has set a world-class standard for fundamental,
basic research. Less well known is that in the past 10 to 15 years a new model for the American university, as a
partner in its regional and state economy, has also emerged. This publication lays out a series of case studies as to
how America’s best universities in business-higher education partnerships have undertaken these tasks and identi-
fies the multiple ways these partnerships continue to unfold. The universities selected through a nomination
process are among those that systematically understand and are comprehensively addressing their role in regional
economic development, not piecemeal with one or another exceptional program, but in a myriad of functions and
roles.

Business-higher education partnerships have emerged from the “grass roots;” as opposed to being discovered in
Washington and imposed as a top-down, one-size-fits-all uniform formula. The most successful American higher
education institutions in business-higher education partnerships have demonstrated a very pluralistic and individ-
ually tailored approach to the evolution of their practice of partnering. There are common practices but no one
model or approach is being followed by all. Each university discussed in this publication necessarily takes into
account varying external and internal cultures, customs, and experience in developing its approach to contributing
to its regional economy.

Each of the case studies focuses the discussion to varying degree on examining three general areas: (I) mecha-
nisms and facilitators for partnerships; (2) spanning structures and systems; institutional enablers; and (3) bound-
ary-spanning structures and systems. This discussion is further broken into 10 specific areas including:

« Industry research partnerships

«  Technology transfer

« Industrial extension and technical assistance0

«  Entrepreneurial development

» Industry education and training partnerships

«  Career services and placement

«  Formal partnerships with economic development organizations
« Industry/university advisory boards and councils

«  Faculty culture and rewards

«  Leadership/structures, policies, and institutionalization

A concluding chapter provides a summary of these case studies as well as suggestions by the authors regarding the
future of higher education-business partnerships.

Interestingly, most of the 12 American universities spotlighted in this publication come from regions and states
either dominated by traditional heavy manufacturing (with the exceptions of Stanford and the University of
California-San Diego) or from more resource intensive, agriculture dominated areas represented by Georgia Tech,
Virginia Tech, and Utah. But institutions such as Carnegie Mellon, North Carolina State, Ohio State, Penn State,
Purdue, Texas A & M, and Wisconsin are midwestern or southern, predominantly land grant institutions that have
“gotten it” regarding the transition of the American economy to one that is increasingly knowledge-driven. Only
two of these dozen institutions are private — Carnegie Mellon and Stanford. Except for N.C. State, UCSD, and
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Stanford, none of these institutions is located within a regional economy that has completed its transition from
durable commodity manufacturing to a more technology-driven one.

It may well be, as we will further examine, that American universities that excel in contributions to regional eco-
nomic development are stimulated by adverse state or regional economies affecting their state financial support
and revenue, although the Stanford example argues to the contrary. And perhaps while stagnating or transitional
economies contribute to increased support and/or demand for institutions to respond, my experience in one of the
states with one of the selected universities found that firms outside of that state were more positive about its part-
nering than firms within that state.

THE EVOLUTION OF STATE AND LocAL EcONOMIC DEVELOPMENT
PRACTICE

State and local economic development practice for much of the post-World War 11 era focused on manufacturing
and the needs and interests of the American manufacturer. Consequently, the “tool kit” of state and local economic
development emphasized “bricks and mortar” assistance, ranging from local and state grants for site improve-
ments, financing of buildings and equipment to reduction of personal property, inventory and other business taxes,
and other costs of doing business. Financing programs revolved around debt or loan support backed by the collat-
eral of buildings and equipment.

Notably absent from this list of state and local economic development tools were any of what are now recognized as
elements of the knowledge economy: workforce and education programs, technical assistance and advice from fac-
ulty and university labs, or sponsored research. The prevailing culture of economic development practice was rein-
forced by a manufacturing culture of secrecy, fierce domestic competition, and long lag times in introducing
changes in manufacturing practice or product development and differentiation. If groups of manufacturers did get
together, they focused almost exclusively on “stopping” the public sector from doing something perceived as
adverse; rarely did these groups organize to ask the public sector or higher education institutions for anything in
the way of a positive, systemic solution.

Higher education at most was a tax burden to these manufacturers; certainly college graduates might make up a
small part of their managerial and technical workforce, but these were “commaodities” in oversupply. As to research,
either that was left to larger firms with immense internal research and development operations or ignored com-
pletely.

The emergence of the digital revolution beginning in the ‘80s and then the biotech revolution of the ‘90s are funda-
mentally changing the dynamics of regional economies. Only slowly are economic development practitioners
adapting to these changes or are higher education leaders leading the response.

Firms do not stay in place so long, nor do products, or careers for that matter. Change is a constant of firms, prod-
ucts and careers, and regions going through a transitioning may be even more aware of this as they try to rebuild
their economies. The need for knowledge workers with skills to develop and produce value-added products dra-
matically changes labor and talent requirements. \Workers can no longer be considered commaodities that are easy
to find and replace. Business capital involves fewer loan and debt instruments, and more equity, including seed and
venture capital sources. Collaboration across and within sectors — private, public, higher education, nonprofit —
requires more networking and relationship building. Hiding in a cocoon making the same thing the same way for a
decade or more is more a recipe for bankruptcy than growth. And with these changing dynamics the role of higher
education becomes much more critical for the growth and survival of all industries, not just technology-driven
enterprises.

10




INNOVATION U.: NEW UNIVERSITY ROLES IN A KNOWLEDGE ECONOMY

HIGHER EDUCATION IN THE 21sT CENTURY

The success of the American university in the post-World War [1 era in part has been the result of the emergence of
the federal government as a major investor in the higher education research enterprise. Led by funds from the
National Institutes of Health and National Science Foundation for basic research, supplemented by more mission-
oriented financial support from other federal agencies, particularly the Department of Defense and Department of
Energy, the American research university has become the world’s leader in basic research. The legacy of this
research support and investment is that we have a nationwide university innovation system, albeit haphazardly con-
nected to where industry is located. Universities recruit and build strengths in various disciplines and fields based
on existing strengths and interests of faculty, rarely with the involvement and participation of a state or regional set
of industries. In some cases this can result in the emergence of whole new sets of industries, which has happened
in regard to new technologies such as biosciences and information technologies. But in other fields whether it is
energy, materials, or advanced manufacturing, there has been a disconnect between university strengths and
regional industry strengths.

States in particular over the past two decades have attempted to address this disconnect by supporting and funding
research and development, technology applications, and other programs that help create new emerging industries
or build stronger relationships between existing industries and the region's higher education anchors. The experi-
ence has been mixed, in part because the federal research support engine and infrastructure dwarfs that of states
and regions. For example, as public land grant institutions see a continued decline in their state financial support
that has been ongoing for many years, a focus on regions may not bring much in the way of state government lever-
age. Nonetheless, while innovation is global, research converted to technology must be reduced to practice, pro-
duced and made in some locality. The future of regions is much more “man made.” That is, it can be influenced by
what a region’s leadership does to address the key elements involved in creating a critical mass, like active higher
education leadership engaged in regional economic development. This book shows what a dozen American univer-
sities are doing to help address their regions’ futures.

The future American economy is going to need and rely on higher education even more than in the past, and not
just for it role in educating the future workforce. All fields and careers will require at least some post-secondary
education for entry. Higher education will need to play an ongoing lifelong education and learning role for much of
the workforce. A key discriminating factor for future regional economies is likely to be the talent pool. Those that
offer quality workers with the right generic skills and career experiences can differentiate themselves. No longer a
commodity item, talent is something all regions can address, but it will require collaboration of their higher educa-
tion institutions including community colleges as well as four-year colleges and research universities.

Globalization of the economy means that the only way that American firms can compete with lower paying
economies worldwide is with technology and talent, both of which require active collaboration with higher educa-
tion institutions, whether it be in education and training, research and applications, or other innovation roles,
including new firms and new products. “Benign neglect” does not address and solve such issues; rather strong
alliances of groups of firms and education institutions and their leadership are required.

While higher education is most organized and can provide most impact by its technology and talent roles, it can
indirectly at least affect the issues of capital and entrepreneurship, which go hand in hand. University endowments
can help invest in seed funds attuned to helping regional economies. Higher education board trustees can play
leadership roles in not only addressing regional capital gaps but also helping find and provide solutions. And facul-
ty and students can think about spinning their research into new firms and new products that remain in the region,
provided they are not forced to move to where capital markets are dominant. While the U.S. is making improve-
ments in capital distribution — venture capital going to Silicon Valley has decreased from its former dominating

11
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share — the fact remains that capital markets are disproportionately geographically concentrated.

The variety of partnerships and approaches taken by the dozen American universities featured in this publication
show there is lots of room for experimentation and there is no lock on approaches to relationship building. Indeed,
these case studies provide solid grounds for optimism as to an expanded higher education role in helping build
regional economies in the future.

Walter H. Plosila, Ph.D.
Vice President, Battelle Memorial Institute
Cleveland, Ohio
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AN INTRODUCTION

BACKGROUND

This book of case studies focuses on understanding
how universities can play a larger and more effective
role in bettering regional economies. The descriptive
cases involve 12 undeniably excellent institutions,
but ones that are additionally redefining themselves
in terms of what constitutes the model research
institution.

Innovation U. bloomed from a larger effort. It is the
last project in a seven-year program of public policy
analysis that was undertaken by a group of senior
researchers associated with the Southern
Technology Council (STC). That program addressed
the growing involvement of research universities in
industry partnerships, particularly those concerned
with the commercialization of research findings and
faculty inventions. The resultant series of projects
and reports incorporated a benchmarking approach
to understanding these phenomena and the format
proved attractive to practitioners and policy makers
alike. The approach included: (1) periodic perform-
ance benchmarking of more than 50 universities on
indices of patenting, licensing, and commercializa-
tion; and (2) parallel best practices studies of smaller
groups of institutions that were exemplary, or “best-
in-class” in some performance domain (e.g., launch-
ing start-up companies based on university technol-
ogy). The methodologies! and results2 of each com-

The 12 Universities
Carnegie-Mellon University ~ Purdue University

Georgia Institute of Stanford University ponent of that program of research have been sum-
Technology Texas A & M University marized elsewhere and will not be reviewed here.
North Carolina State University of California - Suffice to say, however, most institutions tended to

University San Diego be effective and innovative in just a few areas of
Ohio State University University of Utah external partnering, and run of the mill in other
Pennsylvania State University of Wisconsin

domains. The exceptions to this generalization were

University what led to the study reported here.

Virginia Tech

13
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AN EVOLVING UNDERSTANDING

After conducting several of our more targeted performance and practice benchmarking studies, one unexpected
finding became obvious: a small group of institutions = : .

were notably effective and innovative across perform- The objectives of this book are:
ance or practice domains. \We kept seeing the same uni-
versities among those that were best in class and engag-
ing in novel practices or policies. We seemed to be
observing the emergence of a new, 21st century model
of the research university: one that aggressively part-
ners with technology-based industry and regional eco-
nomic development interests, exhibits and encourages
entrepreneurial behavior, and champions these new
directions in its public pronouncements and internal
values.

« To describe how a small group of research
universities are using their technological strenghts
to engage industry and other external partners

« To point out ways that external partnering can
enhance regional, state-focused economic
development

At the same time, others were reporting complementary analyses of the “engaged university;” the “triple helix”4 of
industry-university-government interactions, or of the university as an engine of regional economic development.
It would be fair to say that during the late 1990s the U.S. research university began to be anointed — legitimately or
not — as the poster child of the knowledge economy. As one analyst of regional technology growth stated it:

Research centers and institutions are indisputably the most important factor in incubating high-tech indus-
tries. A side effect of the technical capability and scientific research activities is the training and education of
the skilled labor that will be critical to the expansion and reinforcement of regional high-tech industries.5

Admittedly, there is some dispute in the literature about the extent of and ways in which universities can contribute
to economic development.” For instance, some have argued that the most important way that universities con-
tribute to regional economies is by producing highly skilled graduates,® rather than by commercializing their tech-
nology or working directly with industry. On the other hand, there is growing consensus that universities can play
a significant and proactive role in regional economic development in a variety of other ways including strengthen-
ing an area’s intellectual infrastructure and producing spillovers of knowledge.®

Although high-technology regional economies are almost always anchored by great research universities, not all
great research universities are surrounded by a booming regional technology economy. Nor do those universities’
graduates automatically stay in their universities’ communities to help build technology enterprises. In fact,a
growing literaturel0 on interstate “brain drain” demonstrates that in the absence of the rudiments of a technology-
based regional economy, the best and brightest most likely will leave.L We are convinced that aggressive, mission-
driven research universities can counteract that trend and contribute to the building of regional knowledge
economies.

A SURVEY OF STAKEHOLDERS

A second impetus behind the project reported here came from the “stakeholders” themselves. To focus the program
of university-industry benchmarking studies mentioned above, in 1998 our team conducted a survey of more than
250 regional leaders from a variety of sectors and points of view for guidance on where to focus our next round of
performance and practice benchmarking studies.

14
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The survey sample included individuals drawn from various constituencies of the research university. These
included university officials (chief executive officers, chief academic officers, chief research officers, research
administrators), economic development officials (both state and regional), government leaders (e.g., legislators,
executive level staff) and business leaders, particularly those from high-growth, technology-based companies. The
survey allowed respondents to indicate their relative preferences (using rating scales) among a menu of technology-
focused performance and practice benchmarking research topics. After extensive follow-up, stakeholders in 28
states returned 126 questionnaires.

Respondents expressed strongest interest in a cluster of closely related “best practice” study topics that included: (1)
the practices academic institutions use for attracting and organizing industry-sponsored research projects; (2)
practices of universities interfacing with state and regional economic development activities; (3) practices for oper-
ating university-affiliated business incubators; and (4) practices concerning university involvement in early stage
capitalization of spin-off companies. These topics defined a large portion of the intersection between general uni-
versity-industry partnering and university involvement in local economic development. Respondents wanted to
know if and how universities could play a role in enhancing their regional economic and technological environ-
ment.

The team decided that a national, institutional-level qualitative study could capture useful information on all of
these issues and held the most promise for making a major contribution to the literature. This was particularly so
given the accelerating interest in the policy community (and in the popular press) about technology-based eco-
nomic development and what universities “ought” to be doing about it.

WHY IS THIS ToPIC IMPORTANT?
There is abundant evidence that the world economy continues to go through dramatic changes in its basic charac-
teristics, which are, in effect, changing the bases for wealth creation. These include:

«  Anincreasing reliance on products and service with a high degree of knowledge content, often derived
from relatively recent advances in science and technology;

«  Aneconomy that is global in nature, fueled by changes in trade agreements, transportation systems, and
telecommunications;

« Anincreasing importance of entrepreneurial enterprises, and associated approaches to venture capitaliza-
tion, as opposed to the traditional dominance of large firms;

« Acritical reliance on the highly educated and highly skilled, with firms and regions scrambling to retain
and attract the best and brightest.

It would seem a priori that universities might be uniquely positioned to make significant contributions to this new
economic order. After all, colleges and universities do produce the lion's share of highly skilled workers at an entry
level, as well as being a major source of cutting edge science and technology. They have also been early users of
and advocates for new technology, such as the Internet and other telecommunications innovations.

In fact, as we will show, a significant body of literature documents the importance of university activities to the
innovation process generally and, in turn, to technology-based industrial performance. What is less clear and more
controversial is whether the university’s role in economic development can be targeted geographically such that
benefits will be realized primarily in its home state. While we agree with skeptics who argue this is not easily
accomplished and that some universities and states appear to be looking for a quick fix, we believe that there is

15
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enough evidence to demonstrate that universities that are committed and thoughtful can impact their state or local
economic environment in a number of ways. That stated, the project team took on the challenge of designing a
study that would describe and prescribe how a university might become optimally positioned to have such an
impact.

The objectives of the study are threefold:

»  Todescribe and define, in broad categories, what constitutes university partnering or engagement in
terms of technology-based economic development

«  Toobjectively identify a small group of universities that are considered exemplary in those categories of
partnering

»  Todescribe what those universities are doing differently from their peers in terms of specific practices,
policies, and programs

A CONCEPTUAL FRAMEWORK

Before launching the study proper the research team had to create a conceptual schema that might frame the analy-
sis. In effect, how can one more precisely subdivide the somewhat unwieldy notion of university-industry “partner-
ing” into more manageable, and operational chunks? The partnering metaphor has wide currency in the research
literature but it has been used to describe so many institutional behaviors that it is not very helpful.

After much discussion and reappraisal of the literature, the team identified 10 “domains” of institutional behavior
that encompassed the range of specific external interactions that universities might have with industry and eco-
nomic development interests, as well as underlying organizational characteristics and functions that enable those
interactions. We assumed, for purposes of this study, that if an institution were doing anything in terms of partner-
ing, it would be found in one of these categories.

These interactions, characteristics, and functions, in turn, were grouped into three broad groups of more specific
domains: (1) mechanisms and facilitators of partnerships and economic development; (2) institutional
enablers, which primarily pertain to organizational culture and rewards; and (3) boundary-spanning structures
and systems. We do not make the claim that this grouping is the conceptual end-all; nonetheless for the purposes
of this study it proved to be a useful organizing scheme. Most importantly, it seemed to make sense to informants
in our sample of case study institutions.

Mechanisms and Facilitators of Partnerships

Many universities have functions, people, or units that are involved in partnership activities that allegedly have an
impact on economic development. Allegedly is the key operative word here; in reality, universities seem to differ
markedly in the extent to which a program or activity focused on the external world is adequately staffed, support-
ed, and important. While the following list of programs or activities is probably not exhaustive, it does reflect con-
ventional wisdom about the partnering mechanisms that ought to be in place, as well as providing a useful point of
departure for our data collection.

