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ENGAGING THE INVENTOR: EXPLORING LICENSING
STRATEGIES FOR UNIVERSITY INVENTIONS AND
THE ROLE OF LATENT KNOWLEDGE

AJAY AGRAWAL*
Rotman School of Management, University of Toronto, Toronto, Ontario, Canada

A significant portion of knowledge generated by university inventors remains latent (uncodified
but codifiable), even though this information is valuable to firms that have licensed their inven-
tions and famously strong incentives exist to disseminate academic findings widely. However,
the licensee may access and exploit this latent knowledge by engaging the inventor during the
development phase. This paper examines the hypothesis that licensing strategies that directly
engage the inventor increase the likelihood and degree of commercialization success. While this
may seem somewhat apparent, firms in the sample under investigation vary substantially in the
degree to which they engage the inventor: one third of the sample does not engage the inventor
at all. On the other hand, the hypothesis might seem surprising given the norms of open science
under which university labs are expected to operate. Regression analyses based on a unique
dataset of 124 license agreements associated with inventions from MIT support the hypothesis
and generate results that are robust to a variety of controls. Copyright  2005 John Wiley &
Sons, Ltd.

INTRODUCTION

Many firms compete in highly innovative sectors
that benefit from related university research, such
as electronics, software, and life sciences. Given
the vast sums that national governments allocate
toward public sector research in these areas, it is
not surprising that much of great value is pro-
duced. However, although the output from such
research is generally considered a public good, it
does not seem equally accessible to all. Or, per-
haps more accurately, not all organizations appear
equally capable of utilizing university research out-
put. For example, in this paper I describe a dataset
in which less than half the firms that license a
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university invention are able to successfully com-
mercialize the product. Why might some firms be
more successful than others at commercializing
inventions they license from universities?

Some of the variance in commercialization suc-
cess across firms might be explained by the dif-
ference in the strategies they employ for acquiring
university inventions. In particular, some licensees
engage the inventors—the professors and graduate
students who performed the research—during the
development process, while others do not. In fact,
the variation across firms with respect to the degree
to which they engage the inventor seems quite dra-
matic indeed. Why might engaging the inventor in
the development process influence commercializa-
tion success? I assert that this action likely plays
an important role in the knowledge transfer pro-
cess and subsequently the commercialization pro-
cess. However, before discussing the details of
the knowledge transfer process, I turn to a brief
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discussion concerning particular characteristics of
knowledge itself.

Economists have traditionally described knowl-
edge by way of a dichotomous taxonomy; knowl-
edge is either codified or tacit (Katz and Shapiro,
1986). Codified knowledge is easy to acquire from
others; tacit knowledge is not. While this taxon-
omy has proven useful for certain types of analy-
ses, more descriptive frameworks, such as those
provided by Rogers (1980), Winter (1987), and
Zander and Kogut (1995), lead to richer insights
in certain settings.

Zander and Kogut, who state ‘[i]t would
be nonsensical to believe that there is a
single dimension called tacitness,’ propose a
framework that includes four characteristics of
knowledge: (1) codifiability (the degree to which
knowledge can be represented by symbols);
(2) teachability (the degree to which knowledge
can be taught); (3) complexity (the degree to
which knowledge embodies multiple kinds of
competencies); and (4) system dependence (the
degree to which knowledge requires many
different experienced people for its application).1

They apply their framework to examine the speed
of knowledge transfer associated with innovations
in a manufacturing setting.

In this paper, I build on their framework by
examining certain characteristics of newly created
knowledge in the university setting. In particu-
lar, I focus on the codifiability and complexity
dimensions of knowledge in terms of how these
attributes may impede firms from fully exploit-
ing their licensed inventions using only knowledge
contained in patents, publications, and other pub-
lic records. Furthermore, I describe how these and
related attributes (teachability, intuition, and uncer-
tainty) may make engaging the inventor a valuable
strategy for licensees.

To begin, I observe that while much university
knowledge associated with licensed inventions is
not codified, it also need not be tacit. That is
because even though knowledge is not codified,
it may be quite codifiable. Why might this be? It
is a direct result of the incentives and mechanisms
associated with codifying knowledge. Codification
is costly in terms of effort, and there are only

1 Zander and Kogut also include a fifth characteristic, product
observability, but this is only relevant in the context of
examining the rate of knowledge transfer to competing firms
against the will of the inventor and thus is not relevant here.

rewards for codifying certain types of knowledge.
At the same time, knowledge that is not codified
due to inadequate incentives may still be valuable
for commercialization. I will refer to knowledge
that is not codified but is codifiable as latent
knowledge.

