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ABSTRACT

Innovation U: A National Study of New University Roles in a Knowledge Economy

Louis G. Tornatzky, Paul G. Waugaman, & Denis O. Gray

A small but growing number of research universities are significantly involved in external partnering relationships that contribute to regional knowledge economies:  industry research collaboration, technology commercialization, entrepreneurial programs, and industry-focused education.  Ingredients of success include a supportive organizational culture, a compatible mission, and visionary leadership.  Based on twelve case studies, the paper describes current institutional practice in this area. 

Introduction

Over the past decade, research universities have become settings for an often-spirited debate about their core mission and activities.   Increasingly challenged has been the traditional mission of the institution: research and scholarship; teaching and education; and college and community service.  An alternative vision, with greater emphasis on the externally “engaged” institution is in the process of becoming legitimated.

The impetus for these changes has come from several quarters.  For one, historical champions of the land grant university have urged a re-examination of the basis premises and foci of the service and extension roles (Kellogg Commission, 2000).  In effect a process is underway to re-define the land grant mission so that it extends to industrial partners and clients, and encompasses dramatically different approaches to moving new knowledge into the society.  That is, more societal benefit will accrue from selling it rather than giving it away.  Second, state governments and regional economic development organizations have come to see universities as something more than a source of trained students, but potentially an active and important asset in improving public policies and economic opportunities (Tornatzky, 2000). Third, sophisticated companies – large and small – see the research university as a critical resource in building knowledge-intensive businesses and are drawn to communities that are centers of research and technology (DeVol, 1999).  Oddly enough, parents and families have also fueled this discussion, as it becomes increasingly clear that states and regions with an absence of technology industry end up exporting most of their science and engineering graduates to other parts of the country (Tornatzky et al, 1998).

This paper describes the results of a modest research effort designed to document the efforts of a small group of research universities to be externally engaged in the service of technology-based economic development.  The paper is organized into four sections.  First, we will briefly reprise the methods and approach of the research.  Second, we will describe the types of novel practices and policies being implemented in our sample of institutions.  Third - and critically important - we will describe some of the cultural underpinnings of these efforts.   Finally, we will speculate about the future of these organizational innovations. 

A Reprise of the Project

The study (Tornatzky, Waugaman, and Gray, 2002) was a two-year effort supported by the National Science Foundation, that was part of an eight-year program of benchmarking research (Tornatzky, 2001) focused on research universities.   That program had developed a systematic and quantitative approach to ranking and rating universities on their technology transfer performance, and in parallel defining what “best-in-class” universities were doing differently in terms of practices, programs, and policies, that might account for their higher level of performance.

The current study followed the same general strategy, but our team wanted to look more broadly at university-industry-community relationships and involvement in regional economic development.  Based on our knowledge of the research and practice literature, we defined several domains of relevant activities (industry research partnerships; technology transfer; entrepreneurial development; industry focused education and training; career services and placement; formal partnerships with state or regional economic development organizations; and use of industry input to campus programs).   We were also interested in other precursors or concomitants of the more operational partnering rewards; mission; and organizational culture.

We then persuaded 40 national experts – researchers, consultants, practitioners, and policy buffs – to act as a panel of judges in order to pick some exemplary universities in terms of external partnering.  We asked them to consider our definitions and descriptions of the partnering domains, and in parallel to review a list of the top 164 US universities in terms of annual research expenditures.  Their task was to nominate or vote for those institutions that they thought exemplified successful involvement across the range of partnering domains.  Our team simply added up the votes across the 40 judges, and identified the top 10% of vote getters
 as defining our case study sample of “best-in-class” institutions. 

We then spent the next 18 months laboriously gathering information from the 12 institutions.  The raw data derived from dozens of phone and in-person interviews, review of several lineal feet of internal reports, planning documents, and program propaganda, and much iterative feedback from our informants.  Each draft chapter was reviewed several times by different people at each institution to make sure the final version was factually correct and up to date as of when we went to press.

What We Learned: Novel Practices, Programs and Policies

Aside from organizational innovations that were domain-specific, these institutions were notable in other ways.   For one, each of the schools seemed to be actively involved – and achieving successes  - in most or all of the practice domains.   While most first class research universities can point to successful involvement in one or two areas, it is not the norm to be pervasively involved across the range of partnering activities.   In addition, these seemingly disparate partnering activities tended to be joined in a systemic approach.  That is, they were typically organized and conceived as integrated and complementary, with much cross-referrals, contiguous offices, and the use of coordinating councils or other governance structures that were orthogonal to the established academic structure. 

Industry Research Partnering. Doing R&D in collaboration with companies was extensive, customer-friendly, and accepted among the study sample. The scope of industry-sponsored work was significant as a fraction of total research expenditures (7% is the approximate national norm), and in terms of organizational values and rewards the money was “the same color” as that from NSF or NIH.  In other words, getting industry research support was not necessarily fatal to a tenure or promotion bid, and often helped.   Often the cooperative research relationships led to, or derived from, technology transfer relationships, again illustrating the integrative aspects of the partnering activities.  Some illustrations:

· Penn State has roughly 17% of its research portfolio funded by industry.  It has an Industrial Research Office to foster industry research relationships and function as a single initial contact point for companies.   There is an industry-friendly directory of faculty expertise and interests, and procedures in place to package industry relationships (e.g., master agreements).  An adjacent research park, with both industry and university tenants, facilitates industry-university interaction.