Industry research partnerships. A significant, growing portfolio of social science research documents the
impact of university research on industrial innovation and performance. For instance, Mansfield’s work2 estimated
that 10% of new industrial processes are attributable to recent academic research, resulting in a social rate of return
of 28%. More recent studies confirm the relationship between academic research and industrial performance.13
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Interestingly, in a later study4 Mansfield concluded that traditional predictors such as quality of the faculty or size
of research and development budget explained only a small amount of the variance in which universities were cited
by industry. However, we do know that proximity to a university!® and direct involvement in partnership-based
linkages with industry-university centers26 can contribute to these benefits.

As we launched this project we expected to find that a variety of factors would affect the amount of research inter-
action between universities and industry and the benefits that local firms receive. Universities that are aggressively
partnering with industry will or should have a robust portfolio of industry-sponsored research, and will have “cus-
tomer-friendly” structures, policies, and procedures to enable this activity. The latter might include an industry
liaison office and flexible contracting procedures. If outreach has a regional economic development intention, the
university will make special efforts to involve state-based companies in these research partnerships. We were very
interested in how this function worked in our study sample of universities.

Technology transfer. The amount of research performed by U.S. universities, $27.5 billion in FY 1999, provides a
tremendous opportunity for technology transfer.1” There is a direct relationship between the volume of research
performed and the flow of invention, although the strength of that relationship varies widely across institutions.
Nonetheless, universities have become increasingly active in managing their intellectual property portfolios, partic-
ularly since the passage of the Bayh-Dole legislation in 1980.18 They are also achieving corresponding outcomes in
terms of patenting, licensing, and royalties. These activities have tremendous economic value. For instance, one
study estimated that $33 billion of U.S. economic activity and 280,000 jobs are attributable to academic licensing of
technology.1® However, the technology-transfer function in a university with sensitivity to regional economic
development will also commercialize (when appropriate) faculty inventions via licenses with state-based compa-
nies or through local start-ups. The result is parallel involvement in entrepreneurial development and economic
development.

Industrial extension and technical assistance. Universities may also be involved with industry by providing
problem-solving technical assistance for state-based companies. In most cases, these types of assistance relation-
ships do not involve research or new knowledge, but rather tap into the established expertise of faculty members,
graduate students, consultants, and extension staff. There is logical, theoretical, and empirical support for the value
of these kinds of partnerships. First, the target for most of these services, small and medium-sized manufacturing
operations, are an important but traditionally neglected component of a state’s economy. It is also widely recognized
that a great deal of industrial innovation and performance growth occurs without an obvious research trigger but
instead depends upon optimal or novel use of existing knowledge.20 Finally, there is a growing body of empirical
research that supports the impact that such services can have on economic outcomes.2!

These services will typically be on a partial cost-recovery basis and may be incorporated into national efforts such
as the National Institute of Standards and Technology Manufacturing Extension Program. University faculty mem-
bers are involved on a project basis, and the programs tend to be incorporated into a college of engineering or busi-
ness administration. Some programs may address issues of technological infrastructure, such as telecommunica-
tions capacities. Several of the institutions in the study sample are land grant universities and thus historically
involved in extension activities in agriculture. We decided not to discuss these agriculture-related activities in the
case studies unless there was some clear involvement in technology-based industry that was consistent with some
of the other activity domains. In other words, if the extension mandate was extended to technology-based econom-
ic development, the cases tried to reflect this direction.

Entrepreneurial development. Ever since the pioneering and somewhat controversial work of David Birch?2 on
the contribution of small, primarily start-up companies to job growth, interest in and attention to promoting entre-
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preneurship has grown among policy makers.23 The promise that successful entrepreneurial efforts will grow
where they first put down roots has fueled considerable interest in local economic development circles.24

We expect that universities that are actively linked to and involved in state and local economic development will
operate or partner with local efforts to foster start-up, technology-based companies. In many cases involvement in
such activities will be explicitly premised on regional economics and the perceived attractiveness of creating con-
tiguous high-technology industry. The hoped-for benefits include jobs for graduates and perhaps for geographical-
ly marooned spouses, the promise of local research partners, and the lifestyle amenities that allegedly go along with
being located in a hotbed of technology industry. Activities may include business incubation services and facilities,
locally based seed funds, involvement in Small Business Innovation Research (SBIR) grants, entrepreneurial cours-
es and majors, and various entrepreneurial events (e.g., venture forums, conferences).

Industry education/training partnerships. The importance of human capital — talented and highly skilled
people — to the knowledge economy is an all but unchallenged premise of the technology-based economic devel-
opment literature.25 Predictions of labor shortages for many science and technology fields in the coming years2
and concerns about “brain drain”27 have focused new attention on the university’s traditional educational mission
and how it can help meet state industry’s labor needs.28

e also assumed that universities actively partnering with firms in science and technology areas would also be

partnering in education and training activities. This is likely to encompass a variety of non-degree educational

programs that are responsive to the human resource needs of companies, particularly ones that are state-based.

These may include graduate certificate programs in technical or management areas, executive development pro-
grams, weekend MBA programs, and corporate-focused distance education.

Career services and placement. While nontraditional educational programs will certainly be part of a universi-
ty’'s efforts to meet industry’s training needs, all universities also have career services functions to enable their
graduates to move from the world of classes to the world of work. However, universities with an orientation toward
having a state or regional impact may supplement basic services with some novel approaches. There may be spe-
cial outreach efforts to local companies, as well as feedback to academic units about post-placement needs and
opportunities. If a state is mounting special efforts to develop a particular technology industry sector (e.g.,
biotech), placement services may get involved, for example, by trying to better understand the hiring needs of such
employers.

Institutional Enablers — Culture and Rewards

One of our assumptions going into the project was that universities would not be active or effective in various
aspects of partnering unless relevant behaviors of faculty, students, and administrators are supported by the values,
norms, and reward systems of the institution. For most universities, this will require a deviation from or redefini-
tion of academic tradition.

Anyone who has spent time on a university campus, either as a participant or an observer, will be struck by the
almost tribal nature of how certain behaviors or activities are esteemed and others scorned. In order for campus
units and individuals to be “engaged,’ or be effective in “outreach,” there needs to be an alignment between relevant
norms, values, beliefs, and behaviors. That alignment is what defines an organizational culture. In order to be
accepted or encouraged, partnering activities will need to be seen as important, worthy, and central to what the
university is all about. In our own personal interactions with universities — as faculty members, staff employees,
consultants, and leaders of economic development and policy organizations — we observe huge disparities across
institutions along these dimensions. While the authors’ antennae may be unduly sensitive, we all have observed the
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subtle markers of organizational culture in the academic world.

For example, universities that are actively involved in state and local economic development and industry partner-
ing will tend to adopt language in mission, vision, and goal statements that reflects that emphasis. They also tend
to incorporate different versions of those statements in reports, publications, press releases, and speeches directed
at the external world. In effect, the public language and metaphors that are expressed will have a quite different
sound than at other institutions.

Such statements are typically issued at the institutional level, but may be also be found in somewhat different forms
at the college or unit level. They also tend to be aggressively disseminated to various leadership and lay audiences.
It is a very instructive exercise to snoop around the Internet Web sites of universities — from the perspective of a
technology business executive seeking help or a citizen trying to figure out how “their” university makes a differ-
ence in their community — and see how apparent that community linkage might be. Similarly, it is useful to take
up reading presidents’ speeches, and deans’ statements of college mission or goals, looking for stirring phrases
about making a difference in firms’ chances and creating economic opportunity in a region. When the same phras-
es are repeated over settings and years this says something about the values, beliefs, and goals that make up the
institutional culture.

We have observed that universities with active external links are also likely to have an informal and formal system
of rewards that encourages faculty to be involved in these activities. These might include positive weighting of such
involvement in tenure and promotion decisions, giving attention in campus and community media, providing sym-
bolic acknowledgement via events and awards, and more subtle and informal approval by peers and colleagues. For
example, we have run across senior university administrators who have actually started technology companies,
which sends a powerful message about cultural approval (or at least tolerance).
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There is an irony about looking at rewards and cultural value statements such as mission pronouncements. That is,
while many scholarly observers of academic life consider these factors as critical determinants of institutional and
individual behaviors, it is often hard to get faculty members to acknowledge their importance. Everyone looks at
themselves as free agents. However, the importance of organizational culture can be realized by noting how few
faculty members there are who actually deviate from the traditional role model of scholarship, teaching, and a
modest amount of service.

Boundary Spanning Structures and Systems

The basic organizational structures and governance functions tend to look alike at most universities. As the general
literature on interorganizational relations suggests,29 universities taking on a larger role of external partnering like-
ly will have additional structures and systems to manage this interface. We were especially attentive in our case
studies to the following:

Formal partnerships with economic development organizations. Universities that are actively linked to state
and local economic development will often participate in strategy formulation, governance, and program develop-
ment activities of state and local economic development organizations. These may include local or state chambers
of commerce, state departments of commerce or their equivalent, or local industrial development organizations.
Participation occurs at all levels of the institution, from senior leadership to interested faculty and staff. In some
cases universities may function as a de facto instrument of state or regional economic development policy. This
may extend to university involvement in organized attempts to lure companies from other states or countries.

Industry/university advisory boards and councils. Universities that are significantly linked to the business
community will frequently create industry advisory boards and councils. These may exist at the unit and/or insti-
tution level and will engage in a variety of activities designed to promote mutual learning between the university
and the private sector (e.g., visioning future technology trends, providing feedback on existing academic pro-
grams). Some of these take on the flavor of advisory boards on partnering generally, with quite novel reporting
relationships.

RESEARCH APPROACH

The Inovation U. project is based on a benchmarking approach to data collection with three basic tasks: (1) to
develop a performance metric, or proxy thereof, to assess the degree of external partnering of a national population
of universities; (2) to identify a few “best in class” institutions; and (3) to describe what those institutions were
doing that might differentiate them from their peers.

Benchmarking Performance and Identifying Exemplars

In a project of this sort it is inherently difficult to identify or develop quantitative, objective metrics that might indi-
cate the extent and success of a university’s efforts invested in these activities. Instead, the team used a reputation
analysis instead. We contacted 55 nationally recognized experts in economic development, regional economics, and
the organization of innovation and asked them to be members of a panel of judges. The prospective panel members
came from across the country and provided a range of perspectives. They were consultants, researchers on indus-
try-university partnering, university leaders, public policy makers, and individuals from the technology-based pri-
vate sector. Forty individuals agreed to serve as panel members and all were assured anonymity.

Each panel member was asked to pick from a list of 164 universities30 those institutions that they felt were “actively
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and successfully participating in, or linked to, state and local economic development.” To conceptually ground the
task, each panel member referred to a two-page handout that briefly described 10 “domains” of university activity
(e.g., technology transfer, entrepreneurial development, training partnerships with industry) similar to the domains
described earlier in this chapter. We asked judges to familiarize themselves with the 10 domain descriptions and
then to nominate those universities that they felt were doing an excellent job in these areas. These were “global”
nominations as opposed to ratings of each domain for each university on the list. Piloting of the process indicated
that few judges had domain-specific knowledge about more than a small group of universities. However, they did
feel comfortable making global, reputation-based picks. Eventually 40 completed surveys were returned.

The number of nominations that each of the 164 universities received across the 40 judges was simply aggregated;
any single university could theoretically receive up to 40 “votes” These totals were then put in rank order.3!
Sixteen institutions, or about the top 10% of vote getters, became potential “best practitioners.” There was a clear
break in the vote totals at this level.

Because of limited resources we choose to limit our case studies to 12 institutions. We dropped four universities
that made our initial cut for a number of reasons including; a lack of cooperation by institutional representatives,
an absence of objective data confirming their involvement with partnering activities, and/or the existence of an
extensive literature that already documented that institution’s activities.

There was an unknown number of “false negatives,” institutions that are clearly involved in external partnering but
that the judges didn't pick. The research team knew of a number of smaller or geographically isolated universities
that were quite active and successful in these endeavors. The team elected to stay with its research process and the
candidate cases that it uncovered, at least for this round of data collection. However, a very useful follow-on study
could focus on smaller or rural institutions that are nonetheless involved in partnering.

Case Studies

The next phase of data collection involved case studies of the exemplary institutions. For each of the 12 institu-
tions, the team developed a chapter-length description of policies, practices, and programs related to the 10 activity
domains. The gathering and development of case materials generally followed the same path. The process was
akin to mutual discovery with our university-based informants, rather than a rigid process of question and answer.

This typically started with a letter contact to the CEO of the university, copied to the chief research officer, the
provost or chief academic officer, and the technology transfer manager. The purpose of the initial letter was to
describe the goals of the study, explain how their institution had been nominated as an exemplary case, and enlist
their support in developing case materials. This was followed by a phone call to the CEO office, which usually
ended up leading to a series of conversations with senior support staff. Eventually, some individual (often the chief
research officer) was designated as the principal point of contact for our project.

In subsequent phone and e-mail communication with the point person, a member of the project team again
described the nature of the research. During this interaction, he or she also asked the institution to identify
“domain champions” (our term) in each of the ten areas of partnership activity. This individual was to be a liaison
with the project team for information about that area of activity (e.g., technology transfer). \We contacted each
domain champion by phone and e-mail, again to describe the purposes of the study. As a starting point, each was
encouraged to provide the team with any existing documents, reports, press releases, or studies that would shed
light on how a particular partnership activity was conducted at their institution. During this phase, team members
also searched institutional Web sites for additional background materials. Each domain champion also received
via e-mail a standard set of questions and was encouraged to respond. These covered issues such as the history of
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a particular activity, its integration with the mainstream teaching and research functions, novel features, and cur-
rent status. In several of the cases, domain champions sent voluminous hard copy material to the team. Team
members frequently followed up with phone interviews, or exchanges of e-mail, to clarify and augment the written
or Web-based materials.

One tactic that elicited particularly useful responses was providing informants with examples of a case or cases that
had already been completed from another university. Often this stimulated them to share hard-to-obtain docu-
ments, historical records, and the like. This occurred in two ways. During the initial development of each case the
team provided respondents (except for the very first case) with a small number of sample cases. In addition, when
the full array of cases had been developed and compiled into an early draft of this volume, we sent the entire set to
original informants, who were given one more chance to correct and provide additional case material. In about half
of the cases, we added on-site interviews as well.

On the basis of these data-gathering efforts, the team member assigned to a particular university would typically
develop a draft case chapter. In all cases, this early draft included a number of queries and requests for clarifica-
tion. The drafts (including queries) were bounced back to our university informants at least once, and more often
several times. Interspersed with data collection via the Internet were numerous phone conferences and voicemail
requests for information. Each of the draft cases took anywhere from three to eight months to complete. It was not
a pretty process.

The final drafts became the 12 case study chapters in this book. Each provides some general background and his-
tory about the institution and describes novel and noteworthy practices, policies, and programs that characterize
its external partnering activities. The material on each university also includes national benchmarking statistics
about research scope, extent of industry support of research, and technology transfer performance. A closing
chapter provides some concluding comments and suggests next steps for various stakeholder groups.

We have ordered the case chapters in what seemed to us to represent a logical unfolding. First is Georgia Tech,
which, by the votes received from our panel of judges, can be considered as the most advanced in the activities
studied here. Next, in alphabetical order, we will present the case descriptions of the land grant institutions in the
study sample: North Carolina State University, Ohio State University, Pennsylvania State University, Purdue
University, Texas A&M University, the University of Wisconsin, and Virginia Polytechnic Institute and State
University (Virginia Tech). These are followed by two public universities that are not land grant universities: the
University of California at San Diego and the University of Utah. The sample of cases is rounded out by two great
private institutions: Carnegie-Mellon University and Stanford University.

WHO SHOULD READ THIS BOOK?

\We believe that the examples described and stories told in this volume have great relevance to public policies, pro-
grams, and practices. Moreover, we feel that there are a number of stakeholder groups with an interest in the
future of U.S. research universities that could benefit from what our research team has learned. They include:

Federal Research Funding Agencies. Despite the growth of industry sponsorship of academic research, the vast
majority of support comes from a small number of federal agencies. In particular, these include the National
Institutes of Health, the National Science Foundation, the Department of Defense, the Department of Energy, and
the Department of Agriculture. In recent years, a number of programs in these agencies have been concerned with
or focused on issues of university-industry partnering and the potential for commercial spin-offs from fundamen-
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tal research. It would be fair to say that interest in state or regional economic development is a minor theme across
these same agencies. Nonetheless, we feel that our -
: 9
findings should be of considerable interest to agency Wh?j ShIOUId Riad T dh_ls BOOk_'
officials. Despite recent downturns, the current and - Fe _era _Researg Fﬁ.n ) S
future economic fortunes of the country are largely : Un!vers!ty (I:Jea ership g
tied to new knowledge and global markets. All of the : Unlversgy oyernllng s 1S | d
institutions studied are major and successful players » Statean _Reglona Economic Development Leaders
in this arena « State Legislators
' « Leaders of Technology-Based Industry
« Private Foundations
« University Faculty

University leadership. In every case chapter we
described instances of university leaders — CEOs, chief
research officers, deans — taking strong positions in
support of new roles for their university. To a significant degree they are the harbingers of cultural change within
the research university. They are ones who must work with their faculty members to define new missions, think
through new definitions of scholarship, and look closely at their formal and informal reward structures. \We are con-
fident that within the cases described in this volume, university leaders with an itch to change their own institution
will find useful examples and the names of peers to call.

