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Abstract

Knowledge management is becoming increasingly important in various sectors of

society. Universities are becoming important players in this respect. In this paper, I

examine why and how universities should manage their knowledge portfolios in order

to “optimize” their involvement in university-industry collaborations. I argue that

universities need to develop an appropriate context, structure and process to be

successful at this involvement. The evolution at K.U. Leuven is used as an illustrative

case to demonstrate how universities could evolve towards more active management

and transfer of their knowledge portfolios.

Introduction

These are challenging times. On the one hand, the world economy is witnessing one

of its steepest downturns that have occurred in history. On the other hand, the rate of

knowledge creation and innovation generation has reached remarkable heights, and

this revolution is likely to continue in the 21st century. Over the last fifty years, the

relationship between knowledge creation and economic growth has therefore rightly

received ample attention. Whereas economic research used to point to the central

role of the “production function” in explaining economic growth, we now find the

“production function” model replaced by the concept of the “knowledge production

function”. In the classical production function approach, labour and capital were the
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principal production factors to generate economic welfare. Productivity or “efficiency”

was the major focus of this approach, later to be complemented by the notions of

quality and flexibility. Indeed, the Japanese industry, in the 1970s and 1980s, has

shown its Western colleagues that efficiency should be matched by high levels of

product quality and sufficient levels of flexibility in order to meet a variety of customer

demands. Efficiency, quality and flexibility hence became the hallmarks of the

continuous improvement movement that swept across all industries during the late

1980s and the early 1990s.

The concept of the knowledge production function, as it emerged during the 1990s,

signals a very different message. It has shown that productivity can no longer be

interpreted as “only” an indicator of efficiency, quality or flexibility. Today’s

productivity combines efficiency and innovation. In other words, one simply cannot

“shrink to greatness”.  There are limits to “leanness”. Companies and industries

instead continuously have to rejuvenate and to reinvent themselves. This is no small

task. It implies that they ultimately should be willing to “destroy” their current

knowledge bases and to replace them by novel ones. This is a painstaking and risky

effort that a company often cannot achieve alone. To this end, companies require a

supportive environment, the necessary partnerships, access to the newly needed

skill-base as well as the acquisition of large amounts of novel knowledge about

technologies and markets. This is all the more challanging since most industries are

bound to witness increasing amounts of uncertainty, volatility, instability and

ambiguity in the coming decade.
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The questions faced by companies are manifold: (1) what business are we in, (2)

what technological evolutions provide opportunities or threats to our current positions,

(3) what are our products and markets and who are our customers, and (4) what are

our core capabilities? It is not astonishing then that in Europe, Japan and the U.S.

alike, about 80% of all companies have a high reliance on external sources for

technology and knowledge acquisition. The (research) universities obviously have an

important role to play in this process.

As we all have seen many times, the stakes in this process are high. If the

incumbents do not engage and succeed in rejuvenating themselves, new players will

do so. This is Joseph Schumpeter’s “eternal gale of creative destruction, bringing

new firms to the forefront”, while others disappear in the dark nights of economic

history. The duality of efficiency and innovation has further been observed in the

wave of high-tech entrepreneurialism that has swept the globe in recent years.

Companies like Cisco and Intel have been able to grow from being merely a start-up

into major, global powerhouses of technology development and innovation, spending

each year billions of dollars on R&D and external technology sourcing. Besides the

new giants, incumbents like General Electric have been transforming themselves into

highly efficient innovators, creating wealth for employees and shareholders through a

reliance on (both internal and external) intellectual and technological capital.

Quoting Alan Greenspan: “A perceptible quickening in the pace at which

technological innovations are applied, argues for the hypothesis that the recent

acceleration in labour productivity is not just a cyclical phenomenon or a statistical

aberration, but reflects, at least in part, a more deep-seated, still-developing shift in
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our economic landscape. The evidence for a technology-driven rise in the

prospective rate of return on new capital and an associated acceleration in labour

productivity is compelling, if not conclusive.” And, if productivity is more than mere

continuous efficiency improvements, encompassing knowledge-driven innovation,

one should carefully reconsider the role of university-industry collaborations in this

process.

The Role of the University

In the aforementioned eternal gale of creative destruction and rejuvenation, the role

of academic institutions as contributors to wealth creation and economic

development has received ample attention. The times during which academic

science and technology were largely “exogenous” to the economic system are over.