· Purdue has 12.5% of its research funded by industry, and also has an industry research office, an Internet-based faculty directory (Connect Indiana), a system of contract facilitation and master agreements, and an extremely large research park. 

· Georgia Tech, with 22.5% of its research supported by industry, is the champion in this arena, both among our sample and nationally.   It too has an Industry Contract Office to facilitate one-stop shopping, as well as adjacent facilities that bring industry and academics.  Georgia Tech has been quite successful in launching centers and institutes with extensive and intensive industry involvement.  The Georgia Research Alliance – with a mix of industry and government money and expertise – has played a significant brokering and financial role in all of these activities. 

Technology Transfer. All of the 12 institutions are adept at patenting, licensing and commercialization, and rank in the top quartile or better on virtually all technology transfer performance indicators.  In addition, extensive attention is paid to the “economic geography” of technology transfer.  That is, the extent to which technology transfer involves state-based companies, thus contributing significant value to the state economy.   Most have developed significant expertise in doing start-up deals (and encouraging faculty therein), and technology transfer seems to be closely linked to other engagement domains.  Other details and examples:

· There is a can-do approach to managing conflicts of interest and commitment, or as on informant described it: “don’t cross the line, but you can get real close”.

· Several of the institutions, often in partnership with state government, have orchestrated access to pre-seed money in other to enable the development of prototypes and conduct proof-of-concept studies.  For example, Purdue operates the Trask Technology Innovation Awards program, which provides grants of up to $100K to faculty inventors to develop the commercial potential of their technologies. 

· Virtually all of the offices have departed from a strategy that emphasized maximizing royalty returns on licensing deals to an approach that concentrates on moving the technology out the door, often in the form of start-up arrangements. 

· There are easily understood “roadmaps” for faculty via which they can understand the policies, rules, and procedures of the technology transfer function (Virginia Tech is a good example).

· Several of the university technology transfer offices have strong working relationships with local business incubation programs and services, many of which are located in university research parks (e.g., Penn State, Purdue, Georgia Tech, Ohio State, Wisconsin,  NC State).

· There is extensive faculty education and training on intellectual property and tech transfer topics, often running concurrently in unit and institutional levels (e.g., Carnegie-Mellon).  Virginia Tech runs an annual all-day workshop on intellectual property issues.

· Staffing of the tech transfer programs is  at above the national benchmark levels in terms of professionals per unit of research expenditures, with a range of expertise represented (e.g., doing startups).

· The technology transfer function is highly visible, legitimate and linked to other external partnering activities.  At Ohio State it is part of the Technology Partners cluster of linked organization.  
Entrepreneurial Development.  Virtually all of the 12 are actively involved in fostering local entrepreneurial ventures through technology business incubators (Tornatzky et al, 1996), educational programs, and community outreach.   Typically these activities are an adjunct to or partner of the technology transfer function.

· Purdue claims the largest square footage of incubation space anywhere in the county, with three incubators in its research park.  The facilities are made available to faculty  inventors, and there is extensive enabling policy to encourage their involvement.  In addition, Purdue operates the Trask Pre-Seed Capital Investment Program, which provides grants of up to $250K to faculty start-up companies.

· Georgia Tech has developed 125,000 square feet of incubator space, graduated nearly a hundred companies, and attracted hundreds of millions in investment capital.

· Utah’s  Centers of Excellence program , which  provides grants for pre-commercial development, has led to the establishment of over 120 companies and the creation of over 2000 job.

· UCSD operates the Connect program that tends to be externally focused on the San Diego high tech entrepreneurial network.  It conducts a wide variety of outreach, education, and networking programs, and supports itself entirely by fees and soft money.
· There is an extensive, award-winning program in entrepreneurial education at Carnegie-Mellon, with graduate, undergraduate, and continuing education courses being offered.
Extension. Several of the 12 had adapted their historic extension role to providing technical assistance to hundreds of industrial companies - a new Land Grant model. In some cases, the extension services are organized around key state industries.

· NC State’s Industrial Extension Service is over thirty years old, provides services to  hundred of clients annually, and has the active involvement of College of Engineering faculty and staff. 

· PENNTAP  was established in 1965, and had 600 engagements with client companies in its most recent program year.

· Georgia Tech has the oldest and largest extension service, with 70 staff in 18 regional offices, and over  1500 client engagements annually. 

· In the 1960s, Texas A&M pioneered  the development of its Engineering Experiment Station, which was a deliberate takeoff from its land grant tradition, but designed to serve industrial companies. 

Industry-Responsive Training and Education.  All were involved in extensive non-traditional educational offerings, that catered to local industry needs, addressed new technologies, and management issues of technology-based companies.

· Georgia Tech reaches 18,000 participants annually with a diverse program of short courses and certificate programs, which in turn is linked to its industry extension service that operates in several branch offices around the state.