State legislators. Not all states are participating at the same level in the knowledge economy, however state legis-
lators are increasingly interested in and informed about the issues addressed in this book. Many want to see their
institutions do significantly better in external partnering and involvement in economic development.

University governing boards. In some states or institutions, university boards of trustees or their equivalent
increasingly are restive about their institution’s involvement in creating state-based economic opportunity.
Relatively few members of governing boards have backgrounds as practicing academics, and as a result the mecha-
nisms of institutional change often are not perfectly clear to them. We trust that this volume will provide those
individuals with useful practice examples as well as a means of opening a dialogue with their counterparts at the
institutions described here.

Leaders of technology-based industry. Business prospects of companies, large and small, are increasingly tied to
the research university. These companies are the partners referred to again and again in ensuing chapters. For
them, this book should be considered as a companion to the recent study of corporate roles in university partnering
by the Business-Higher Education Forum.32

State and regional economic development leaders. Every state involved in a technology-based economic devel-
opment strategy has tried to figure out how to leverage the assets of state-based research universities. Too often,
the results are not particularly effective. Many of the institutions described in this volume have developed mutually
beneficial working relationships with those agencies in their respective states.

Private foundations. A small number of the major private foundations have a longstanding interest in the
American research university. Although their giving agendas are different, all have an interest in maintaining and
enhancing the excellence of higher education. We trust that some of the lessons and experiences captured in this
book will attract the attention of those interested in gently nudging universities into new roles and responsibilities
vis-a-vis the larger society.
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Faculty. Last, but obviously not least, are the faculty members of research universities who are obviously the core
element in defining institutional excellence. We are firmly convinced that a new breed of faculty member is emerg-
ing within the American research university. These are individuals who, while still prizing the excitement of funda-
mental science and teaching, are also more entrepreneurial in spirit and more willing to take on real world chal-
lenges. They are more inclined to be engaged with the industrial world and understand the benefit that those rela-
tionships can visit on their scholarship. We hope there will be wide readership of this volume among such individ-
uals and that they in turn will use the information herein as a partial model of what can happen in their own insti-
tution.
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GEORGIA INSTITUTE
OF TECHNOLOGY

The Georgia Institute of Technology (Georgia Tech)
was founded in 1885 and opened its doors in 1888
as the Georgia School of Technology, with 129 stu-
dents originally enrolled. The school was the center-
piece of the state’s plan for industrial resurgence
after the Civil War, and was launched with a $65,000
appropriation from the state legislature. By the
1930s it had begun to grow from its initial trade
school orientation, expanding in a number of sub-
stantive and programmatic directions. A School of
Aeronautics was formed, and the Engineering
Experiment Station (now the Georgia Tech Research
Institute) opened, providing technical assistance to
Georgia industry, a mission that continues to this
day in new organizational forms. Renamed the
Georgia Institute of Technology in 1948, the school
has blossomed into an internationally prominent
research and teaching institution. It currently
enrolls 14,800 undergraduate and graduate students
at the Atlanta campus. The first branch campus is
currently being implemented in Savannah, and has
already enrolled 130 students in the engineering
disciplines. In the FY 1999 National Science
Foundation survey of academic research and devel-
opment,! Georgia Tech reported research expendi-
tures of $263.7 million, which ranks 30th among all
U.S. universities and 18th among public universities.

Georgia Tech has a number of nationally prominent
programs. For example, in national graduate school
ratings announced in 2000 by U.S. News & World
Report, the College of Engineering ranked fourth
overall with seven of the 11 programs in the college
in the top 10 nationally. The National Academy of
Sciences has rated Georgia Tech's graduate program
in industrial engineering first in the country; the
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Gourman Report has ranked the Industrial Design Program in the College of Architecture as tops in the nation.
The school has more than 50 interdisciplinary research centers, many of which are of national standing and scope.

The average SAT scores of Georgia Tech’s entering students are among the highest of any public university in the
country, and among publicly supported institutions the school is second in the percentage of National Merit
Scholars. According to College of Engineering data, between 1991 and 1998, Georgia Tech graduated more engi-
neers than any other university in the country. It also has a commendable record in graduating African-American
and women engineers. According to Black Issues in Higher Education, Georgia Tech ranks third nationally in the
production of bachelor’s degree-level African-American engineers, first at the master’s level, and third at the doc-
toral level. Georgia Tech also awards more engineering degrees to women than any other university in the country.
Approximately 80% of Georgia Tech undergraduates are enrolled in the Colleges of Engineering, Computing, or
Sciences, with more than 60% in engineering alone.

In relation to the objectives of this study, Georgia Tech is perhaps a unique example of external partnering.
Virtually every combination of industry relationship or economic development activity can be found at Georgia
Tech, and in a very real sense the school is an operating partner with Georgia state government in the implementa-
tion and management of a variety of technology-focused initiatives. Perhaps more than any other research univer-
sity in North America, economic development is an integral, critical component of the mission of the Georgia
Institute of Technology, and this has been true from its very inception, along with its commitment to exemplary
academics.

MISSION, VISION, AND GOAL STATEMENTS

During the 1880s, Georgia, and the rest of the South for that matter, was struggling to catch up to the rapid pace of
industrialization elsewhere in the country. The mission to make Georgia more economically competitive continues
to this day. As noted in the Introduction, Georgia Tech garnered more nominations from the panel of experts that
was used to identify exemplary institutions for this project. To illustrate the external focus of the institution, this
quote from the Vision and Mission section of its Strategic Plan (in which “economic development” is mentioned
more than a dozen times) is illustrative:2

Georgia Tech is a leading center for research and technological development that continually seeks opportu-
nities to advance society and the global economic competitiveness of Georgia and the nation.

This mission is further articulated in a recent statement from President Wayne Clough:3

The last century saw Georgia Tech emerge as one of the nation’s technological leaders and as a force in the
development of the new economy in Georgia. This achievement was attained through a well-honed partner-
ship with state government and the Board of Regents and by hard work and a commitment to excellence.
Georgia Tech’s momentum was particularly strong in the last decade and was supported by the positive
growth of the economy in the State of Georgia and Atlanta.

This economic development mission for Georgia Tech has its primary organizational home, not surprisingly, in the
university’s Office of Economic Development and Technology Ventures (EDTV). This group has three major units:
the Advanced Technology Development Center (ATDC), Georgia Tech’s internationally known business incubator
for early stage technology-based companies; the Economic Development Institute (EDI), Georgia Tech’s statewide
business and economic development service organization; and VenturelLab, a new initiative aimed at expanding

2tgchnology commercialization from Georgia Tech research.
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Nearly 40 years in operation,# with 200 employees, EDI directly operates several programs functions as a coordinat-
ing entity for other activities that involve Georgia Tech and the state of Georgia in the area of economic develop-
ment. The leadership of Georgia Tech's economic development efforts has been extraordinarily stable, with Wayne
Hodges functioning as director since the inception of EDI as a separate operating unit approximately 10 years ago.
The senior management team of EDI is deeply experienced, with a number of individuals having both university
and community-based economic development backgrounds.

EDI is organized into three broad units and a number of subsidiary programs (which will be discussed below), but
its core mission is straightforward:

Georgia Tech's Economic Development Institute (EDI) offers an array of services with a common objective: to
promote the growth of business and industry in Georgia.

It should be emphasized that the mission is very much a statewide mandate. While EDI and Georgia Tech are
Atlanta based, there is a regional network of offices that spans 18 communities through which services are deliv-
ered. Inaddition to a very accessible Web Site (http://www.edtv.gatech.edu), EDI also publishes a newsletter
(Georgia Tech Impact), which is distributed to 2,300 individuals on campus and another 4,000 around the state.
The newsletter aggressively promotes EDI's mission,
services, and products. When the newsletter was creat- THE GEORGIA TECH CULTURE,
ed, President Clough urged that it be distributed toall  FromM PRESIDENT TO ACADEMIC
faculty in order to increase campus awareness of the
Georgia Tech economic development mission. Another
newsletter, Industrial Advisor, is focused on manufac-
turing-related issues and is distributed to 8,000 indi-
viduals, typically at the plant-manager level. The
newsletters can be viewed in a section of the EDTV Web site (http://www.edtv.gatech.edu/newsinfo.cfm), which
has been redesigned to make it even friendlier to manufacturers and economic development leaders around the
state.

UNIT, IS PERVASIVELY ORIENTED
TOWARD OUTREACH AND ENGAGE-
MENT WITH THE EXTERNAL WORLD.

However, it would be a mistake to conclude that all Georgia Tech's economic development activities are “contained”
within EDI. The Georgia Tech culture, from president to academic unit, is pervasively oriented toward outreach
and engagement with the external world. This means that the economic development mission is often realized
through a variety of partnerships, which may or may not involve EDI in a formal administrative role.

Championing this mission starts with the president. Wayne Clough has been a frequent, vocal and visible advocate
for Georgia Tech making an economic impact on Georgia and the world. He also plays a direct, personal role in
large technology-oriented initiatives that illustrate the unique position of Georgia Tech vis-a-vis the state. One of
these is the Yamacraw Mission, a $100 million five-year initiative, which is a combined effort by the University
System of Georgia, the Georgia Department of Industry, Trade and Tourism, and the Georgia Research Alliance. Dr.
Clough serves on the steering committee, and several other Georgia Tech researchers and administrators have been
tapped for various planning and leadership roles. Focused on high-bandwidth communications systems, the initia-
tive will build faculty capacity in this area, lure prominent companies to the state, beef up education and training in
the field, create a seed fund to support start-ups in the industry, and launch an Electronic Design Center that will
commercialize advanced research in the field. Dr. Clough also serves on the boards of the Georgia Research
Alliance (see below), one of oldest and largest state technology initiatives in the country, and the Metropolitan
Atlanta Chamber of Commerce. With the latter, he has played a key role in the chamber’s “Industries of the Mind”
campaign, designed to raise awareness and support of knowledge-based industry.
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Mission and operational involvement are also found at the unit level. For example, the new Strategic Plan® for the
College of Engineering calls for the unit to “continue to play and enhance our role in economic development;” which
is to include support and participation in EDTV activities, playing a lead role in the Yamacraw Mission and the
Georgia Research Alliance, and to otherwise “support the location and expansion of technology companies in
Atlanta and in the State.” In addition to being engaged in economic development, the Strategic Plan also suggests
that the college should be a visible champion of its economic development accomplishments: “evaluating, publiciz-
ing, and marketing the economic impact of the College of Engineering over the past ten years.”

The outreach orientation of Georgia Tech is also enhanced by having as an integral part of its structure a $100-plus
million applied research organization, the Georgia Tech Research Institute (GTRI). Most of GTRI’s 1,000 employees
are located on the Georgia Tech campus and elsewhere in the Atlanta area, although there are facilities in Arlington,
Virginia, and Huntsville, Alabama, respectively. The majority of contract work is conducted for federal agencies,
particularly in the defense area, although the fraction of industry-sponsored research is increasing (10% of total
expenditures in FY 2000). Most of GTRI's research staff is at the master’s level, and they hold untenured research
faculty appointments. Nonetheless, they maintain a healthy degree of interaction with Georgia Tech faculty mem-
bers and graduate students, who frequently work on GTRI projects on a part-time basis, which serves to orient the
university culture toward applied problems. In addition, GTRI staff frequently teach classes in the academic
departments, and a large percentage of the university’s co-op students work for GTRI.

A growing fraction of GTRI’s work involves Georgia companies and Georgia government entities. For example,
Georgia Tech manages a state program called the Traditional Industries Program (TIP), which conducts research
and development to improve the competitiveness of three of the state’s historically largest sectors: textiles and car-
pets, pulp and paper; and food processing. Georgia Tech faculty members and staff are performing much of the
work, with some participation by GTRI staff. GTRI houses the research arm for the poultry industry, which has
been heavily focused on applying computerized sensing and material handling technologies to this industry (e.g.,
machine vision, robotics, optical biosensors). GTRI also plays an important technical support role for EDI's out-
reach services to state-based industries, in areas such as environmental health and safety, and materials evaluation
and testing.

INDUSTRY RESEARCH PARTNERSHIPS

Georgia Tech has an enviable record of industry research partnerships. National Science Foundation data® indi-
cate that Georgia Tech’s industry-sponsored research expenditures in FY 1999 were $19.8 million, or 23.8% of total
research expenditures. This significantly exceeded the national average of 6.7%, and Georgia Tech ranked second
among the top 100 universities. In 1992, industry sponsored research was 13.2% of total research expenditures,
indicating a near doubling in less than 10 years. Between 1992 and 1999, while overall research expenditures
increased by 46%, industry-sponsored expenditures increased by 164%. Within some units the percentage of
industry sponsorship is even higher than the university figures (40% of research funds in the Schools of Electrical
and Computer Engineering, and Mechanical Engineering). There are several reasons for the significant scope of
industry research funding. One is the value that Georgia Tech places on industry relationships, a theme that is
prominent in mission language and strategic plans. For example, the College of Engineering Strategic Plan issued
in February 2000 promises that the college will become a model for corporate interaction by:

« assessing and improving our infrastructure that supports interactions with industry, including contract-
ing flexibility, overhead structure, and intellectual property agreements;

«  creating strategic alliances with corporate partners that encompass multi-faceted interactions with our
faculty and students;
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«  coordinating knowledge of industrial interactions to provide optimum service to companies;
» developing mechanisms for bringing together Georgia Tech faculty and local industrial leaders; and
« encouraging and streamlining faculty consulting opportunities.

Second is the generally efficient system of policies and procedures via which research contracts are handled. Early
in 1999, Georgia Tech established the Industry Contracting Office, which serves as a strategic delivery system to
help the Institute reach its goals. It supports faculty by providing industry, commerce, and the professions with
access to Georgia Tech's expertise and resources. The office pays particular attention to providing “one stop shop-
ping,” as well as continuity of service between the company and assigned contracting officers. It also works to
resolve intellectual property issues quickly, such as nondisclosure and materials transfer agreements.

In September 1999 the Office introduced 1-COL, the “Internet Contracting Officers Log,” to facilitate project admin-
istration and assist faculty. This is a fast and easy way to keep informed about the status of proposals submitted
through the Industry Contracting Office. 1-COL sends e-mail to advise investigators when an action has been taken
regarding a proposal or project. Researchers logging into I-COL will see a list of all their proposals being handled
through the Industry Contracting Office and may view the history of any of their own individual proposals.

Third is the accumulated experience and success that Georgia Tech has had in pulling together industry-oriented
centers and institutes. There are a number of centers on campus that significantly involve companies as members,
financial supporters, or substantive contributors. Among the more significant are the Microelectronics Research
Center (MIRC), the Manufacturing Research Center (MaRC), the Georgia Centers for Advanced Telecommunications
Technology (GCATT), the Parker H. Petit Institute for Bioengineering and Bioscience (IBB), the Packaging Research
Center, and the Institute for Sustainable Technology and Development (ISTD).

Another important feature of center and institute operations, and an important characteristic of the Georgia Tech
culture, is the extent to which major research initiatives involve collaboration with other universities in the state.
The importance of collaboration is repeated again and again in various mission and strategy documents.

A major contributing factor to Georgia Tech's excellence in industry research partnerships has been the presence of
the Georgia Research Alliance (GRA). Founded in 1990, the GRA makes strategic investments in order to build
centers of research excellence in Georgia universities, primarily in areas of science that have an obvious linkage to
current or future economic growth. These have been concentrated in three strategic areas — advanced communi-
cations, biotechnology, and environmental technologies — and have generally supported senior faculty hires and
laboratory facilities and equipment. For example, 37 Georgia Research Alliance Eminent Scholar Chairs have been
endowed across the six member universities of the Alliance, with a large number of these involving Georgia Tech.
Since 1990 the GRA has raised $276 million in state funds, making it by far the most significant component of the
state’s technology-based economic development strategy.

A unique example of collaboration with established industry can be found in Yamacraw, Georgia’s statewide high-
technology economic development initiative. Yamacraw is a unique program that aims to make Georgia a world
leader in the design of broadband infrastructure systems, devices, and chips. The initiative combines efforts of pri-
vate enterprise, academia, and state government to leverage Georgia’s existing high-technology base and its global
leadership in broadband technology research. Georgia Tech is a major part of Yamacraw, with the university presi-
dent and faculty members from several schools taking part in its activities. In addition, faculty members from sev-
eral other Georgia universities participate.

31

HD3AL VIDdOodIAD



GEORGIA TECH

INNOVATION U.: NEwW UNIVERSITY ROLES IN A KNOWLEDGE ECONOMY

The Yamacraw Design Center is the focal point for Yamacraw’s broadband communications research efforts, which
encompass three target markets: optical networking, high-speed access devices, and content processing. Within
these markets, the research thrusts are in the areas of embedded software, broadband access hardware, and system
prototyping. Companies that want access to the Yamacraw Design Center’s elite faculty researchers and their gradu-
ate students can commit $1.25 million over a five-year period or, preferably, commit to hiring 100 high-tech
employees in Georgia and pay a membership fee of just $25,000 annually. Design Center members now include
Nortel Networks, Broadcom Corp., CIENA, EchoStar Data Networks, National Semiconductor Corp., Star*Core (a
joint alliance of Lucent Technologies and Motorola), and Wi-LAN.