Academic research now has become much more endogenised and integrated into

the economic cycle of innovation and growth. On the one hand, business looks upon

academia as a source of scientific novelty and technological breakthroughs to fuel its

innovation process. On the other hand, an ever increasing number of academic

institutions is becoming fully aware of the economic potential of their research efforts.

In times of increasing size and complexity of the scientific enterprise, this economic

potential is welcomed to alleviate at least some of the budgettary pressures that arise

in maintaining research programme continuity. However, as the economic pressure

on academic research grows, universities have to cope with how they reconcile both

the “exogenous” (i.e. curiosity-driven invention) and “endogenous” (i.e. market-driven

innovation) component of the academic research community/ enterprise. Managing



5

academic R&D as a business therefore requires an appropriate context, structure

and processes within the university so that the fundamental values of research and

teaching are complemented rather than hampered by the university’s active

engagement and involvement in the emerging processes of industrial and

entrepreneurial innovation and knowledge transfer.

Context is related to the culture and the history that has unfolded within the academic

institution. It shapes and configures the norms, values and attitudes of academic

researchers towards combining “exogenous” and “endogenous” research and

innovation efforts. It shapes the attitudes towards combining “curiosity-driven”

research and actively seeking for “market-relevant” opportunities that originate from

this same research. Structure provides for appropriate organisational and incentive

mechanisms; while process relates to the day-to-day operations of knowledge

creation and innovation management within the academic environment. Processes

central to managing academic R&D as a business are knowledge management and

new venture creation.

Academic Science and Innovation: Focal Issues

Academic institutions have assumed multiple roles in society. From institutions of

education they have evolved towards research institutions where new fields of

science and technology can emerge. Their role as poles for new scientific and

technological development is well-recognized today and public authorities demand

from their university system to deliver value for money in the increasingly competitive

world of science and technology. Research output is continuously assessed and
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funding is made contingent upon the quality of the research performed. Individual

researchers as well as complete research groups and institutes are evaluated and

assessed at regular intervals. A dominant design of research performance definition,

assessment and monitoring has emerged.

At the same time, the basis of competition in most of the world’s economic systems

has also changed. Brain-intensive industries are emerging and the focus of

competition has shifted from productivity (the 1960s), over quality and flexibility (the

1970s and 1980s) towards innovation (the 1990s). Productivity growth models have

demonstrated the importance of knowledge and information as a third production

factor, besides labor and capital. Evidence of the importance of innovation to

economic growth has been presented at different levels of analysis. The firm level

and the regional level of geographically delineated clusters and networks both have

received much attention in studying and examining the impact of innovation on

economic performance. Firm-level studies on successful innovators have increasingly

demonstrated the importance and the effects of R&D networking as well as make-

and-buy decisions in determining innovative performance. Studies on clustering and

regional networks of innovation have demonstrated the significant contribution of

various actors in an innovation system to the economic well being of a particular

geographic area.

In these studies, universities appear as important actors throughout the innovation

value chain. Ever since Schumpeter described the role of the entrepreneur as a

principal economic agent in bridging the gap between science, technology and their

commercial application through innovation, technical entrepreneurs have received
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much attention. Ed Roberts’ 1991 book, Entrepreneurs in High Technology,

highlights this attention paid to technological entrepreneurs in bridging this gap. He

examined their antecedents as well as the factors that made their ventures

successful.

However, Ed Roberts’ book is important from another perspective as well. It indeed

demonstrates the important role that can be assumed by academic research and by

academic researchers in this entrepreneurial process. Because of the very nature of

their research activities, they are often ideally positioned to (help) bring new

knowledge to the market. As economic research is increasingly turning “production

function” research into “knowledge production function” research (the inputs to which

are to be defined in terms of R&D expenditures and R&D personnel), the impact of

academic research contributions on innovation and welfare creation are now

receiving widespread attention. As a consequence, universities are demanded not

only to play an active role in science and technology development, but also in turning

those developments into useful innovations whenever possible and desirable. Given

the generic failure of established firms in bringing new technologies to the market,

universities are increasingly looked upon as one source of incubators for knowledge