Latent knowledge is important since although
university inventors have strong incentives to pub-
lish (Dasgupta and David, 1987, 1994) in jour-
nals and patents, only certain types of findings are
publishable. Consider, for example, ‘failed exper-
iments.’ Many survey participants interviewed for
this study indicate that the majority of experi-
ments fail, or at least partially fail. In fact, a sin-
gle publication or patent that reports the results
of a particular experiment is usually the result of
many experiments, but only the ‘final’ experiment
is reported.

However, much is learned during the process
of refining the experiment. Yet that intermediate
knowledge, or intuition building, is not reported.
Typically, the knowledge that is published describ-
ing the successful experiment offers the experi-
enced reader the information necessary to replicate
the experiment and generate the reported findings.
However, the knowledge not reported that was
learned in the process of arriving at the final suc-
cessful experiment is often valuable in developing
intuition regarding how the invention might behave
under alternate circumstances (i.e., when certain
factors are changed, relative to those described in
the reported experiment). In other words, latent
knowledge is valuable for climbing atop the shoul-
ders of giants, advancing research, and, in the case
of commercialization, developing the early-stage
inventions into saleable products or processes.

To be sure, early-stage inventions represent the
majority of university licenses. Based on results
from a survey of technology licensing officers
representing 62 U.S. research universities, Jensen
and Thursby (2001) describe inventions licensed
from universities as generally embryonic. In fact,
one of their most striking findings is that over
75 percent of the inventions licensed by these
universities were early stage. That is, half of these
inventions were only a proof of concept and, of
the remaining half, more than 50 percent were
only a lab-scale prototype (such as the invention
described later in this paper).

Thus, given that most university inventions
require substantial further development in order
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to be commercialized, the inventor’s latent knowl-
edge that is complementary to the published or
patented knowledge may be quite valuable for
commercialization. I will elaborate on this point
shortly. For the moment, I simply summarize by
stating that not all of the inventor’s knowledge
associated with a patented or published invention is
codified, despite its potential value, and that given
the incentive structure for codifying knowledge,
this phenomenon is systematic across inventions.

In addition to new knowledge associated with
university inventions being latent, it may also be
complex. The complexity of knowledge results
from the nature of university research (which usu-
ally requires worldwide novelty as opposed to
institution novelty or even country novelty) com-
bined with the type of problem-solving associated
with licensed inventions. Often, the solution to a
real-world problem requires combining disparate
fields of knowledge that do not fit neatly into a
traditional academic discipline. As such, inventors
often find themselves learning new topics on an
as-needed basis. Thus, it is not unusual that the
knowledge associated with an invention embod-
ies multiple kinds of competencies which licensees
may not have, particularly within one person or
research group. This type of complexity may also
create impediments to licensees fully utilizing their
university inventions.

As a result of these characteristics of university-
generated knowledge, licensees may be better able
to exploit their invention by engaging the inven-
tor for the following four reasons. First, since a
significant fraction of the non-codified knowledge
may be codifiable, the inventor is able to effec-
tively transfer this knowledge if given the appro-
priate incentives and mechanisms (Arora, 1995).
Engaging the inventor is a method for providing
both. Second, since the inventors have mastered
the complexity of the knowledge involved, at least
to the degree necessary for creating their invention,
they are able to teach all the necessary components
to the licensee.

Third, in the process of creating their invention,
the inventors develop intuition that enable them
to better predict how the invention will behave
under various circumstances and thus increase the
efficiency of the trial-and-error process that often
characterizes new product development. Fourth,
since product development is somewhat path de-
pendent, the licensees’ development challenges
at one stage will likely depend on development

decisions made at previous stages. As such, it
would be very difficult to predict at the time of
licensing all of the required knowledge that needs
to be transferred. Therefore, even if all of the nec-
essary knowledge is codifiable, the licensee would
not know what it doesn’t yet know, but will need to
know in later development stages and thus cannot
contract with the inventor at the outset to codify
and transfer all the knowledge it will eventually
need. It is therefore more helpful to be able to
interact with the inventor on an as-needed basis as
the development progresses.