Another example of Georgia Tech's commitment to be an active partner in the state’s technology base in Atlanta is
the new Technology Square development. The project will house the DuPree College of Management, the Global
Learning Center, the Economic Development Institute, the Georgia Tech Bookstore, the Center for Quality Growth
and Regional Development, a hotel and conference center and other units. The development will be Georgia Tech's
first foray across the 1-75/85 downtown connect that has formed the eastern border of campus since the 1960s and
has heretofore cut Georgia Tech off from the vibrant Midtown business community. The ATDC and Yamacraw
Design Center will be in a nearby mixed-use complex known as Midtown Park.

Georgia Tech's extension into Midtown will make its outreach programs even more accessible to Georgia companies
and create a new entrance to campus. These units are expected to spark additional technology development in the
area, serving as a magnet for innovators and entrepreneurs. The Technology Square/Midtown Park complex will
help define Georgia Tech's role in 21st century Georgia.

TECHNOLOGY TRANSFER

Georgia Tech has one of the more active and successful technology transfer programs in the nation, and one that is
closely attuned to the economic development mission and entrepreneurial culture of the institution. License income
was $2.04 million in FY 1999, a royalty return on investment (royalties divided by total research expenditures) of
0.78%. License income ranks in the 68th percentile, and royalty return on investment ranks in the 53rd percentile
of the 142 academic institutions that participated in the AUTM Licensing Survey: FY 1999.7 In new licenses to
start-ups in fiscal years 1998 and 1999 combined, Georgia Tech reported a total of 18, placing it in the 89th per-
centile in the total AUTM licensing survey sample. In the same period, Georgia Tech reported a total of 10 start-ups
formed, seven of which were in-state. Georgia Tech ranks in the 94th percentile for total start-ups formed and in
the 95th percentile for in-state start-ups formed.

However, the mission thrust, policies, and practices of the office are clearly oriented toward enabling Tech’s would-
be entrepreneurs, as well as attending to more straightforward licensing deals with established companies. This
shift in philosophy has come about in the last decade and is also associated with the entrepreneurial development
programs and funding opportunities of the Advanced Technology Development Center (ATDC) incubator. For
example, since the establishment of the Technology Licensing Office and the Faculty Research Commercialization
Program in 1992, the pace of start-up companies has increased significantly. This is also reflected in increased
awareness and support by Georgia Tech leadership. As described by Dr. Charles Liotta, Vice Provost for Research
and Dean of Graduate Studies: 8

When you license something, you get a certain number of dollars as reward. But when Georgia Tech takes
equity in a start-up company, and that company becomes large and profitable down the road, Georgia Tech
will profit from it, and so will the economy.
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The Georgia Tech Research Corporation (GTRC), which holds title to all intellectual property developed at Georgia
Tech, actively encourages faculty participation in start-up companies. Twenty-one start-up companies have been
granted licenses for GTRC intellectual property in recent years. In a majority of these cases, GTRC normally takes
equity as part consideration for the granting of the license. Many of these start-up companies have become ATDC
member companies.

Among the successes is MicroCoating Technologies, which licensed from GTRC a new process for applying thin
films. Since 1994, beginning with initial funding from Small Business Innovation Research (SBIR) grants,
MicroCoating Technologies has grown in size from two to more than 120 employees. Revenues have, on average,
doubled every year since the company was established. The concern was initially backed by a $4 million investment
by Atlanta-based Noro-Moseley Partners.

Over the years a number of high-tech companies have been formed out of efforts by GTRI researchers. Examples
include Scientific Atlanta, ERDAS, Digital Furnace (now a part of Broadcom), and ChanneLogics. Recognizing the
importance of the commercialization process, GTRI has formed the Commercial Product Realization Office to pur-
Sue opportunities to work with companies on significant product development opportunities. The focus is on help-
ing companies to successfully move products rapidly to market, including preparation for full production. GTRI’s
core competencies in electronics, optoelectronics, communications, and information systems are central to many
high-tech industries in Georgia.

A recently launched initiative within the Office of Economic Development and Technology Ventures (EDTV) is like-
ly to significantly expand the scope of technology transfer for the university, particularly through the start-up route.
VentureLab is to be a “one stop shopping” resource for faculty members interested in commercializing the technolo-
gy emerging from their labs but who may not have a great deal of knowledge or experience in this area. Four serv-
ice components will comprise the core of the new program’s activities. A technology assessment component will
work with faculty early in the process, evaluate the commercial potential of their technology, and determine the
most appropriate commercialization path — either licensing to an existing company or forming a start-up. A sec-
ond component will involve educational outreach to faculty members on principles and practices involved in tech-
nology commercialization: protection of intellectual property; the licensing process; and starting, managing, and
capitalizing a company. As a third component, VentureLab will have a network of VentureLab Fellows, experienced
technology entrepreneurs who can provide advice, mentoring and guidance in launching a technology company. In
effect, VentureLab will be building teams that can accelerate the formation and success of the start-up. Finally, the
program will make available “gap” funding in the form of PreSeed Awards that can support the creation of a tech-
nology prototype or the demonstration of proof-of-concept, making the start-up more attractive to potential
investors.

INDUSTRIAL EXTENSION/TECHNICAL ASSISTANCE

EDI’s services to business and industry are also the home for a huge industrial extension/technical assistance prac-
tice that has been in operation at Georgia Tech for many years. This is operationally and strategically intermingled
with the industry training programs mentioned above but also serves companies in a more hands-on manner via
assessments and technical assistance projects as well. These activities are organized and delivered via a matrix for-
mat in seven substantive domains, although the range of specific staff competencies is much more extensive. The
seven focus areas include:

«  energy management;
« environmental management;
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« information technology;

« leanenterprise;

«  process productivity;

«  marketing and strategic planning; and
« quality and international standards.

An assessment is typically focused on one or more of the seven areas mentioned above. The assessment may ini-
tially involve one or more plant visits by a Georgia Tech EDI staff member (typically less than a day each) and/or
having company personnel fill out a standard survey questionnaire. Depending on which of the seven technical
areas is involved, and the particular needs of the client company, an assessment involve upwards of several person-
days of effort in addition. Within a given technical area, there also may be different types of initial assessments.
For example, within quality and international standards, four types of assessment are offered, and similar menus
are available in the other areas.

A typical product of the assessment is a short diagnostic report, which informs the company what specific areas of
company operation need improvement. This may be accompanied by an on-site or telephone debriefing by the
Georgia Tech staff member to discuss next steps. These next steps might include a technical assistance project.

A technical assistance project is typically a longer, more intensive, and costlier engagement with a client company.
It involves the development and implementation of an action plan, and the effort may encompass several person-
weeks of effort conducted over several months. Paralleling the assessment process, each of the seven technical
areas has also marketed a menu of technical assistance project types, although in actual practice these may blur
together in a given project. Georgia companies receive five days of consultation free of charge. In addition, a variety
of federal agency resources can be applied to assistance project costs. Of the total business and industry services
budget approximately 20% derives from client fees.

Service delivery to a company may not necessarily follow the assessment-to-assistance project path just described.
In many cases, a corporate client may have a very specific problem and can move immediately to a service engage-
ment — for example, when a company problem can be addressed via a few hours of assistance, a referral or an
information search. Seventy professional staff provides the bulk of client services, with 33 located in Atlanta and
37 based in one of the 18 regional offices. In addition, there is extensive case management conducted over the
Internet, in order to match specific staff talents to client needs. In many cases, Georgia Tech faculty with special-
ized expertise will also be brought in on a project. Directors and staff of the 18 regional offices provide the initial
point of contact for EDI services, market the program to companies and other clients, and represent the economic
development mission of Georgia Tech around the state. Given the economic geography of Georgia, or as one
informant described it “Atlanta and everything else,” the regional offices are critical to accomplishing the EDI mis-
sion and concurrently building and maintaining political support for the programs.

During FY 2001, Business and Industry Services provided help to 1,220 customers through various projects and
activities. Follow-up evaluation indicated that 91% of the assisted companies took action on recommendations,
32% reported jobs created or saved, and 44% reported sales increases or cost savings.

Georgia Tech also participates in the national Manufacturing Extension Partnership (MEP), a program of the
National Institute of Standards and Technology in the U.S. Department of Commerce. The Georgia Manufacturing
Extension Alliance (GMEA) helps the state’s manufacturers address their most critical needs in areas such as pro-
duction techniques, technology applications, and business practices. Help comes primarily from direct assistance
by the Georgia in-house MEP staff, but outside expertise is utilized when needed, including from Georgia Tech.
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The Georgia Tech Research Institute (GTRI) engages in focused technical assistance and outreach to Georgia com-
panies through several ongoing programs. Ties with EDI’s Georgia Manufacturing Extension Alliance (GMEA) have
allowed the two organizations to develop an integrated approach. For example, the Waste Reduction and
Environmental Compliance Program (Tech WREC), founded in 1983, provides on-site assistance to companies to
identify problems and solutions in the areas of hazardous waste deficiencies. Similarly, the Occupational Safety and
Health Technical Assistance program, funded since 1978 by the U.S. Department of Labor, conducts company sur-
veys to determine compliance with OSHA standards and regulations. Evaluations typically include assessment of
physical, fire, electrical, and machine hazards, as well as exposures to noise, chemicals, and air contaminants. An
Asbestos Information Center, initially operated by EPA and now by GTRI, samples the internal environment in
schools, office buildings, industrial plants, hospitals, and many other structures suspected of having asbestos-con-
taining materials and recommends ashestos-appropriate actions.

In addition, Georgia Tech hosts the Southeast Trade Adjustment Assistance Center, serving an eight-state region of
Alabama, Florida, Georgia, Kentucky, Mississippi, North Carolina, South Carolina, and Tennessee. Supported by the
U.S. Department of Commerce, the Center helps companies improve their competitiveness and productivity to
address trade inequities. Georgia Tech is also part of three other federal initiatives: (1) the Georgia Tech
Procurement Assistance Center, which helps companies sell to federal and state agencies; (2) the NASA Small
Business Innovation Research Program; and (3) the NASA Small Business Technology Transfer Program. Last
spring, EDI won the Southeast Regional Technology Transfer Center (SERTTC), a NASA technology commercializa-
tion initiative serving nine Southeastern states.

ENTREPRENEURIAL DEVELOPMENT

There is a robust climate for entrepreneurial development at Georgia Tech, which spans mission, education, services
to faculty, and statewide programmatic leadership. Since 1980 the home of much of this activity has been the
Advanced Technology Development Center (ATDC), a technology business incubator that also has statewide pro-
gram responsibilities. ATDC is now one of the major constituent programs of EDTV and its main, 83,000-square-
foot facility is based on the edge of the Georgia Tech campus. Since ATDC opened, it has graduated 81 companies,
which have in turn added more than 4,600 jobs to the Georgia economy. Illustrating how Georgia Tech is an asset
for the state and intent on promoting partnerships, in 1991 ATDC established a second facility in middle Georgia at
Warner Robins, Ga., (largely oriented toward businesses that can serve the Air Logistics Center there), and a third
program in 1996 that is co-located with the Georgia Centers for Advanced Telecommunications Technology
(GCATT). For all three incubator facilities, total space is 125,000 square feet. During calendar year 2000, ATDC
companies attracted $500 million in investment through venture capital, mergers, and acquisition. For calendar
year 2001, the total will be over $300 million.

In addition to the usual office and laboratory facilities, ATDC offers an array of assistance services that have been
among the “best practices™ of the business incubation industry, enabling it to win the National Business
Incubation Association (NBIA) “Incubator of the Year” award in 1996. Notable among these is the Faculty Research
Commercialization Program (FRCP), which provides faculty researchers with small grants ($30,000 to $100,000) to
develop early stage innovations into workable prototypes or to conduct proof-of-concept applied research. While
operated by ATDC at Georgia Tech, the FRCP distributes state funds and the competition is open to faculty from all
of the Georgia Research Alliance research institutions: Clark-Atlanta University, Emory University, Georgia State
University, Georgia Tech, Medical College of Georgia, and the University of Georgia. The focus on commercializa-
tion outcomes increases as the program matures. For 1999, FRCP has married each grant recipient with a business
advisor, either from the private sector or a university business school. The purpose is to accelerate the pace of
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business planning. The ATDC services and programs are yielding an increasing flow of rapidly growing start-up
companies. In a recent Venture Market South conference sponsored by Red Herring, 12 of the 44 firms that were
chosen to make presentations were ATDC member companies.

Another example of collaboration with other universities in new company formation is EmTech Bio. Thisisa
research and development center, jointly formed by Georgia Tech and Emory University, that also includes a part-
nership with the Georgia Research Alliance and ATDC. It will focus efforts on adding value to life science research
with a view to commercialization in the areas of genomics/informatics, drug discovery, and bioengineering.
EmTech resides in a $2 million facility and is well funded from university sources.

Digital Furnace is a company success story that was bolstered by university partnerships. The company has devel-
oped products to improve the efficiency of broadband networks, and was recently sold for $136 million. It has sev-
eral links to GRA activities. One of the founders, Dr. John Limb, was recruited to Georgia Tech as a GRA Eminent
Scholar, and has conducted much of his research in the Georgia Centers for Advanced Telecommunication
Technology (GCATT), a GRA-supported facility. Collaborations with Daniel Howard (a GTRI researcher working in
GCATT) led to the founding of the company. Its early development was facilitated through the Advanced
Technology Development Center (ATDC). The third co-founder, John Lappington, had visited the ATDC incubator
located in the GCATT building, and ATDC staff helped get him together with Limb and Howard. To accelerate prod-
uct development, ATDC leased space for the company in the GCATT incubator, which put them in close proximity
to an extensive talent pool of faculty members, researchers, and graduate students. Within 18 months, Digital
Furnace grew from 3 to 35 employees, and received capital from Alliance Technology Ventures (which also has GRA
roots). Building on the GCATT experience, an incubator will be also be part of Georgia Tech's $58 million
Environmental Sciences & Technology building due for completion in the next year.

An additional ATDC program emphasis is somewhat unusual for what is essentially a business incubator. In coop-
eration with the state of Georgia and local communities, ATDC will host in residence “landing parties” from larger
established companies that are considering locating or expanding their operations into Georgia. ATDC provides
space and programmatic support, as these companies decide on the feasibility of locating in the state. Thus far, 15
companies participating in the Landing Party program have located in Georgia, yielding more than 1,700 new jobs.
For example, Lucent Technologies launched a new product group in the ATDC, which is expected to lead to much
larger investments in the state.

Wide-ranging mission and strategic support among the academic units at Georgia Tech buttress these program-
matic activities. Witness the language of the most recent version of the College of Engineering Strategic Plan.
Therein, as stated in Objective 5, the College is to:

Be a model for fostering entrepreneurship, corporate interaction, and economic development.
Furthermore, among relevant actions for Objective 5, the college will:

Provide an environment that stimulates and foster entrepreneurship in our faculty and students by:

«  Providing means for educating students and faculty to enable the development of entrepreneurial skills.
This will include expanding programs between the College of Management and the engineering schools,
such as those developed by BME, ECE, and ME

« Initiating best practice seminars by faculty and others that have successfully initiated new businesses

«  Actively supporting and streamlining the process for faculty members and students to pursue entrepre-
neurial activities (i.e. develop a “path to entrepreneurship”), and to seek SBIRs and STTRs
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«  Providing funds to students and faculty specifically for prototype developments that show promise for
business opportunities

«  Strengthening our co-op program by program by increasing its flexibility and reach (e.g. schedule, inter-
national option, public service component) and creating strategic alliances with key business partners

Georgia Tech's entrepreneurial culture also brings together academic units in interesting partnership activities. To
illustrate this crosscutting emphasis, one can point to the recent appointment of David Ku, Ph.D., M.D., to the
Lawrence P.Huang Chair of Engineering Entrepreneurship. This endowed professorship is a collaboration between
the DuPree College of Management, the College of Engineering, and the School of Electrical and Computing
Engineering. Dr. Ku is himself a successful entrepreneur, being the founder of two biomedical ventures, one of
which is based on his own research. Other programs involving the DuPree College of Management include under-
graduate and graduate certificate programs in engineering entrepreneurship, and a new initiative, being led by Dr.
Ku and funded by a $1 million Whitaker Foundation grant, that will focus on the commercialization of biomedical
technology. This is part of the increased effort at Georgia Tech to impart entrepreneurial skills and knowledge to
engineering and management students as well as faculty.

Also worthy of note is ATDC's new relationship with The Coca-Cola Company through an initiative known as
Fizzion. The role of Fizzion is to bring new technology into the world’s best-known soft drink company by nurtur-
ing start-up firms that have beverage applications and serving as an interface for other sources of new technology.
Fizzion start-up companies also are member companies in ATDC and enjoy the benefits of the ATDC program.
Fizzion has one company in house, and efforts to connect Coca-Cola to useful Georgia Tech research are expanding.

INDUSTRY EDUCATION AND TRAINING PARTNERSHIPS

Georgia Tech has a long history of providing industry-focused education and training services. Its Continuing
Education provides much of the logistic, marketing, and organizational support for these efforts. The basic build-
ing block of these activities is the “short course” which generally involves one to five days of contact time and is
typically priced from a few hundred dollars up to $2,000. These cover a huge array of topics. For example, the
Continuing Education Web site (http://www.conted.gatech.edu/) features more than 50 subjects in which one or
more short courses may be offered. These programs reach over 18,000 individuals annually, and attendees range
from senior managers to shop floor technical staff. Instructors include many Georgia Tech faculty members as well
as individuals brought in from the private sector on a consulting basis.