transfer through new venture creation. In other words, the traditional and well-

established long-term time lags between science, technology and utilization as

described by Thomas Allen in his 1977 book Managing the Flow of Technology,

become more and more intertwined with direct, short-term, non-linear, and “rapid”

linkages between science, technology and utilization.
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New technology ventures originating at universities assume a bridging function

between curiosity-driven academic research on the one hand and strategy-driven

corporate research on the other hand. These new ventures have the potential to

introduce technological disequilibria that change the rules of competition in existing

industries. They allow for a multitude of experiments with often competing “dominant

designs” and “business models,” only a few of which will ultimately survive. Hence,

new ventures are the gene pool from which new industries may emerge. Academic

entrepreneurship in biotechnology is probably the most striking example when it

comes to describing these phenomena. Compared to the traditional, established

pharmaceutical industry, with its limited number of firms that are still further

consolidating, the “young” sector of biopharmaceuticals is populated by about 1,900

companies in Europe and the U.S. alone. This allows for a lot of fermentation out of

which new industry paradigms will emerge. Universities can play an important role in

this process, as they can be a breeding ground for new venture creation. At a macro-

level, this phenomenon takes on another proportion as well. In 2000, aggregate

spending on industrial R&D in the U.S. will amount to about 190 billion USD (source:

Research Technology Management, March-April 2000 Issue, p. 6). For the first time

in the entrepreneurial history of the U.S., the amount of formal and informal venture

capital available to new technology-driven ventures will have become about equal to

the amount spent on corporate R&D. This evolution of corporate R&D spending

versus money available for technology venturing, introduces a new “dominant design”

in the way R&D is being structured in today’s knowledge economies. Complementary

to the well-known processes of industrial innovation, these knowledge-driven

ventures are at the roots of a process of entrepreneurial innovation. Universities are

increasingly present in this process.
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Of course, the process of academic entrepreneurship and new venture creation is to

a large extent spontaneous and organic. However, universities, as incubators of

entrepreneurial innovations, can create the context, structure and processes that

facilitate knowledge transfer through new venture creations. This requires them to

manage their R&D activities, at least partially, as a business. This, in turn, introduces

many “creative tensions” within the university itself. The case of K.U. Leuven

Research & Development illustrates this approach and the tensions that have to be

managed all along the way.

K.U. Leuven Research & Development:
Generating Economic Welfare through Academic R&D

K.U. Leuven Research & Development was founded in 1972 to manage the industry

component of the university’s R&D portfolio. What started as a minor fraction of the

total university R&D activity has, over the past 29 years, grown into a significant

portion of the university’s total R&D portfolio (anno 2000: 45 million Euro on a total

research budget of 190 million euro, or 24%). From its start, K.U. Leuven Research &

Development (further abbreviated as LRD) has received a large amount of

budgettary and human resource management autonomy within the university. This

implies that LRD, although being fully integrated within the university, manages its

own budgets as well as the research personnel employed on those budgets. From an

incentive point of view, creating  a context with such high levels of budgettary and

human resource autonomy is critical, since this allows for flexibility and degrees of

freedom to operate that are often lacking within the “traditional” university

administration. Hence, this autonomy, although highly necessary, also introduces a
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“creative tension” within the university itself. LRD indeed thereby operates at the

crossroads of the academic and the business value systems.

In addition, the fact that LRD now exists for 29 years is not to be neglected at all. This

“long” history indeed implies that, by now, several generations of faculty and

researchers have developed and built their careers alongside the presence of and

often based on active interaction with LRD. As a consequence, the “cultural” impact

of the historic embeddedness of LRD within the university is not to be

underestimated. Faculty and research staff all are acquainted with its existence as

well as the momentum it can generate in leveraging a group’s research endeavours.

Hence, time and history are an integral part of the context that enables LRD to

leverage the management and transfer of academic R&D.

Over time, LRD has developed three major activity poles that underpin its role in

managing academic R&D as a business. The first, and historically the oldest one, is

the contract research pole. Over the years, LRD has grown to provide about 24% of

the university’s R&D budget via contract research activities. As will become clearer

furtheron, those contract research activities have now reached significant levels both

in terms of the volume and in terms of the quality of the work performed. LRD has

developed and implemented the necessary processes for financial and personnel

management that should support these activities. In total, 480 contract researchers

were employed on the LRD payroll for the year 2000. Also, the legal and intellectual

property mechanisms that should underpin these activities are in place. A central

LRD staff of 22 collaborators assists the research groups with these activities. In

addition, 13 innovation coordinators (paid on a part-time basis by LRD, the rest of
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their salaries being provided by the university as they are generally assistant

professors or staff researchers) liaise on a permanent basis between LRD and the

research groups.