Based on the above reasoning, I offer the fol-
lowing three assertions as the basis for expecting
to find a systematic relationship between engag-
ing the inventor and commercialization success:
(1) when new knowledge associated with an inven-
tion is generated, some of that knowledge is not
codified and remains latent (in other words, an
asymmetry exists such that the inventor has more
knowledge associated with the invention than oth-
ers, including the licensee); (2) at least part of
that latent knowledge is complementary to the
knowledge embodied in the licensed invention and
is valuable for the invention’s commercialization;
and (3) much of that latent knowledge is transfer-
able to others, such as the licensee.

Since this valuable knowledge is not codified,
the only way for the licensee to access it is to
work directly with the inventor. That the transfer
of knowledge between fellow engineers and sci-
entists who interact with each other is richer in
detail than that which is shared through the tra-
ditional mechanisms of the scientific community,
such as conferences, publications, and patents, has
been well documented (Crane, 1965, 1972; Win-
ter, 1987; Teece, 1981; Brown and Deguid, 1991;
Saxenian, 1994; Mowery, Oxley, and Silverman,
1996; Cockburn and Henderson, 1998; Almeida
and Kogut, 1999; Owen-Smith and Powell, 2003;
Agrawal, Cockburn, and McHale, 2003). Thus, it
is precisely because the inventor’s knowledge is
neither fully codified nor fully spills over by way
of general discourse in the scientific community
but is important for commercial development and
is also transferable that firms benefit from engag-
ing the inventor. Indeed, the Director of the MIT
Technology Licensing Office refers to technology
transfer as ‘a contact sport.’

Thus, the central hypothesis tested in this paper
is the following: Conditional on having in-licen-
sed the rights to a university invention, firms that
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employ a strategy of engaging the inventor to
supplement their development efforts will experi-
ence a greater likelihood and degree of commer-
cialization success. On one hand, this hypothe-
sis might seem somewhat obvious since technical
knowledge that is not codified and typically quite
complex is often difficult to transfer (McEvily and
Chakravarthy, 2002). However, fully one third of
the 124 licensees examined in this study chose not
to engage the inventor at all, and of those that
did there was significant variation in the degree to
which they did. On the other hand, the hypothesis
might seem surprising given the norms of open-
science under which university labs are expected
to operate; professors and graduate students have
strong incentives to publish results or at least fully
disclose them in patents. Thus, the importance of
engaging the inventor is an empirical question and
the central theme of this study.

Overall, I find support for the hypothesis, subject
to a number of caveats. Specifically, in terms of the
effects of engagement on the likelihood of success,
I find that increasing the level of engagement by
100 hours increases the odds of commercialization
at the mean by 23 percent. In terms of the effects
of engagement on the degree of success, I find that
increasing the level of engagement by 10 percent
increases revenues, or royalties per year, at the
mean by almost 30 percent. Also, I discuss several
explanations for my causal interpretation of this
relationship in the Results section of the paper.

The remainder of the study is organized as fol-
lows. To illustrate some of the characteristics of
knowledge associated with university inventions,
I offer a brief case study of a single invention
and describe why the inventor’s latent knowl-
edge was important for commercialization. I then
describe how I test my hypothesis empirically by
describing the methodology, including the data and
the estimation approach. Next, I report the find-
ings, including descriptive statistics and regression
analyses. Finally, I offer caveats and conclusions,
including a discussion regarding policy implica-
tions that complement the overall strategy orienta-
tion of the paper.

AN ILLUSTRATIVE EXAMPLE

A brief description of the invention

In 1998, a graduate student and his professor
from the Robotics and Control Systems Laboratory

made an invention disclosure to the technology
licensing office at the University of British
Columbia in Vancouver, Canada. The invention
was a dynamic force measurement system for artic-
ulated hydraulic arms. The suggested application
was a payload monitoring device for heavy-duty
machines such as excavators, mining shovels, and
log-loaders. (See Figure 1 for illustrations of the
types of machines to which this invention could
be applied.) In simple terms, the function of this
system was to measure the weight of a load in a
machine bucket while its arm was in motion.

The invention was comprised of a system of
components which included pressure and angle
sensors located on the arm of the manipulator,
a processor and screen located in the cab, and
algorithms (software) that calibrated the sensors,
calibrated the arm, and estimated loads using data
collected by the sensors. It is important to note that
while the inventor developed a working prototype
of the system including all components, the real
innovation was the knowledge in the software
that estimated the loads. All hardware used in the
prototype was off-the-shelf.