In addition to open enroliment for individual courses, there are two general ways in which Georgia Tech packages
these services. One is the certificate program, in which two to four short courses are bundled and successful com-
pletion of the set leads to a professional certificate for the participant, signed by the president of Georgia Tech.
There are currently more than two dozen certificate programs; cost for an attendee ranges between $2,000 and
$4,000. These programs are nonetheless quite popular with technology-based companies all over the country,
which provide financial support for attendance by key staff. In addition to several that are focused on particular
technology domains, others oriented toward organizational issues are offered through the College of Management
(http://www.dupree.gatech.edu/exed.htm).

Other short courses, seminars, and conferences are packaged to attract Georgia companies, particularly smaller
enterprises that might also be served via short-term technical assistance engagements as well. Business and indus-
try Services, within EDI, is the locus for most of this activity. This organization has been operating in one form or
another for nearly 40 years, and accounts for 63% of EDI’s budgeted activities. They provide an integrated program
of services to companies, which combines training, assessments, and technical assistance.
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The training component of Business and Industry Services, offered through Continuing Education, focuses prima-
rily on short programs (the one-day workshop is the norm). These are grouped around the seven technical foci of
the program and are delivered in settings and locations convenient for Georgia industry participation. In a recent
year, Business and Industry Services provided more than 40 training programs, on topics ranging from MRPII/ERP
System Test Drives to 1SO 9000 lead auditor training. Programs are repeated several times a year, typically in differ-
ent sites around the state. While most participants get involved through an open enrollment system, other training
is provided on a contract basis at plant sites and might be closely aligned with a technical assistance project being
implemented in a company. EDI field agents may also make referrals to specific training events. During FY 2001,
more 8,000 participants attended 220 training events, workshops, and meetings through the auspices of Business
and Industry Services. A special feature during 1999 was a series of 72 Y2K seminars, attended by 995 companies
and 2,226 individuals. Approximately 1,500 Y2K diagnostic diskettes were also distributed.

CAREER SERVICES AND PLACEMENT

Georgia Tech provides an extensive set of services and activities to ensure that graduates are appropriately placed in
jobs, and as a part of that general function there is also considerable effort devoted to encouraging graduates to
join Georgia-based companies. Much of the relevant activity occurs early in the experience of a Tech student,
through a rich menu of experiential learning opportunities.

Georgia Tech offers an intensive co-op option, the largest voluntary program in the nation with over 3,400 students
currently enrolled. The program has been in operation since 1912. More than 40% of engineering students partic-
ipate, and about 36% of all undergraduates. It now encompasses virtually all undergraduate degree programs.
Under the co-op plan, students will alternate periods of time between on-campus coursework and off-campus
placements in companies or other organizations. Nearly 700 domestic employers participate, along with a growing
number of international organizations. A centralized campus co-op office (15 FTE staff) arranges for interviews,
placements, and referrals and also systematically monitors students’ experiences after their return to campus. Co-
op is considered an academic program at Tech, and the director reports to the Office of the Provost. In turn, each
academic unit that participates has a designated individual (e.g., a vice-chair for undergraduate students) who
functions as a liaison with the co-op program. For example, given the volume of students moving back and forth
between co-op placement and campus, it is important that certain required courses are taught more frequently than
might otherwise be the case. In terms of impact on Georgia, it is noteworthy that about two-thirds of co-op place-
ments involve employers in the state, and about 50% of those result in permanent employment after graduation.
The exposure of students to the industrial world also has an impact on the classroom, as the emerging needs of
industry become part of the classroom discussion.

For graduates, Georgia Tech has a huge student placement organization, which dedicates significant resources to
nurturing and informing Georgia (as well as national) employers. Georgia Tech graduates are aggressively recruit-
ed, and the Career Services Office annually organizes over 13,000 interviews with 550 prospective employers.
Approximately 75% of graduating students already have a job in hand. The office holds a two-day career fair in the
fall, with 350 employers participating (plus a waiting list of 60). Smaller career fairs are also organized for gradu-
ates in industrial engineering, computing and business. Career Services also works with the student chapter of the
National Society of Black Engineers to host a spring career fair focused on African-American graduates.

Over half of graduating students join Georgia-based companies, and a number of outreach activities are conducted
to maintain these relationships. For example, the annual Georgia Employers Career Fair is designed to give gradu-
ating Tech students and Georgia-based employers an opportunity to interact. At a recent event, more than 100
Georgia employers attended.
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Another effort to assist national as well as Georgia employers in their recruiting efforts occurs through a variety of
internship experiences, many of which involve Georgia companies. Presently, more than 2,000 students are regis-
tered for the internship program. The program provides a wealth of talent to companies that can also be cultivated
for future employment while giving students an opportunity to expand their knowledge base in a real world set-
ting. Many of the internships result in offers of full-time employment after graduation.

FORMAL PARTNERSHIPS WITH ECONOMIC DEVELOPMENT
ORGANIZATIONS

Another key part of EDI is the Center for Economic Development Services (CEDS), which has two main client
groups: (1) state, regional, and local economic development organizations, public and private; and (2) state, region-
al, and local units of government. A variety of product and services are provided by a core staff of approximately
20 individuals, mostly based in the regional offices, which is supplemented by 25 part-time associates.

Analytic services constitute the primary product of the Economic Development Research Program (EDRP), which
has produced nearly 100 reports over the past 15 years. These include a mix of industry analyses, evaluations,
directories, and feasibility studies, which are commissioned by communities, industry associations, the state of
Georgia, and various combinations of the above. These typically involve less than three person-months of effort,
paid for primarily by EDRP’s state funds and by the requesting organization (usually about 20 percent of total cost).
During FY 2001 CEDS conducted 87 community economic development projects, and completed 43 fiscal and eco-
nomic impact analyses. EDRP also publishes a newsletter (Focus) three times a year. Focus features a lead article
covering a current economic development issue, summarizes forthcoming EDRP reports and current projects,
updates events of other CEDS programs, and reports on the results of Georgia Tech-related research and services.
One of the more novel EDRP products is analytic software (LOCI) that enables a local economic development
organization to estimate the costs and benefits of a potential project. LOCI is sold via license fees to either single
users or through a site license arrangement, and will be soon featured in a series of short courses that will be
offered locally and across the country.10

A second functional area of CEDS is the Professional Development Services group, which provides a series of topi-
cal seminars, short courses, and conferences to economic development organizations. Recent offerings include the
two-day course on economic impact analysis, another on business incubation, and a five-day Basic Economic
Development Course. An innovative course experience (which is being repeated) involved a five-day “mobile work-
shop,” which took economic development professionals to communities in adjoining states in which novel policies
and practices were being successfully implemented. In FY 2001 more than 720 economic development practition-
ers attended 13 training events. The logistics for these events are organized and managed by Georgia Tech
Continuing Education, although CEDS develops and delivers the substantive content.

A third functional component of CEDS is Community and Technology Services. It delivers technical assistance
projects to customers, typically provided by regional office staff but often involving Georgia Tech faculty and/or
graduate students. These will generally be planning or implementation assistance efforts, delivered via a consulting
relationship. While problem-focused, these engagements attempt to keep the strategic goals of the customer clearly
inmind. For example, a growing fraction of this work of late has focused on rural communities’ problems with
information technology infrastructure, computer access, and training, Web site development, and effective deploy-
ment of communication technologies. A pilot effort in this area is expected to be extended to more than 100 rural
settings within the next year.

39

HD3AL VIDdOodIAD



GEORGIA TECH

INNOVATION U.: NEwW UNIVERSITY ROLES IN A KNOWLEDGE ECONOMY

FaciliTech is a fourth relatively new program component of CEDS. It seeks to tie the technical assistance provided
through Georgia Tech to the economic development aspirations of Georgia communities. For example, a Georgia-
based company may be contemplating a major plant expansion, or a non-Georgia company may be thinking about
building a plant in the state. In either case, to sweeten the deal the FaciliTech program can bring to bear the talents
of industrial extension staff to formulate a facilities and production technology plan for the prospect company,
working in collaboration with the local economic development agency trying to pull off the project. To make this
even more attractive, state money is available to expand the scope of free services available for the prospect compa-
ny, beyond the normal three to five days typical in the Business and Industry Services component. For the recruit-
ment situation, Georgia Tech staff associated with EDI will be in the novel position of providing planning help to an
out-of-state company in the process of deciding whether or not to move into Georgia. In some cases, the scope of
FaciliTech projects will necessitate pulling in faculty and graduate student help as well.

The newest service offered by this group is the Tourism and Regional Assistance Centers (TRACS). Through feasi-
bility studies and technical assistance, this service helps Georgia communities and economic development organi-
zations evaluate opportunities for developing tourism.

CEDS has played an important role in developing a high-tech economic development strategy. In effect, Georgia
Tech has worked formally with local groups to develop strategies that play to their strengths and capacities. Much
of this work is related to the Industries of the Mind campaign, which has been championing an enhanced knowl-
edge economy in the state, and the ongoing Georgia Research Alliance strategy.

INDUSTRY/UNIVERSITY ADVISORY BOARDS AND COUNCILS

Virtually all of the larger centers and colleges on campus have industrial advisory boards or councils. These
include the Packaging Research Center, the Manufacturing Research Center, the Traditional Industries Program, the
Center for International Standards and Quality, the College of Computing, the College of Engineering, and the
College of Architecture. In addition, the Georgia Tech National Advisory Board functions at the institutional level.
The Economic Development Institute also has an advisory board made up of representatives from its major cus-
tomer sets.

FACULTY CULTURE AND REWARDS

Under the leadership of the dean of the College of Engineering, a group of Georgia Tech faculty and administrators
has examined policies and procedures governing faculty participation in technology transfer activities. New poli-
cies have been formulated regarding the process, ownership of intellectual property, licensing, and faculty partici-
pation in start-up companies. The goal is to clarify Georgia Tech's policies and procedures as a means of expanding
the already very active faculty participation in economic development and technology transfer activities.

Tech faculty may receive a third of royalties from licensing and may hold equity in start-up companies that have
licensed Georgia Tech technology. This arrangement has provided sufficient encouragement for a broad range of
activities involving both licensing and participation in start-up companies. Such real-world financial incentives are
proving to be at least as attractive as awards, recognition programs or anything else the university could do on a
symbolic basis.

In the School of Electrical and Computer Engineering, Georgia Tech's largest academic unit, Director Roger Webb
supports technology transfer and helps faculty with the sometimes-complex process. “We are pushing this effort
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hard,” Webb says. “There is a general encouragement within the school that is well known, and the posture is that
the school will assist in moving the process along. Georgia Tech encourages faculty involvement in economic devel-
opment and start-up companies under certain conditions.”

Approximately 40% of the member companies in the institution’s Advanced Technology Development Center
involve faculty from Georgia Tech. A good example of the role faculty can play may be found in RF Solutions, the
first company funded by the new Yamacraw Seed Capital Fund, part of a major new state economic development
initiative. Originally formed by two faculty members from the School of Electrical and Computer Engineering as a
consulting enterprise, the company brought on full-time management and other staff to develop its unique technol-
ogy niche in the growing broadband wireless market. The two original faculty members now serve as technical
advisors, but are not involved in the firm's day-to-day operations.

Webb believes faculty should transfer the intellectual property they have developed — either to existing companies
or startups — but stay out of the daily company operations. “Faculty aren't good at business things, and they need
to have external folks involved to capitalize and run the operation,” he says. “And | don't think Georgia Tech wants
to be in the business of spinning out faculty as well as technology. 1 try to discourage faculty from leaving to par-
ticipate in companies.” In all, faculty from the School of Electrical and Computer Engineering are involved in as
many as five start-up companies, many of them based on technology licensed through GTRC.
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NORTH CAROLINA
STATE UNIVERSITY

Like many of the nation's major land grant universi-
ties, North Carolina State University (N.C. State)
began as a small, primarily agricultural and techni-
cal college. Founded in 1887 as North Carolina
College of Agriculture and Mechanic Arts, N.C. State
was conceived as a “people’s college” and as a vehicle
for promoting the economic and cultural transfor-
mation of the state during the post-Civil War period.
The university experienced gradual growth for
much of its early years, and then participated in the
post-World War 11 enrollment surge in the United
States and the concomitant growth in federal sup-
port for university research. This helped accelerate
its transformation from a small, primarily technical
college into a comprehensive Research | university.
N.C. State continues to emphasize its scientific and
technical strengths and its focus on outreach-based
economic development.

N.C. State is part of the 16-campus University of
North Carolina system. It is the system’s largest uni-
versity, enrolling more than 27,500 students, and the
system’s flagship science and engineering university.
While it does not have a medical school, it contains
10 colleges, offers doctoral degrees in 58 programs
and houses four different extension programs

Unlike most land grant universities, N.C. State is
located in a relatively urban and industrialized set-
ting. The campus is in the state’s capital, Raleigh,
and constitutes one point of the Research Triangle
Park area along with Duke University (in Durham)
and the University of North Carolina at Chapel Hill.
The three-county area defined by these universities
has a population of about a million, is home to a
high concentration of large firms (such as IBM,
Nortel, GlaxoSmithKline) and small high-technology
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companies, and is reputed to have the nation’s highest concentration of Ph.D’s.

In the FY 1999 National Science Foundation survey of academic research and development,1 N.C. State reported
research expenditures of $270.6 million, which placed it 29th among all U.S. universities and 17th among public
universities. It ranked fourth among universities without a medical school. The university’s engineering program
is the 10th largest in the United States; its graduate program was ranked 28th in the country.2 Engineering pro-
grams that were ranked in the top 20 nationally include: nuclear, materials science and engineering, computer engi-
neering, industrial, biological and agricultural, and civil. The chemical engineering department ranked first in the
country for research spending. The university boasts 19 faculty who are members of the National Academy of
Sciences or the National Academy of Engineering and recently won a Phi Beta Kappa chapter. Students entering its
engineering programs in 2000 boasted an average high school GPA of 4.13 and average SAT score of 1250. The uni-
versity includes over 70 interdisciplinary research centers.

In some respects, N.C. State can be seen as a hybrid of the major types of institutions found in this volume. For
example, its service-oriented vision and mission and diverse suite of industry-oriented outreach services clearly
mark it as a “knowledge economy land grant” institution, one that has moved from a primary focus on agriculture
to one that is oriented to industry. In fact, it was an early pioneer of industrial extension service, one of the technol-
ogy-focused services that helps define this class. In addition, its location in a relatively urban setting and its prox-
imity to high-technology industry has caused it to respond to the more intense demands for interaction that have
helped shape the “engaged” institution.

MISSION, VISION, AND GOAL STATEMENTS

N.C. State has a long and distinguished track record of involvement in and commitment to promoting economic
development. For instance, by the late 19th century the university was responsible for operating one of the first
Agricultural Experiment Station in the South. By the 1920s N.C. State had established an Engineering Experiment
Station and supported a school, the School of Textiles, devoted to the needs of a fledging local industry.
Undoubtedly, the university’s land grant heritage, with its emphasis on the importance of service and extension,
played an important role in these activities.

The values and goals of the land grant tradition continue to support N.C. State’s emphasis on economic develop-
ment and are evident in its current mission statement:

Through the active integration of teaching, research, and extension, North Carolina State University creates
an innovative learning environment that stresses mastery of fundamentals, intellectual discipline, creativity,
problem solving, and responsibility. ... North Carolina State University provides leadership for intellectual,
cultural, social, economic, and technological development within the state, the nation, and the world.

And in its goals:
... fostering new partnerships, both internally and externally.

Recent successes, however, including its contribution to the growth of the Research Triangle Park and its innovative
Centennial Campus, can be traced to the university’s and its leadership’s willingness to renew and redefine what it
means to be a land grant university in the knowledge economy. For instance, during the mid-1990s N.C. State
became one of the first major universities in the country to attempt a top-down, strategic and comprehensive
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analysis of its economic development options. The externally prepared report that came from this effort, University
Program Partnerships for Economic Development, indicated that “NC State has the internal capabilities and existing
program base that make it logical and realistic to aspire to become the national and international leader in this

realm — not just one among able competitors.”3 The report became a major catalyst for expansions, refinements,
and reforms in a variety of university outreach structures and programs.

Over the last three years, under the leadership of current Chancellor Marye Anne Fox, N.C. State engaged in a
lengthy strategic planning process that tried to address how N.C. State can meet a variety of challenges including a
changing national and global economy. The report that came from these efforts, The New NC State: Becoming the
Nation's Leading Land Grant Institution, was reviewed and endorsed by a multi-sector blue ribbon commission and
reinforces and redefines what it means to be a land grant university in the current social and economic environ-
ment. Among other things it stressed the importance of “fostering new partnerships internally and externally,”
endorsed the university's ambitious business partnering model based on the Centennial Campus (see below), rec-
ommended the creation of a university-level outreach/extension vice-chancellor position, and highlighted the
importance of moving from a one-way extension model to a more interactive model of engagement. The plan also
endorses four new multidisciplinary academic initiatives: genomic sciences, environmental sciences, materials sci-
ences, and computer networking. Each of these academic initiatives is intended to strengthen research as well as
create opportunities for economic development, and all were strongly endorsed by the business community.

There is ample evidence that the broader university community has embraced the university’s focus on
extension/engagement and technology. First, most of the college mission statements echo the importance of out-
reach/engagement. For instance, the College of Engineering mission statement articulates a goal to “enhance eco-
nomic development and improve the quality of life of our citizens” Even programs such as psychology, which have
traditionally been detached from industrial and economic development ties, show signs of this influence. Four of
the department’s five programs, industrial/organizational, ergonomics, school, and “psychology in the public inter-
est,” have clear ties to external constituencies. Finally, the university has four distinct extension services focused not
only on agriculture, but also on manufacturing, textile technology, and the humanities.