The second activity pole consists of managing the university’s knowledge portfolio.

This activity was first formally started in 2000 (although it existed organically well

before that date), with the creation of an internal intellectual property liaison office

and the establishment of a network of formal collaborations with different European

patent attorneys. Internal procedures and the necessary information infrastructure

were created to support this activity. Finally, a patent fund was established to help

research groups cover the initial costs and expenses related to their patenting needs.

At the moment, there is a portfolio of about 75 patents (including current and pending

applications). Given the differences between academic and industrial knowledge and

patent portfolios, the first criterion deployed by LRD in generating and developing the

university’s knowledge portfolio is “selectivity.” The interest is not so much in

generating a large portfolio of patents as in developing a valuable portfolio of patents.

The third activity pole concerns the transfer of knowledge via the creation of spin-off

companies. Here, LRD has developed the necessary mechanisms and processes

that assist in business development and raising venture capital. The university, in

partnership with two major Belgian banks, has created its own seed capital fund, the

Gemma Frisius-Fonds, which has access to 12.5 million Euro in (pre-)seed capital to

fund start-up companies that exploit university-based know-how. At the end of 2000,

the university had a portfolio of 39 spin-off companies. They are distributed across a

wide variety of knowledge domains, ranging from mechanical and electrical
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engineering to bio- and life-sciences. Their product-markets are as diverse as

automotive, internet security, 3D modelling, rapid prototyping, stress management

and tissue engineering.

The context of freedom and incentive to operate along those three activity poles, has

to be embedded in a proper organisational approach. Therefore, LRD introduced the

organisational concept of the “research division.” Researchers belonging to different

departments at the university, even belonging to different faculties, can decide to join

forces and to integrate the commercial-industrial component of their knowledge

portfolio in a research division at LRD. As a consequence, the research division

concept introduces a “de facto” interdisciplinary matrix structure within the university.

This, of course, does not happen without any tensions given the “professional

bureaucracies” universities normally are. Today there exist 40 divisions, supported by

about 220 faculty members and employing about 480 researchers, scattered across

the various faculties and departments of the university. Whereas the incentive system

within the departments and faculties is promotion along the academic ladder mainly

based on the assessment of research quality and teaching ability, the LRD divisions

have developed an incentive system that is based on budgettary flexibility and

financial autonomy. LRD divisions furthermore are entitled to participate both

intellectually and financially in the spin-off companies that they have grown and

developed.

This system thus implies that the university has created a matrix structure: research

excellence prevails along the hierarchical lines of the faculties and their respective

departments, whereas excellence in entrepreneurial and industrial innovation is



13

rewarded along the lines of the LRD divisions. This structure, with sufficient degrees

of coordination between academic research and innovation, as well as guaranteeing

sufficient autonomy to the faculty and staff engaged in entrepreneurial and industrial

innovation activities, is the basis of the university’s approach towards managing

academic science and technology as a business. In addition, the dual incentive

mechanism is at the core of a management process that enables the university to

maintain a balance and a healthy tension between striving for scientific excellence on

the one hand, and gearing this excellence towards application and innovation on the

other hand.

A more profound analysis of the performance and activities of the research divisions

involved in this matrix structure reveals that:

(1) Over the years, only 10% of the LRD activities in which the LRD research

divisions are engaged, can be labeled as consulting or routine analyses. The bulk

of the contractual LRD activities has evolved towards applied research and

knowledge development for industrial purposes. In other words, over the years,

the LRD divisions have not only grown with respect to the volume of their contract

research activities, but they have also maintained a high standard of quality as far

as the content of their LRD activities is concerned;

(2) In addition, the bibliometric performance of the research divisions is strongly

correlated with the (monetary) volume of the industrial innovation activities in

which they are involved via LRD, thus further corroborating the remarks on both

volume and quality of the LRD activities just mentioned;

(3) Finally, the top-performers in terms of academic research and industrial contract

volumes, also tend to be amongst the top-generators of new technology ventures.
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It is obvious that not all faculties are equally represented and involved. The majority

of LRD activities stems from the divisions belonging to the engineering (54%), bio-

medical (24%), bio-sciences (9%) and the sciences (7%) faculty. The humanities are

underrepresented, although their activities via LRD have been increasing over the

last five-year period.