· Purdue delivers an extensive customer base of non-traditional students via its network of branch campuses.  It makes extensive use of industry-focused training needs assessments in crafting coursework at regional centers. 

· UCSD reaches 35,000 annually with an emphasis on technology-related courses and programs that are aligned with the San Diego economy. 

Formal Partnering with State and Local Agencies.  Several of the 12 involved in strategic and operational partnering roles with state economic development organizations.  Informed state policy makers recognize the importance of university technology assets. 

· There are longstanding relationships between Georgia Tech, the State of Georgia, and the Georgia Research alliance.  As a result, Georgia Tech becomes in effect the operator of several of the program components of the state’s technology-oriented economic development strategy.  Through other programs of the Economic Development Institute, Georgia Tech also assists in training and strategy development for local economic development organizations.

· Penn State is a partner and an operator of various Commonwealth of Pennsylvania  programs (PENNTAP, Ben Franklin Partnership.

· Through its Public Services Program and Economic Development Assistance Center, Virginia Tech provides program development assistance, training, and planning help to local economic development organizations throughout the state.

Culture and Rewards: The Engine That Drives the Train

While this compendium of program and practice examples extracted from the Innovation U book (Tornatzky et al, 2002) is indeed impressive, what was even more apparent to our research team was the extent to which each of the 12 institutions had adapted their organizational cultures to legitimate the new roles.   We have come to the conclusion that this was the most important element  in technology-focused external partnering and engagement.   Some of the expressions of cultural support including the following:

· In virtually all of the institutions, senior leadership was “out front” and visible in support of and championing for the programs.  One would find sprinkled throughout university publications rich quotations from Presidents and Chancellors about the critical important of these new roles for the institution.  Many of these CEOs had had experiences in their own career that predisposed them to stress the new partnering roles. 

· At several levels within the institutions there was language in mission, vision, and goal statements that supported the external partnering roles.  Often these were prominent in recent university-wide strategic plans as well.  

· Several of the universities had annual awards or recognition programs that spotlighted the accomplishments of individuals and units in technology commercialization, entrepreneurship, industry research partnering, and related activities.  The symbolic value of these events generally far exceeded the dollar value of the formal awards, as they tended to be covered by regional media and attended by state political leaders.

· New language in promotion and tenure criteria formally legitimated the role of various partnering activity accomplishments in a portfolio (e.g., patents).

· New positions, with wide visibility and authority, were created (e.g., VP for University Outreach, Director of Office of Industry Partnerships) that legitimated and extended the external partnering role. 

· University Web sites were replete with links and language pointing to university roles, services, and accomplishments in external partnering.

· High visibility hires tended to include partnering experience and interest among the selection criteria, and those institutions that had a long history in external partnering tended to have a cadre of leadership with like minds on the wisdom and legitimacy of these activities.  

Issues of Sustainability

Given the perspectives and biases of the research team, we felt that the organizational innovations described in the Innovation U book and summarized in this paper are a positive development for the academic community.  Needless to say, there are others in the academic community who would argue that these developments are unfortunate and will degrade or defocus the institution.  Given those circumstances, it might be useful to close with some speculation about what might allow these new roles for the university to continue and flourish, and conversely what might threaten their survival.  

· Continuation of Leadership.  As noted above, institutional leadership and support is a key factor.  Unfortunately, successful university CEOs are a hot commodity, and the typical career path involves moving from one university to another every few years.  In our own research – and even among our study sample for this project – we have seen how fragile many of these partner initiatives are, and how easily they can unravel.   In order to sustain these new university roles, it is important that they do not rely on one or two influential leaders, but are supported by a whole cadre of deans, chairs, and other.

· The General Difficulty of Universities in Maintaining Focus.  By their nature, universities are diffuse and somewhat disorganized social systems.  It is difficult for them to maintain focus outside of their traditional roles, unless extraordinary sustained efforts are expended.  Just the nature of the beast.

· Issues of Partisan Politics.  Many of activities described here involve some degree of direct collaboration with state government.  For example, if state political leadership is pushing an agenda of technology-based development, the state universities can benefit from new resources and government support.   The potential danger is that the state development agenda may not have bi-partisan support, which can expose the university to buffeting and shifting financial and political backing as administrations change.  

· Organizational Restructuring.  Partnership activities are not necessarily consistent with the typical organizational structures of universities.  We found that the more established and stable partnering activities tended to be housed and managed in novel types of organizational structures and governance relationships.  To the extent that early efforts are launched in an ad hoc manner, and do not go through a process of organizational re-structuring, their long term survival may be chancy. 

· University Traditionalism.  Last, but clearly not least, is the fact that most academics and academic leaders are lukewarm about the partnering approaches described here.  To the extent that they can outlast the champions of organizational change and innovation, these new forms of engagement may not be long-lived.  
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� There proved to be some false positives among the ratings, in that upon closer examination and preliminary contact with a nominated university it became quickly apparent that they had departed from an earlier commitment to the agenda of external engagement.  Two others were eliminated from the final case study sample because of resource and time constraints.
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