INDUSTRY RESEARCH PARTNERSHIPS.

Industrial research is a significant and important component of N.C. State’s research portfolio. NSF data? indicate
that the university’s industry-sponsored research expenditures in FY 1999 were $31.5 million, or 11.6% of total
research expenditures. This was above the national average of 7.4%, and ranked N.C. State 14th among top-100 U.S.
universities on this measure. N.C. State ranks fifth among land grant universities in industry research support and
second among land grant universities without a medical school. In 1992, industry support accounted for 14.2% of
total research expenditures. This modest decline appears to be due to a very dramatic increase in overall research
support that was proportionately less industrial in nature. During this time period, total research expenditures
increased by 89% while industry-sponsored expenditures increased by 55%.

A number of factors appear to have contributed to N.C. State’s success in this area. From a historical standpoint, the
university’s industry-friendly land grant philosophy is certainly a key ingredient. From its inception, N.C. State has
viewed working with and for industry and the external community as central rather than peripheral to its institu-
tional mission. However, at least four other factors have also been significant contributors to its enviable track
record of research partnering: its proximity to and involvement with one of the world’s largest research parks,
Research Triangle Park; its early investment in and commitment to cooperative research centers; the development
of its own visionary university-based “technopolis,” the Centennial Campus; and the creation of the Kenan Institute,
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a “captive foundation” committed to financially supporting and promoting science and technology-based partner-
ships.

The creation and growth of Research Triangle Park (RTP) has played a major role in the growth of N.C. State’s
research connections to industry. RTP is a 7,000-acre public/private planned research park created in the 1950s
through the combined efforts of private and government officials. In 1960 RTP was home to three research and
development companies with about 500 employees. Today it is the largest research park in the United States and
hosts 106 research and development organizations and 45,000 employees. Over the years a truly symbiotic relation-
ship has developed between N.C. State and RTP. Firms have cited the proximity and responsiveness of N.C. State’s
large, high-quality engineering and science programs as one of the major motives for moving into the park. At the
same time, N.C. State has been able to attract nationally prominent faculty and increase the quality of its student
population because of the opportunity to interact with RTP’s industrial community.

N.C. State also has been very proactive and effective since the early 1980s in building research centers involving
industry as substantive and financial partners. The university started one of the first National Science Foundation
(NSF) Industry/University Cooperative Research Centers (IUCRC), the Center for Advanced Communications and
Signal Processing, and built on that experience in two ways. First, it continued to compete successfully for a variety
of NSF and other federally sponsored centers.® It has been home to five NSF IUCRCs, a NSF State/[UCRC, a NSF
Engineering Research Center and, more recently, the Center for Environmentally Responsible Solvents and
Processes (CERSP), a NSF Science and Technology Center involving several universities.” At the same time, N.C.
State learned to develop a variety of partnership-friendly structures and policies to enable such relationships. For
instance, it created a role and eventually an office that specialized in industrial research agreements, and it provides
a significantly reduced overhead charge for industrial memberships in centers. More recently, it has implemented a
system whereby colleges can directly implement industrial research contracts of $25,000 or less,and do so ata
reduced overhead rate, as long as the firm signs a standard agreement.

Today, N.C. State hosts approximately 40 industrially focused centers that are home to more than 300 firms. It
derives approximately one-third of its industrial research support through these centers. Given the university’s
accomplishment in managing industry partnerships, it is not too surprising that the newest addition to this suite of
centers is the Center for Innovation Management Studies (CIMS). CIMS, originally based at Lehigh University, sup-
ports research on research and development management and the innovation process. N.C. State also helps manage
Oak Ridge National Laboratory in Tennessee (with six other universities and Battelle Memorial Institute). This
arrangement will allow joint university/lab faculty positions, joint proposals and research contracts, and joint semi-
nars. Finally, the College of Engineering manages the Mineral Resource Laboratory, an educational and research
facility in Asheville, North Carolina, dedicated to enhancing minerals-related work in industry.

N.C. State also has succeeded in developing its own visionary concept of a research park, the Centennial Campus.
Begun in 1985 with a deeding to the university of surplus state land close to the main N.C. State campus,
Centennial Campus has become a unique 1,334-acre planned academic-industry community or “technopolis”8
When completed the Centennial Campus will include a cluster of academic and industrial research facilities, a hotel
and conference center, residential options, a golf course, and a middle school. The Campus is conceived as much
more than a real estate development; it is entirely consistent with the university’s larger goals and mission.
Industrial partners (ranging in size from start-ups to large corporations) and other partners are expected to make
a long-term commitment to one of the university’s academic programs. Further, most research facilities are multi-
tenant buildings that co-locate academic and industrial researchers. Over the past several years, development of the
Campus has begun to accelerate. Currently, Centennial Campus is home to more than 70 companies, government
agencies and a business incubator. The concept behind the Campus stresses close, interactive and long lasting ties
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with industrial partners. In many respects, Centennial Campus has become the crown jewel of a broad and long-
standing tradition of research partnering with industry.

Finally, the university’s industry partnering efforts have benefited from the creation of the Kenan Institute for
Engineering, Technology & Science. The Institute was established in 1992 with a $20 million endowment from the
Kenan Charitable Trust. Although it is part of the N.C. State community, it has the flexibility to invest its endow-
ment in quite creative ways, both inside and outside the university. As such, it has served as a catalyst for the cre-
ation of a number of industrially oriented partnerships involving N.C. State as well as other institutions in the
Research Triangle. These include: the Kenan Center for the Utilization of Carbon Dioxide in Manufacturing; the
Technology, Education and Commercialization Program; and a number of smaller initiatives. The institute’s expan-
sive mission has positioned it in a role that is quite complementary with the partnering aspirations of the
university:

... to develop partnerships in basic research, education, commercialization and public outreach with indi-
viduals and organizations dedicated to the advancement of science, engineering and technology as a force in
improving the economic and social well-being of the nation and the world.

As a connected but independent foundation, the Institute’s use of discretionary funds has helped it stimulate ambi-
tious partnerships with a variety of public and not-for-profit organizations outside the university as well. These
focus on, among other things, K-12 enhancements, improvements in science and technology public policy, and eco-
nomic development. In relationship to this project, the Kenan Institute’s impact appears in a number of the other
domains including: entrepreneurship, formal partnerships with economic development organizations, industrial
extension, and technology transfer.

TECHNOLOGY TRANSFER

The Office of Technology Transfer (OTT) — part of a recently restructured research, contracts and grants function
— handles technology transfer activities at N.C. State. It employs seven professionals and four support staff and
reports to the vice chancellor for research and graduate studies. Like most technology transfer offices, OTT works
closely with faculty to address disclosure, patenting, and copyright issues, and in negotiating licensing and royalty
arrangements.

License income was $7.8 million in FY 1999, and royalty return on investment (royalties divided by research expen-
ditures, or ROI) was 2.9%. License income ranked in the 89th percentile, and royalty ROI ranked in the 88th per-
centile, of the 142 academic institutions that participated in the AUTM Licensing Survey: FY 1999.9

N.C. State reported a total of 43 new licenses to start-ups in fiscal years 1998 and 1999 combined, placing it in the
94th percentile in the AUTM licensing survey sample. N.C. State reported 13 new start-ups formed, 12 of which
were in-state. N.C. State ranks in the 96th percentile for total start-ups formed and in the 96th percentile for in-
state start-ups formed. In terms of the potential regional impacts of technology transfer this record is quite com-
mendable.

Over the years, N.C. State has taken a number of steps to increase the odds that commercialization will happen
locally. For instance, OTT has been very open to commercializing intellectual property by taking an equity position
in a local start-up as opposed to focusing on up-front royalty payments. With the same goal in mind, the OTT has
the flexibility to negotiate lower royalty rates for firms that agree to commercialize the technology locally. A penalty
clause kicks in if the licensee moves out of state, and thus protects the university’s financial interests.
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In another novel approach, the university has had some success in attracting “intellectual property donations.”
These involve arrangements whereby firms donate intellectual property to universities and receive tax breaks in
return. N.C. State is then free to further develop and market the technology. Several of these deals are already pro-
ducing significant royalty streams. In an attempt to orchestrate these kinds of arrangements, N.C. State and the
University of North Carolina at Chapel Hill have formed the Patenting and Technology Transfer Initiative. PATTI is
affiliated with the Center for Environmentally Responsible Solvents and Processes and focuses on carbon dioxide-
related technology. It utilizes the engineering, chemistry, law, business, and information science expertise at both
UNC-CH and N.C. State to identify desirable patents, to develop donation proposals and secure donations, and to
formulate commercialization plans for donated technology. Because both universities have considerable expertise in
CO2-technology, donated patents may be bundled with homegrown patents for licensing. One corporate participant
commented, “[PATTI is] the first proactive effort by a university to seek intellectual property related to a core
research strength. This model will catalyze other universities to foster stronger ties between programs in business,
science, engineering and information sciences.”10

For many years the university has helped faculty entrepreneurs attract private venture capital, but recently it has
gone one step further. In 1998, N.C. State created Centennial Venture Partners (CVP) in collaboration with the
North Carolina Technology Development Authority (NCTDA), an incubator promotion organization. The fund was
capitalized with $10 million in investments from the endowment funds of N.C. State’s various college foundations.
Follow-on (matching) funding attracted from other investment sources equals approximately 12 times CVP’s
investment. The fund is managed outside the university and targets technology owned by the university, its alumni,
and by industry tenants of the Centennial Campus (who, by definition, have an ongoing relationship with at least
one N.C. State research program). In its first two years of operation, CVP invested in 15 companies and was respon-
sible for the creation of more than 240 local high-tech jobs. These efforts have been supplemented by additional
N.C. State-NCTDA partnerships including establishing the Entrepreneurial Development Center @ NCSU (a busi-
ness incubator) on Centennial Campus. As in other domains covered in this report, the Centennial Campus is an
asset in achieving the university’s partnering and economic development goals.

INDUSTRIAL EXTENSION/TECHNICAL ASSISTANGCE

While all land grant universities have had a commitment to agribusiness and forest products extension activities,
N.C. State was one of the pioneering institutions to extend that approach to other sectors. Its Industrial Extension
Service, established in 1955, was one of the first university-based extension programs in the nation to offer techni-
cal and industrial management services to industry. N.C. State has continued its commitment to extension and out-
reach to this day and is home to three formal extension programs, each of which is targeting a different industrial
sector: the Cooperative Extension Service (agriculture), the Industrial Extension Service (IES), and the Textiles
Extension Service.11

Of these, the most significant vehicle for industry targeted extension is the IES. While IES is housed in and reports
within the College of Engineering, it has strong organizational ties to state government. For instance, its literature
describes IES as “university affiliated” and as representing the “university and government communities.” As a con-
sequence, IES has a statewide mission to promote economic development and fulfills its mission by partnering with
a broad spectrum of state agencies and departments, including the community college system. Although a handful
of IES services are provided by staff who have joint appointments with academic departments at N.C. State, full-
time staff provides the vast majority of IES services and training based around the state.

The largest component of the IES is its federally leveraged Manufacturing Extension Partnership program that has
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a total budget of $6 million a year. Other programmatic components include Industrial Liaison, Forum for
Competitive Advantage, the Solar Center, and the Industrial Energy Program. The primary areas of emphasis in
service provision and training are lean manufacturing and quality improvement. Targeted industries include metal-
working, furniture, polymers, and construction. Most IES clients are small manufacturing enterprises with 500
employees or less. IES also places a strong emphasis on environmental and safety issues. It coordinates “The
Greening of NC” Network, a full-service, environmentally focused network of federal and state agencies. A recently
completed strategic plan will concentrate future efforts on greater functional integration across these areas.

During the 1999-2000 program year IES provided almost 6,000 free services, 225 fee-based services, disseminated
over 35,000 publications, and conducted 250 research and service projects. Although IES receives much of its sup-
port from state government, leveraging is a big part of its funding strategy; it receives funding from 76 different
sources (e.g., separate grants and contracts). IES service recipients reported $129 million in economic benefit and
received three state-level and two national awards for new products during the 1999-2000 program year.12

The Textile Extension and Applied Research Service (TEARS) provides education, training, and technical assistance
services to the state’s largest manufacturing industry. It is housed in the College of Textiles, the largest textiles col-
lege in the western world. While most of TEARS services are delivered within North Carolina, its mission has always
targeted the textiles industry in general, and services have been provided throughout the southeast and nationally.
For example, as the textiles industry has become more global in its operations, TEARS has responded by offering
some of its training in Mexico and by translating its training materials into Spanish. During the 1999-2000 school
year, its applied research program conducted more than 110 testing and product development projects and received
fees approaching $800,000. Program staff members are often on the road conducting in-plant programs. As tradi-
tional manufacturing continues to move off shore, the college and TEARS have increased their training, research,
and service focus on high-technology, high value-added applications. The College’s Nonwovens Cooperative
Research Center is a good example of this trend.

The major strengths of N.C. State’s extension activities are undoubtedly the size, breadth, and diversity of services it
provides. However, a recent self-study suggested that the integration and coordination of extension services was not
optimal and that the university needed a “full-time leader for campus-wide and state-wide engagement’13 As a
consequence, the university created its first university-wide executive extension position — the vice chancellor for
university extension and engagement. This position was filled during spring 2001, and the incumbent has assumed
responsibility for all formal and informal extension activities on campus and will attempt to promote greater inte-
gration and coordination of these efforts. Another noteworthy change in extension at N.C. State is the already men-
tioned emphasis on a more interactive or “engagement-based” approach to extension and outreach. Programs
appear to be embracing this shift in both word (e.g., using the vocabulary of “engagement” in their mission state-
ments) and deed (e.g., surveying end-user needs and developing more customized programs). For example, when

one peruses the university’s home page on the Internet an “extension and engagement”tab
(http://www.ncsu.edu/extension.html) will steer the user to other pages in which these activities are presented by

college, organizational unit, interest, and location.

ENTREPRENEURIAL DEVELOPMENT

Like most universities with strong scientific and technical programs, N.C. State can point to a significant number of
“entrepreneurial success” stories that have sprung from the efforts of individual faculty and graduates, including
SAS Institute (the world’s largest privately held software company) and Cree Research (a manufacturer of light-
emitting diodes). However, over the past decade N.C. State has tried to go beyond the serendipity of individual suc-
cess by strengthening and institutionalizing factors and conditions that encourage entrepreneurial activity among

49

A1lV.1IS ‘DO°'N



N.C. STATE

INNOVATION U.: NEW UNIVERSITY ROLES IN A KNOWLEDGE ECONOMY

its students and faculty and within the local community. There is growing evidence that these efforts are beginning
to bear fruit. According to university records, over the past two years 20 companies have emerged from university
laboratories and created hundreds of jobs.14

A great deal of the credit for campus-based entrepreneurial development can be given to a small number of faculty
members. For instance, the Technology Education Commercialization (TEC) Program was developed by a handful
of faculty in the College of Engineering and the School of Management (and supported by a grant from the
National Science Foundation and the Kenan Institute for Engineering, Science and Technology). TEC is a multi-
semester course that provides undergraduate and graduate students with hands-on experience with new product
development and commercialization. Initially, TEC teams focused their attention on “mining” university labs and
research projects for promising inventions. More recently, it has broadened its horizons and has begun to provide
commercialization assistance (with help from IES) to entrepreneurs and start-up companies in the local area. As
of 2001, the program had aided the commercialization efforts of more than a dozen companies. Those companies
have attracted more than $100 million in venture capital and created more than 250 jobs for North Carolina.

The Engineering Entrepreneurship Program, a program for undergraduates that extends over several semesters,
was developed by a faculty member in electrical and computer engineering to encourage and support student
entrepreneurship. Student participants get course credit while attending seminars on entrepreneurship and partici-
pating in teams that are organized like start-up companies. The University Entrepreneurs Network, a group that
sponsors seminars, special projects, and social gatherings in support of technological entrepreneurship, comple-
ments these efforts. Finally, the College of Management sponsors a graduate concentration in e-commerce and
hosts the award winning “E-Commerce Learning Center @ NCState”, a web-enabled educational tool that includes
1,000 hyperlinks to educational material on e-commerce (http.//ecommerce.ncsu.edu).

The university’s Centennial Campus also provides a very fertile environment for activities of campus-based and
outside entrepreneurs. The combination of state-of-the-art facilities and labs, the ability to partner with university
programs, and access to the university’s talented pool of faculty and students has attracted a significant number of
start-up companies. Some of these are located in the Entrepreneurial Development Center @ NC State, a technology
incubator facility. Established by the North Carolina Technological Development Authority (NCTDA), the facility
has space for 36 companies, offers the usual array of direct and brokered support services, and also has the unique
location of the Centennial Campus as well as potential access to the early-stage capitalization described above.

INDUSTRY EDUCATION AND TRAINING PARTNERSHIPS

N.C. State offers a diverse collection of industry-focused education and training through a variety of institutional
offices and academic units. Most of these are offered through the Division of Continuing Studies, the Industrial
Extension Service (IES), or one of the smaller outreach and extension programs. The bulk of these are offered on a
fee-for-service basis. During the 2000-2001 academic year, considering all providers roughly 350,000 participants
enrolled in noncredit learning activity at N.C. State.