However, in understanding the current performance of LRD in terms of participation

both in industrial and entrepreneurial innovation, the matrix structure only explains

part. Another major explanation of the present performance resides, as already

mentioned, with the fact that LRD has a 29-year presence within the university. This

historic presence is perhaps the single most important learning effect that has

occurred within the university as to academic involvement in the processes of

knowledge transfer for industrial and entrepreneurial innovation. It has enabled

several generations of faculty and staff to become acquainted with industrial

innovation; to understand its strengths and weaknesses; and to evaluate the benefits

of academic entrepreneurship as a complement to the more traditional and

established processes of industrial innovation. History and learning by doing have co-

evolved throughout the existence of LRD.

Finding the Right Mix of Mechanisms, Structure Meets Process

Even with several generations of academic researchers involved in knowledge

transfer, a university still has to find and balance the right mix of transfer and

innovation mechanisms in order to be performing. At LRD, this mix of structural
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mechanisms and processes has been designed and developed over time. It consists

of:

(1) A well-balanced system to manage and monitor contract research in the area of

industrial innovation. This system includes the necessary know-how and

processes for legal, financial and human resources management as to the volume

of research contracts generated via LRD. A central staff of 22 collaborators,

assisted by 13 innovation coordinators in the field, has grown in expertise and

experience over time. The innovation coordinators are paid by LRD on a part-time

basis (on average 20% of their salary) to act as a liaison officer between LRD and

its divisions. The rest of their time is spent as a researcher or junior faculty within

one of the LRD divisions. Processes to support the activities of the innovation

coordinators and to generate trust with the faculty and the researchers they are

serving, require continuous attention on behalf of the LRD management team.

Therefore, appropriate coordination mechanisms such as innovation coordinator

meetings and proper training for innovation coordinators to be effective, have

been created;

(2) An active knowledge management policy, including a patent fund and an

intellectual property management advisory group, has been established. This set-

up gains in expertise and experience as more cases are developed and

managed. As stated before, the core criterion is one of selectivity in admitting new

cases to the university’s patent portfolio. To this end, the necessary mechanisms,

tools and processes have been created to screen for novelty and inventiveness,

to do a quick scan of the know-how’s economic potential and to eventually assist

the research groups in writing the patent and its claim structure. Once again, a lot

of attention is paid to train and to educate researchers all over the university so
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that they become acquainted with the many intricacies of the process of

managing their knowledge portfolios;

(3) A venture fund has been created (see above), including an advisory group, to

assist academic entrepreneurs in creating their enterprise, taking into account up-

to-date principles and best practices on corporate governance. A major focus of

the LRD venture unit is to assist the entrepreneurs, first in developing their

business plan, then into growing the business plan into a solid business model.

Finding a proper funding structure, as well as the right management team, figures

high on the agenda of the LRD venture unit. In order to further assist the start-up

entrepreneur, LRD has access to an “Innovation & Incubation Centre” that is

jointly owned and operated by the university and the local regional development

agency. Finally, in 1999, Leuven.Inc was established which acts as a network

organisation bringing together “like-minded people” from academic research

groups, entrepreneurial start-ups, supporting services such as consultancy and

venture capital, and established companies in the Leuven area. The aim of

Leuven.Inc is to support and to stimulate the exchange of business experiences

between its members. To this end, events, opportunities for informal networking,

information and training sessions are continuously being organised and

generated. Leuven.Inc has close ties to the Cambridge Network. Besides the

more personal and informal linkages, the LRD and Leuven.Inc websites are linked

to the Cambridge Network website.

This mix of mechanisms, tools and processes has enabled the university to generate

an increasing flux of knowledge transfer contracts, patents, know-how licenses and

spin-offs. As of 2000, the university has created 39 spin-off companies, 21 of which
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have been created since 1997. When taking into account the structure of the present

“deal-flow,” it is expected to result in a steady state of 5-to-10 new spin-off creations

per year for the coming five years at least. By the end of 2000, these spin-offs

generated a turnover of 15 billion Belgian Francs and employed over 2000 people.

Two spin-offs have realised a successful IPO on Nasdaq and Easdaq. There have

been two failures sofar. However, as the companies all exploit university technology

(and thus engage in active knowledge transfer from the university to the company),

the highest failure rate occurs during the phase of spin-off creation. More than half of

the projects never make it to the actual stage of spin-off incorporation. Given these

facts and figures, it is therefore interesting to dwell in more detail on the critical

success factors that sustain spin-off momentum and growth.

Academic Entreprises and Entrepreneurs: The Road to Success

The biggest disadvantage the academic entrepreneurs face is a lack of size, scope

and complementary assets when they start their companies. As a consequence, and

based on analysis of the evolution of the 39 spin-offs that have been created sofar,

and that all have been actively monitored by LRD management at particular stages of

their development, the following propositions can be made as to what makes a spin-

off company successful:

(1) Spin-offs should develop both “focus” and “complementary activities” as early as

possible in their life cycle. Moving from a business plan to a business model is

therefore critical. It helps the companies to generate cash flows and to develop a

unique value network that charms and attracts customers as well as potential

partners and investors;
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(2) The development of complementary activities further allows spin-offs to adapt

their behavior to their newly discovered market environment. As they develop

these complementary assets and activities, they learn by doing. This learning

while experimenting “with” and “in” the market is more valuable than any well-

developed and long-studied business plan. It actually helps to modify and to grow

the business plan into a business model;

(3) Academic start-ups need to develop systems and structures, including

mechanisms to develop and to coordinate various functional activities, as soon as

possible, with minimal delays. Having a well-calibrated board of directors proves

to be a highly valuable asset in this respect;

(4) Academic entrepreneurs should be ambitious as well. Ambition generates

momentum, attracts partners and investors, induces networking and creates a

strategic intent that fuels the further growth of the company;

(5) The entrepreneurs also need to develop a strategic vision on their products and

markets. They very often know the technology extremely well, though they often

incur extreme liabilities on the business model and the sales side of their

business. Long-term strategic thinking is therefore necessary. It demonstrates the

entrepreneur’s power for abstract thinking and creative synthesis. It also enforces

coherence and consistency of action if implemented, while it stimulates

networking and engenders reputation for the entrepreneur and his or her team;

(6) Besides strategic vision, implementation is a final necessary and critical success

factor. Implementation truly is an asset since it forces the entrepreneurial team

into consistent thinking. It also generates new experiences and capabilities via

learning by doing and, as a consequence, it broadens the foundations of the

company’s value network. Implementation also confronts the entrepreneur with
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real-life hardships, such as the necessity to negotiate and to collaborate with

large, well-established companies and innovators in order to fuel growth. In other

words, implementation does not only point to the complementarity between the

new venture and large established innovators, but it also forces the new venture

to learn to “dance with an elephant without being crushed.”

Hence, in growing from business plan to business model, the successful spin-off

entrepreneur learns about strategy, systems and structure. But most of all, he or she

learns about how to build, develop and motivate a team that can sustain the growth

of the new venture.

Conclusion

In this paper, the context, structure and processes that universities can use to

become active players in the game of managing and applying academic science,

technology and innovation from an exploitation perspective have been discussed and

reviewed. The development of these three elements needs careful attention and

subtle support on behalf of the university’s management. Of equal importance, time is

an important factor in shaping culture and learning via experimentation. Both are

needed to transform the awareness of the university’s potential contribution to

innovation into an appropriate and acceptable context and structure within the

university itself. A matrix structure, coupled to a 29-year experience, has done a

remarkable job to manage the academic knowledge portfolio sofar at K.U. Leuven.

We are now learning how to turn industrial innovators into entrepreneurial innovators.

Assistance and funding help in this process, though they cannot act as a substitute
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for the ambition, the strategic thinking and the drive for implementation of the

entrepreneurs themselves. For academics, those lessons may be the hardest ones to

learn since they require them to continuously move between processes of “thinking”

and acts of “doing.” This movement should be at the heart of the evolving concept of

knowledge management at the university.
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