The Division of Continuing Studies has been in operation for 75 years, offering a diverse selection of technical,
management, and other courses. Nontraditional courses are offered through several units: the Division of
Continuing and Professional Studies, a unit that offers customized and regular non-degree courses and seminars in
topics such as accounting, engineering, and management; the Computer Training Center; the Institute for
Environmental Technology Education; and the Distance Education Division, a unit that offers courses in topics as
diverse as management skills, principles of electricity, and air conditioning. In 1999-2000 the Division of
Continuing Studies offered 516 distance education credit-courses to 5,606 registrants and nondegree courses/semi-

50



INNOVATION U.: NEW UNIVERSITY ROLES IN A KNOWLEDGE ECONOMY

nars to 153,400 nondegree participants. Unlike at many other universities, which often enlist community members
to teach, full-time staff teach most of the continuing education courses.

The Industrial Extension Service (described in more detail in another section) courses are targeted at a broad spec-
trum of technical and managerial topics with heavy emphasis on environmental, manufacturing, quality, and civil
engineering/construction. During 1999-2000, IES conducted industrial education programs for more than 11,000
industry managers and engineers from more than
2,000 firms; 108 events (e.g., training sessions) were FINALLY, THE UNIVERSITY’S COM-
held at company facilities. While most of the courses MITMENT TO A MORE INTERACTIVE
are offered in Raleigh, many are offe.red gt various 10ca-  coNCEPT OF “ENGAGEMENT” (As
tions around the state (in partnership with the state’s
community college system) and nationally. The Textiles
Extension Service also offers training programs and
courses on textile issues (36 programs, 471 partici-
pants) either in plants or at more centralized locations. Short courses, addressing relatively high-level issues, serve
another 800 participants a year. Over the past few years a great deal of effort has been invested in converting vari-
ous courses into distance education formats. In recognition of the growing importance of distance learning, N.C.
State appointed an associate vice chancellor for distance education and learning technology in 2001.

OPPOSED TO EXTENSION) APPEARS
TO BE HAVING AN IMPACT.

There appears to be several keys to N.C. State’s strong record in this area. Certainly, the importance attached to
these kinds of activities in university and college mission statements has been critical. (The College of Management
mission statement calls for it to offer “high quality executive education and outreach programs”). The foresight to
invest in continuing education facilities is another factor. The construction more than 25 years ago of the
McKimmon Center, a dedicated continuing education conference facility that has two dozen meeting rooms and
can host meetings of up to 1,200, allowed the university to develop a large and diverse collection of instructional
offerings. Although this facility is no longer spanking new, it has been updated with satellite reception equipment,
computer terminals and other specialized instructional technologies. Plans for a new executive conference center
on the Centennial Campus should complement these capabilities. Finally, the university's commitment to a more
interactive concept of “engagement” (as opposed to extension) appears to be having an impact. While always cus-
tomer conscious, N.C. State's IES has begun a structured program of market research to ensure that the courses and
services it offers meet the current and emerging needs of its target audience.

CAREER SERVICES AND PLACEMENT

Like most major universities, N.C. State’s Career Center is national in scope. The fact that N.C. State has ranked first
or second in the number of students hired by IBM over the past three years gives some indication of how highly
regarded their graduates are by large, national employers. However, the university also attempts to aid small local
employers.

The university's cooperative education programs and placement service provide a variety of services that assist
local and state-based employers. The Cooperative Education Program at N.C. State is one of eight programs in the
country to receive accreditation from the Accreditation Council for Cooperative Education. During the 1999-2000
academic year, it placed more than 800 students in co-op job opportunities. Over 70% of these placements were in
the Research Triangle Park area and 90% within North Carolina. The Career Center sponsors a variety of job fairs at
which N.C. firms are heavily represented, with a recent event on Centennial Campus attracting over 2,000 students.
These efforts are complemented by college-level efforts such as the College of Engineering’s “Annual Engineering
Career Fair” In addition, staff from the Career Center run workshops throughout the state for employers on “how to
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attract the best students.” A placement service Web site allows firms to access a database of students registered
with the placement service. Finally, staff from the Career Center routinely meet with representatives from local
industrial development groups and chambers of commerce to provide advice on how to tap into the university’s
pool of talented graduates. University records indicate that approximately 58% of undergraduates take jobs in the
State.

FORMAL PARTNERSHIPS WITH ECONOMIC DEVELOPMENT

ORGANIZATIONS . o .
The university's most significant linkage to economic development organizations is structured, once again, through

the Industrial Extension Service, including its formal linkages with the state’s community college system. IES staff
are represented on a large number of economic development-related agencies including: State Economic
Development Board, a variety of North Carolina Department of Commerce task forces that address industry needs,
North Carolina Citizens for Business and Industry (the state’s chamber of commerce). 1ES is represented on the
state’s Economic Development Committee and regularly conducts joint projects with the National Academy of
Manufacturers, as well as participates in more locally oriented manufacturing councils, committees of 100, cham-
bers of commerce and economic development groups across the state. For example, IES is an active participant in
two councils of government and has developed grant proposals with the North Carolina Rural Center, the Center for
Entrepreneurial Development, and the Technology Development Board.

Once again, Centennial Campus and the organizations it hosts and attracts have become effective vehicles for link-
ing N.C. State with economic development interests. As described earlier, N.C. State has partnered with the North
Carolina Technological Development Authority to develop an incubator for start-up companies on Centennial
Campus. In addition, N.C. State hosts the North Carolina Progress Board, a state-funded initiative to benchmark
and support progress in a number of social and economic domains. The Centennial Campus leadership has also
developed a Centennial Campus/Southeast Raleigh Partnership that is designed to encourage employment and job
creation for an economically depressed part of the city. The Kenan Institute has partnered with both local (Wake
County Public School System) and regional (Southern Growth Policies Board) organizations. As an example of the
kind of opportunities Centennial Campus is likely to create in the future, the U.S. Department of Agriculture
opened an eastern regional hub for the Animal, Plant, Health and Inspection Service on the Centennial Campus in
May 2000. The facility allows scientists to collaborate with policymakers to protect American plant resources and
agriculture trade.

INDUSTRY/UNIVERSITY ADVISORY BOARDS AND COUNCILS.

N.C. State makes extensive use of industry advisory boards and councils. For instance, all of the university's busi-
ness- and technologically oriented colleges have advisory boards with significant industrial representation that are
actively involved in strategic planning and in the evaluation of instructional and other programs. The IES and its
MEP program have very active advisory boards with heavy industrial representation. In addition, N.C. State’s exten-
sive investment in consortia-based industry-university research centers ensures that there is substantial industrial
guidance provided to these research efforts. Finally, industry has been well represented on the committees that have
guided the various strategic planning activities covered in this report.

FACULTY CULTURE AND REWARDS
There is evidence that both faculty culture and, to some extent, the university’s reward structure supports N.C.
State’s commitment to technology-based economic development. For instance, a special committee of the faculty
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senate listed “technological and managerial innovation” and “engagement with the people and organizational con-
stituencies outside the university” as two realms for faculty responsibility. In addition, the university has developed
a variety of mechanisms to acknowledge faculty contributions in these areas. The university has sponsored an
Inventor's Awards Luncheon for more than 10 years, provides Outstanding Extension Awards, and recently created
an Academy of Outstanding Faculty Engaged in Extension. On a more concrete level the university is in the process
of increasing the share of royalties given to inventors. Historically, inventors received 25% of gross royalties in tech-
nology transfer deals, which has been increased to 30% in 2001, and will be boosted again to 40% in 2003.

In addition, the university’s recently revised promotion and tenure guidelines, or “realms of faculty responsibility,”
now contains language that is quite supportive of the kinds of activities and priorities highlighted throughout this
chapter. For instance, one item addresses the importance of “extension and engagement with constituencies outside
the university,” another stresses “managerial and technological innovation.” In addition, the teaching item highlights
the importance of “interdisciplinary and multidisciplinary learning,” while the research item makes a point to
acknowledge applied research that produces “practices and technologies useful to society.” Taken together, North
Carolina State University’s mission, culture, and reward system send a powerful message to faculty about the
importance the university community attaches to activities that contribute to technology-based economic develop-
ment.
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OHIO STATE
UNIVERSITY

Founded in 1870, The Ohio State University (Ohio
State) is one of the largest and most well known of
public land grant universities. It has 36,000 under-
graduate students and 12,000 graduate students
enrolled at the main campus in Columbus, and
another 7,000 enrolled at five branch campuses
around the state. It offers a comprehensive menu of
degree programs and research foci, through 25 col-
leges, 56 interdisciplinary research groups, and pro-
fessional schools of law, medicine, veterinary medi-
cine, business, and pharmacy. Being the only land
grant school in the state, it also offers extension pro-
grams in all 88 Ohio counties. Most importantly for
this project, Ohio State has gone through something
of a renaissance over the past few years. This has
involved an exciting rethinking of mission, goals,
and investment — particularly as they pertain to
contributing to the knowledge economy of the state.
While these changes are still being implemented,
and the economic downturn has slowed growth,
nonetheless the long-term benefits thereof are slow-
ly being realized. Ohio State is a national benchmark
about how creative leadership and planning can
turn a large institution toward a new path.

In the FY 1999 National Science Foundation (NSF)
survey of academic research and development, !
Ohio State reported research expenditures of $322.8
million, which ranks 19th among all U.S. universities
and 12th among public universities. As part of its
“2010 objective” (to have 10 programs in the top 10,
and 20 in the top 20, by the year 2010) the university
believes that is has attained — or is about to reach —
national stature in several areas of research and
scholarship. This long-term objective is led by a
small number of targeted investments in programs

55

A1LV1S OIHO



OHIO STATE

INNOVATION U.: NEW UNIVERSITY ROLES IN A KNOWLEDGE ECONOMY

that have the potential to reach this goal. In the science and technology area a sample of these selective invest-
ments include: bioengineering — particularly minimally invasive surgery; cardiovascular bioengineering and
medical imaging; material sciences — particularly sensors, electrical materials, and computational design of new
materials; and information technology — particularly computer visualization, motion capture, and wireless tech-
nology. Other programs on campus outside of the science and technology area also are also achieving national
stature. For example, U.S. News & World Report ranks Ohio State’s full-time MBA program in the top 25.

In terms of the objectives of this project — to portray institutions that are actively linked to and involved in state
and local economic development — Ohio State represents an interesting case. It is clearly an institution that is in
transition from a large, relatively uninvolved (in technology-led economic development that is) land grant school to
one that aspires to be Ohio's leading asset in growing a knowledge-based economy. While not there yet, the Ohio
State story is very instructive for other institutions with similar aspirations.

MISSION, VISION, AND GOAL STATEMENTS

As far as playing a role in technology-based economic development in Ohio, the university has clearly put its stake
in the ground. For example, the academic plan? released in October 2000 described six strategies and 14 support-
ing action initiatives. Of most relevance to this chapter, strategy number six is to “help build Ohio's future.” That
translates into action initiative number 14:

Become the catalyst for the development of Ohio’s technology-based economy. Increase collaborations with
the private sector to enhance research, successfully transfer University technology, and provide experiential
learning and career opportunities for students. Implementation: Make SciTech a national leader in technolo-
gy transfer and University-related enterprise development. Position TechPartners as a nationally recognized
vehicle to increase the University’s competitiveness; attract top faculty, students and research funding; and
create a tangible positive impact on Ohio’s economy.

That mission thrust is repeated at various levels, and the most vocal and visible champion is President William
“Brit” Kirwan. Many of the initiatives and new energy on campus are a direct result of his leadership. The follow-
ing is an illustrative excerpt from one of his speeches:

In the Information Age Economy, where success is rooted in the strategic application of technology and
knowledge management, the lines between business and academia are being blurred by partnerships that
deliver value to a company’s bottom line, just as they advance a university’s academic and research missions.
Ohio States Office for Technology Partnerships leads us to best practice technology partnerships and supports
the University's mission toward top 10 public research institution status.

These new institutional goals are increasingly expressed at the unit level as well. For example, a recently developed
set of promotion and tenure guidelines with the College of Food, Agricultural and Environmental Sciences express-
es a more expansive vision and mission of what the College is all about. They have broadened the concept of schol-
arship to include the transformation and application of knowledge, and have legitimized the use of patents as an
indicator of research excellence.

Much of this relatively recent emphasis on technology-based economic development has its conceptual origins in
an earlier, broader planning and mission articulation effort in the area of outreach and engagement. Building off
Ohio State’s historic role as a land grant institution, that effort produced a number of position papers that focused
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academic units more on external partnerships across a variety of social issues

INDUSTRY RESEARCH PARTNERSHIPS

NSF data3 indicate that Ohio State’s industry-sponsored research expenditures in 1999 were $52 million, or 16.1%
of total research expenditures. This placed the university sixth among the top 100 U.S. universities in the fraction of
its research expenditures supported by industry. To illustrate the impressive growth trajectory, industry sponsor-
ship of research in 1992 accounted for 6.9% of expenditures. During this 1992-1999 period, while overall research
expenditures increased by a respectable 59%, industry sponsored expenditures increased by an extraordinary
271%.

Ohio State prides itself on being both an originator and an emulator of “best practices” in university-industry part-
nering. This includes user-friendly policies and procedures at both central administrative and unit levels, inviting
Web sites that describe the capacities of the institution, and a culture that is very supportive of these arrangements.
These practices are particularly prominent in units that historically have had large portfolios of industry-sponsored
work (the Colleges of Engineering, and Food, Agricultural, and Environmental Sciences). For example, the univer-
sity has launched an annual Technology Partnership Awards program, to recognize exemplary university-industry
collaborations. Ohio State has also established a primary point of initial contact for industry, through its Office of
Technology Partnerships, and has developed clear guidelines for industrial contracts (e.g., Procedures for High Risk
Industrial Contracts) that minimize red tape and delays for companies. These changes have created a receptive
environment for industry-sponsored programs, small and large. Among the latter are several major centers with a
strong industrial orientation in the College of Engineering.

As one example, the Center for Advanced Polymer and Composite Engineering (CAPCE) is building a base of
research, engineering education, and technology transfer in advanced polymer and composite manufacturing tech-
nology. The research concentrates on manufacturing polymeric materials via melt, powder, and reactive liquid pro-
cessing and forming from sheet and bulk materials. Interactions among materials part design, processing condi-
tions, and product properties are key concerns. The program is structured according to three thrust areas: thermo-
plastic processing, thermoset polymers and composite manufacturing, and integral attachment (snap-fit) design
(http://www.capce.ohio-state.edu/About_CAPCE.html). More than 20 companies participate in CAPCE, which is
part of the National Science Foundation’s portfolio of centers.

The Ohio Supercomputer Center’s (OSC) Technology Policy Group is addressing Ohio’s technological infrastructure
readiness through a partnership with PriceWaterhouseCoopers called E-Com Ohio. E-Com Ohio is the first state-
based effort to take on the challenge of developing and using a methodology and analytic tools to assess a state’s
readiness for global e-commerce. Illustrating the flexible partnership structure that Ohio State has developed, the
center is housed at the university's affiliated research park called Scitech but is administratively managed by the
university. The funding comes from the state Board of Regents, Ohio State, as well as other member universities,
but OSC has a separate governing board.

OARnet is a division of OSC and is a major regional Internet service provider, serving nearly 100 universities and
colleges in Ohio as well as government agencies and corporate enterprises. The engineering expertise of the organ-
ization lends itself to developing and testing next generation Internet technology. In 1999 OARnet was selected by
the University Corporation for Advanced Internet Development (UCAID) to lead the Ohio consortium examining
applications and infrastructure for Internet 2. In addition, OARnet has received funding from the State’s
Technology Action Fund to test applications emerging on the Internet 2 network.
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OSCAR is an example of a large interdisciplinary research project being conducted in partnership with industry.
OSCAR is working with the State of Ohio Coal Development Office, and industry representatives, to test a technique
for removing harmful products produced in the combustion of high-sulfur coal, and to find a commercial use for
the ash byproduct of the combustion process. Participating units on campus include the Department of Chemical
Engineering, Department of Civil and Environmental Engineering and Geodetic Science, the McCracken Power
Plant (Ohio State’s physical facilities) and the Ohio Coal Development Office. If the scale up demonstration of this
project is successful, it could prove beneficial to the Ohio coal industry as well as energy producers generally
(http://www.eng.ohio-state.edu/nie/nie722/722_research.html#OSCAR).

Perhaps the most important ingredient of success in the area of industry research partnerships (as well as in tech-
nology transfer and entrepreneurial development) is the innovative approach to creating a system of industry
engagement, which in turn derives from an extensive and thoughtful planning and strategizing process. In 1998
President Kirwan created the University Technology Partnerships Task Force, charging them with answering the
challenge: “What can Ohio State do to become a leader in this area?” That led to a 20-page report issued in March
1999 titled Turning Great Research Into Innovative Products, Which described Ohio State’s recent performance in
this area, provided illustrative best practices that might be adapted, and made several strategy and action recom-
mendations.

In addition, the report contributed to the creation of the Office for Technology Partnerships. The office was intend-
ed to pull together under one organizational umbrella and location the university’s licensing function, its collabora-
tive research activities with industry, its forays into entrepreneurial development of university technology, and a
more recent, somewhat diverse, mandate to encourage statewide and community-based initiatives in technology-
based economic development. A September 2000 report titled Connecting Knowledge with a Global Marketplace
describes in much more detail the accomplishments and vision of the office. One of the major accomplishments
has been to get all of the component functions into contiguous office space on the second floor of the Ohio State
Research Foundation building. On many campuses, functions such as these that are nominally complementary
have a hard time coordinating because of physical separation.

TECHNOLOGY TRANSFER

The Office for Technology Licenses is one of the on-campus offices that are part of the Office for Technology
Partnerships. As such, it now reports to the assistant vice president for technology partnerships. The office is now
housed with several other organizations that encompass Ohio State’s integrated, “one-stop-shopping” approach.

Based on data from the Association of University Technology Managers (AUTM), Ohio State license income was
$1.6 million in FY 1999, for a royalty return on investment (royalties divided by total research expenditures) of
0.5%. License income ranks in the 64th percentile, and royalty ROI ranks in the 43rd percentile of the 142 academ-
ic institutions that participated in the AUTM Licensing Survey: FY 1999.4

Looking at the number of new licenses to start-ups in fiscal years 1998 and 1999 combined, Ohio State reported a
total of 11, placing it in the 52nd percentile in the total AUTM licensing survey population for this measure.
Looking at new start-ups formed, Ohio State reported none during this period, perhaps reflecting some of the past
ambiguity in policies regarding equity participation (see Entrepreneurial Development, below).

Up until a few years ago, the staffing of the Office for Technology Licenses was minimal, although there are now five
full-time people. The office is most heavily involved with those colleges that have been historically active in tech-
nology, primarily engineering and agriculture. Staff from the office may sit on planning committees in these col-
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leges and may participate in faculty searches, particularly with candidates who have a strong interest in patenting
or entrepreneurial activities. Additionally, the office has a wide range of other campus contacts. For example, it has
also worked closely with professors in the College of Arts who have been active in the development of new
approaches to computer-based animation.

Ohio State’s licensing office has at least two advantages over other universities. First, the director has been at the
university since the early 1990s and continuity has been greater than most universities. Second, the director has
solid relationships with key deans and center directors. This helps to quickly resolve issues and make sure that
information about intellectual property (IP) relevant to the college is available and understandable. One example of
this are the various updates on IP and licensing policies that are inserted into deans’ newsletters and other materi-
als that are routinely distributed to faculty members. Relatively frequent presentations on IP developments have
been given to the Deans’ Council meetings and to associate deans for research at their meetings.

The office has tried informational outreach seminars for faculty but the attendance has been low. In lieu of those
events, the approach is to work with deans to bring the licensing director and staff into college staff meetings,
departmental meetings, and industry advisory meetings. Faculty members have learned about protecting intellec-
tual property and how to work with the technology transfer office. Invention disclosure rates have been increasing
at a 20% to 25% annual rate since the office has been more active in outreach and increased the scope of its
services.

In future years, the involvement of the technology transfer function in deals that are more entrepreneurial in nature
is likely to increase significantly. As described below (see Entrepreneurial Development), there are a number of
external partnerships now underway that are focused explicitly on this type of activity.

INDUSTRIAL EXTENSION/TECHNICAL ASSISTANCE

The College of Agricultural, Food, and Environmental Sciences is the organizational locus of an extension appara-
tus that serves every county in the state. Although traditionally focused on the agricultural sector and allied
industries, it increasingly has concentrated on higher value-added industries and problems of economic develop-
ment at the community level (http://www.comdev.ohio-state.edu/cdsp.html).

Within this broad mission and mandate Ohio State University Extension offers a variety of training, outreach, and
leadership development activities. Some of these are primarily focused on skills and knowledge, while others try to
facilitate the processes of community change and leadership development. Some of the topics addressed in these
activities include the following: economic development; business retention and expansion; business attraction;
access to capital; industrial sites and buildings; development policies; small business development; downtown
development; home-based business; entrepreneurship; workforce development; labor management; wages and ben-
efit assessment; family incomes; marketing; tourism; and international issues (http://www.comdev.ohio-state.edu/;
http://www.comdev.ohio-state.edu/cdprog.html#c). Obviously, many of these issues go far beyond the traditional
emphases of agricultural extension and are quite consistent with the shifts in the university’s mission and goals
described elsewhere in this chapter.

ENTREPRENEURIAL DEVELOPMENT

While yet to realize national standing in terms of performance metrics, Ohio State has made extraordinary strides
in strengthening entrepreneurial development activity. One thrust has been in the improvement of internal poli-
cies, procedures, guidelines, and culture pertaining to faculty entrepreneurs. Prior to the recent changes, faculty
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members at Ohio State who were interested in building a start-up company around their inventive activity faced a
difficult road, a situation not dissimilar from other research universities. A second thrust in gearing up entrepre-
neurial activity has been the forging of robust partnerships with organizations that are external to the university,
but that are deeply involved in entrepreneurial development. Primarily through this creative use of partnerships,
Ohio State has created a full-service entrepreneurial development infrastructure.

Regarding policies and procedures, Ohio State has enacted or set in motion several internal reforms. An existing
law in Ohio, in effect, precluded university employees from having an ownership interest (equity position) in a
start-up company based on university-developed technology. Changing this situation demanded legislative relief,
however the first step involved a statewide campaign of education and advocacy led by the Office of Technology
Partnerships and the University Governmental Relations Office. It focused primarily on Ohio General Assembly.
The work of a statewide collaboration of business, legal and educational communities led to the passage of S.B. 286
in 2000 by the legislature. The law enabled Ohio public universities to be more flexible about faculty and state
equity holding and mandated that they develop guidelines for implementation. At Ohio State this has translated
into a campus-wide discussion and the drafting of a set of guidelines. The final version thereof was reviewed in a
series of public meetings on campus and was adopted by the Board of Trustees in early 2001. Since then five com-
panies have been formed involving faculty.

In addition to the guidelines, in 2000 the Faculty Committee on Patents and Copyrights completed a revised
Intellectual Property Policy. While not focusing exclusively on the start-up situation, it nonetheless clarifies expec-
tations and roles regarding intellectual property protection.

Externally, Ohio State has excelled in forging partnerships with community organizations actively involved in entre-
preneurial development — sometimes with Ohio State technology and sometimes not. In fact, these developments
have resulted in a new “branding” of the Office of Technology Partnerships into TechPartners. While officially an
Ohio State-based organization, four of the seven partners are outside the university.

One of the four external partners is Scitech, a research park that is located adjacent to the university but operates
through a separate nonprofit corporation. The mission of Scitech is to promote on-campus research alliances
between businesses and the university and to provide facilities to house companies that collaborate with Ohio State
researchers, including university spin-off enterprises. One way to ensure alignment of Scitech with the university is
through the Board of Trustees for the corporation. The university president chairs Scitech’s Board, and members
include the Ohio State vice president for research, deans from the College of Engineering and the College of Food,
Agricultural, and Environmental Sciences, a university trustee, and community and business leaders. Scitech tar-
gets as potential tenants those companies that hire students, engage in cooperative research relationships with Ohio
State, and license technology from Ohio State. Through a long-term master development agreement with Ohio
State, Scitech renovated 48,000 square feet of existing space and added 50,000 square feet of new space in 2001.
Currently, 25 companies reside in Scitech Park, including 12 that reside in the business incubator.

Scitech has also incubated another member of the TechPartners group, the recently established Technology
Commercialization Corporation (TCC). TCC occupies a niche between commercially creative Ohio State researchers
and the intellectual property they create and the local entrepreneurial community, particularly early stage institu-
tional venture capital funds. The function of the TCC is to groom raw technology into well-packaged, business
opportunities suitable for first round (seed stage) venture capital investments. TCC works closely with early
investors, and will have a special relationship with the $40 million seed venture fund that the Technology
Leadership Council has formed in Columbus. In recognition of the seed fund’s lead investor, it has been named the
Battelle Technology Fund.
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For any particular core technology, TCC accomplishes commercialization by securing intellectual property rights,
conducting developmental research to specify the market opportunity, conducting a focused development program
to reduce the technology to operational practice, building a new corporate entity, and preparing the company for
the first formal round of financing. Success at the technology commercialization phase prepares the early-stage
company to initiate a product or service that fulfills a significant market need and helps it create a team that can
execute the market strategy. This accomplished, TCC helps the start-up company connect with other aspects of the
regional technology enterprise infrastructure, such as admission into the local technology business incubator, the
Business Technology Center (BTC). BTC also serves as a tenant feeder to Scitech’s higher quality multi-tenant facili-
ties. Inits first year the TCC made five investments, two being licensees of university technology and three that
were tenants of the BTC incubator (see below).

The Ohio State University Foundation and the University Development Office (the unit responsible for organizing
and securing gifts and donations to Ohio State) have been assisting in fund-raising activities for the TCC. They
work with Scitech, which has secured nearly $4 million from government, university friends, and corporate sources.
The board of trustees of the Ohio State University Foundation has formulated an advisory committee from among
its members to guide its fund-raising efforts for technology commercialization. In parallel, a group called the
Technology Commercialization Advisory Board has emerged, which consists of venture capitalists, technology
entrepreneurs, active and retired business executives, and Ohio State officials.

Most recently, the TCC secured funds to establish a small pre-seed fund of approximately $700,000, half from the
State’s Technology Action Fund, $250,000 from a venture capital group, and $50,000 each from the College of
Engineering and Scitech. This pre-seed fund will be invested to evaluate new invention disclosures, existing intel-
lectual property assets, and nascent technological developments from the College of Engineering. The focus will be
on technological innovations that show promise for launching high-growth start-up businesses that would eventu-
ally enter the information technology, telecommunications, and wireless markets. Technologies that are identified
as having the greatest potential for commercial success will receive additional investment to advance the technolo-
gy toward commercialization. Validation and collaboration with industry participants and early investors will be a
high priority in order to quickly determine these markets’ appetite for supporting a potential new venture. Other
pre-seed funds are being planned for technology areas such as agriculture and the biosciences and medicine.

To further support entrepreneurial ventures, the university has advanced its relationships with the venture capital
industry through a so-called “affinity” VC investment strategy. An affinity fund is an independent, professionally
managed venture capital fund which, while investing broadly, also makes best efforts (and provides convincing evi-
dence thereof) to identify and invest in start-up companies commercializing inventions originating at the universi-
ty or otherwise located in central Ohio. In return, upon recommendations from The Office of the Treasurer to the
Board of Trustees Investments Committee, the university will make investments in the range of $500,000 to $2 mil-
lion in each such fund. All of this is done with advice and counsel from relevant legal, financial, and technology
groups at Ohio State.

Ohio State leadership has played an important role in the development of the Columbus Technology Leadership
Council, another entrepreneur support entity. The council is a membership organization, involving principals of
Columbus-based technology companies, that conducts a variety of educational, networking, and business mentor-
ing activities. The Leadership Council established as an objective the creation of the Battelle Technology Fund,
which reached a first close of $20 million with an eventual target of double that amount. The seed venture fund
will be available to Ohio State-linked start-ups, as well as other community-based companies. The council is also
one of the members of TechPartners.
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The fourth non-university member of TechPartners is the Business Technology Center (BTC), which is a Columbus-
based technology business incubator. The BTC has recently expanded its facilities from 25,000 square feet to
65,000 square feet. Included in the expansion are wet lab facilities for biotech start-ups, which meshes well with
strengths at Ohio State. In addition, BTC will continue its emphasis on information technology companies with the
advent of a “platform lab;” a facility geared to software development. Start-ups with Ohio State origins are expected
to be a primary source of tenants, and half of the 14 current tenants are companies that are built on university-
originated technology. The expansion will more than double this number of tenants.

The entrepreneurial resurgence at Ohio State will also benefit from new financial resources from the state of Ohio.
A Technology Action Fund (TAF) established in 1999, supports early commercial development of technology,
including proof-of-concept projects and prototyping. This money is awarded via a statewide competitive proposal
process. Also under discussion by the legislature is a plan (called The Ohio Plan or TOP) to create new university-
based research centers in three areas: nanotechnology and advanced materials, information technology, and
biotechnology. These competitively funded centers will be expected to produce state-of-the-art research that has
commercial potential for the Ohio’s new and existing technology companies. The state has also created a competi-
tive biotechnology research and technology transfer fund based on the tobacco settlement, which is slated to spend
upwards of $36 million within the next two years. Even though the economic slowdown and K-12 funding needs
have curtailed growth of these initiatives, they are expected to regain momentum downstream.

In addition to the changes described above, which primarily affect would-be faculty entrepreneurs, there has been
parallel activity in educational programs for students. In partnership with Arthur Andersen and other sponsors, the
Fisher College of Business (FCOB) launched a business plan competition this year. Student teams participated in
workshops led by program sponsors who provided guidance in business conception, planning and development, as
well as execution and funding. The latest College of Business initiative is a new Entrepreneurship Center. In future
years, the Office of Technology Partnerships will seek to expose university-developed technologies to student teams
as commercialization opportunities and use their skills in developing business plans.

Furthermore, students are being exposed to local entrepreneurs with success stories in a number of small-group,
mentoring environments. The Executive Luncheon Series Program brings leaders of local, fast-growing technology
companies to campus, where they can engage entrepreneurial faculty and students. Experiences such as these are
critical to building an entrepreneurial environment at Ohio State and in the community.

INDUSTRY EDUCATION AND TRAINING PARTNERSHIPS

In order to be responsive to regional and state-based employers, several units on campus have either revised exist-
ing education programs or launched new initiatives. Some of these lead to a degree or formal credential, while oth-
ers are less formally structured.

For example, in response to companies’ requests for a greater emphasis on teaming, the Fisher College of Business
revised its full-time MBA program, placing a greater emphasis on group projects and consensus building. The 21-
month curriculum develops critical thinking skills, global perspectives, and real-world leadership experience. The
college has also expanded its Evening MBA program to meet the growing needs of employers, with an increased
emphasis on group problem solving as well. In addition, the college offers an Executive MBA (EMBA) program for
amore elite group of attendees drawn from individuals who already hold managerial positions. The EMBA classes
meet only three days a month, but the Internet and a dedicated Web site enable group interaction and faculty guid-
ance. All of these revised degree programs are conceived within a context of creating 21st century managers who
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must thrive in a world that is increasingly global and connected.

In addition to formal degree-granting programs, the Fisher College of Business offers a nondegree Management
Certificate Program. This covers the usual business topics such as human resource management, workplace diver-
sity, employment law, accounting, finance, marketing, logistics, information technology, negotiation, and corporate
strategic planning.

Finally, College of Business faculty also deliver a number of custom-tailored programs for individual corporations,
professional and trade association, and other organizations. These programs are generally preceded by on-site
research and needs analyses that include interviews with company leadership. The intent is to craft the educational
program to the culture and needs of the corporate client. Again, there is a strong interest in serving regional
employers as well as entities based outside of Ohio. One example is the Ford Lean Manufacturing Program. This
course series was developed to provide MBA interns with concepts and knowledge pertaining to the lean-manufac-
turing methods originally developed in Japan. The program is intended to prepare students to be more effective
sooner at jobs with Ford Motor Company and its suppliers.

Not surprisingly, the College of Engineering also has been involved in a variety of educational programs to meet the
needs of industry. For example, it is developing a program in collaboration with IBM to train students in a model-
ing technique for circuit testing, called verification. Lucent has funded a series of advanced software engineering
courses as well.

The Ford Living-Learning Program is a particularly interesting industry-university educational partnership that
involves linkages between the Colleges of Engineering and Business, and Ford Motor Company. An industry-
focused residential environment has been created on campus that affords students an opportunity
(http://www.osuhousing.com/LLC/llc-ford.html) to get deeply involved in the challenges of working in that indus-
try. In addition to providing a residence, the program involves students in research opportunities focused on the
automotive industry, internship and service learning experiences, plant trips, and an extended summer orientation
with the company. Engineering students (primarily from mechanical engineering) and business students partici-
pate in the program.

CAREER SERVICES AND PLACEMENT

Ohio State’s career services are quite responsive to the needs of industry employers, particularly those that are
based in Ohio. The activities of the college of Engineering are illustrative (at Ohio State, much of this activity tends
to be decentralized to the college level). It hosted more than 700 recruiting visits by companies in the 1998-99
school year, with 51% of participants being Ohio companies. The college also sponsors three career fairs annually,
with upwards of 200 companies participating in each. It collaborates with the Columbus Technology Leadership
Council and the Columbus Chamber of Commerce on recruiting strategies. Engineering co-op and internship pro-
grams involve 70% of students prior to graduation, and the college runs training workshops for employers that par-
ticipate in the program. The college’s strategy is rounded out by an Internet-based job listing service and an annual
publication of a recruiter’s guide, with procedures, campus contacts, and statistical information. As a result of these
various procedures, the college reported that 60% of employed graduates accepted jobs in Ohio in the 1998-1999
academic year.
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FORMAL PARTNERSHIPS WITH ECONOMIC DEVELOPMENT

ORGANIZATIONS _ _ _
Over the past few years Ohio State increasingly has become connected to local economic development organiza-

tions. Through extensive networking and coordination the university is well represented in virtually all major eco-
nomic development discussions that occur in the region and at a statewide level.

The historical relationship of agriculture extension offices with every county in the state, for instance, has expanded
over the past decade to include economic development functions. Today, extension offices are deeply involved in
aspects of economic development ranging from economic analysis and development officer training to proposal
development and networking in order to access university resources.

Two groups in central Ohio play a lead role in economic development. The first is the Greater Columbus Chamber
of Commerce. The university is actively involved from the board level down to various committees. The president
of the chamber is a leader in many important community development discussions, including the biannual com-
pact concerning the distribution of state funds for community facilities and projects, many of which involve Ohio
State. For example, in FY ‘98 Scitech received $4 million from the community portion of the state’s capital budget,
$2 million of which was directed to the expansion of the local technology business incubator, the Business
Technology Center. As described above, both of these organizations are actively partnered with Ohio State. The
chamber also convenes a monthly meeting of all local chief economic development officers, and the university par-
ticipates in the meeting.

A second key group advancing local economic development is the Columbus Technology Leadership Council.