The invention was non-trivial. Firms in the
industry had attempted to develop such a prod-
uct but without success. Several firms traveled
great distances to the university lab to test the
system and were favorably impressed with its per-
formance.2

Further development required: prototype to
product

At the time when the researcher disclosed the
invention to the technology licensing office, the
solution was academically complete in the sense
that it achieved the primary technical objectives of
speed and accuracy (i.e., the system was able to
calculate the load in 3 seconds within 5 percent
accuracy). However, potential licensees noted that
the following areas would require further develop-
ment in order to transform the lab-scale invention
into a commercial product:

1. Robustness to scale: The solution had only been
tested on a lab-scale mini-excavator. Problems

2 I am thankful to experts from the weighing systems industry,
especially those from SI Technologies in Seattle, Washington
and Actronic Inc. in Auckland, New Zealand, for their overall
industry insights as well as their assessments of the particular
invention under investigation.
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pressure
sensors

on board
electronics

Instrumentation of the lab-scale prototype – A Takeuchi mini-excavator.

A ‘skidder’.

A ‘feller buncher’.

joint angle
sensor

on board
computer

A ‘backhoe loader’.

Figure 1. Types of machine to which the invention could be applied. (Courtesy of the inventor)

might arise when it was implemented on much
larger machines.

2. Robustness to geometry: The solution had only
been tested on one particular excavator model.
Problems might arise when it was implemented
on other models with different geometric prop-
erties.

3. Minimization of instrumentation: The system
involved three joint angle sensors and four pres-
sure sensors. This instrumentation was located
on the arm of the excavator and subject to the
harsh operating environment outside the cab.
Firms were interested in reducing the number
of sensors required for data capture for reasons
of both system robustness and cost.

4. Robustness to operator behavior The system
must be robust to shocks. Shocks may be caused
by operators banging the bucket on the ground

to shake loose dirt and rocks stuck between the
teeth or in the bucket.

5. Robustness to slope operation: Experiments in
the lab were conducted on a flat surface. Exca-
vator work often takes place in environments
where the cab is working on a slope.

6. Robustness to horizontal swing : The solution
had been designed for vertical motion, but hor-
izontal motion exerts additional forces.

In summary, a significant amount of further
development would be required to commercialize
the invention.

Why engaging the inventor was important for
commercialization

In this case, the inventor was uniquely positioned
to contribute to the commercial development of his
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invention relative to other engineers with similar
technical backgrounds, for two reasons. First, even
though the key knowledge for replicating his
invention would be largely codified in publications
and/or patents as well as in the source code of
the software and therefore easy to transfer, the
inventor possessed a great deal of non-codified
knowledge that would be useful for the further
development of the invention. However, although
the knowledge was not codified, it was codifiable.
Much of this knowledge was not published because
it was associated with ‘failed experiments.’ The
inventor indicated that he ran many (in his words,
‘hundreds’) formal and informal experiments over
a 5-year period and noted that only a small fraction
of the successful ones were reported in published
form. However, much was learned from the unsuc-
cessful experiments.

It is just as important to learn what doesn’t work as
to learn what does. And the great majority of ideas
don’t work, so they are never reported. But they are
very important for understanding how the system
works and for building intuition that helps guide
future development. So, as you can see, if I learn
just as much about the system from experiments
that don’t work—and there are many more that
don’t work than do—then it’s not surprising that
I can modify this system better than anyone else.
(Interview with inventor, Vancouver, July 2003)

Second, the inventor had invested time in learn-
ing a combination of topics that were somewhat
unique. In other words, he had not studied these
topics as a general matter of course but rather
learned some of them on an as-needed basis specif-
ically for the purpose of solving particular prob-
lems associated with this invention. As a result,
even though the knowledge required to replicate
the system was not considered very complex, the
knowledge associated with further development
was. It required competency in a number of areas
associated with robotics and control systems (kine-
matics, dynamics, estimation, digital signal pro-
cessing) as well as hydraulics.

For these two reasons—(1) accumulated knowl-
edge from failed experiments that was not pub-
lished but was codifiable and therefore easily
transferable, and (2) the development of a unique
expertise that combined competencies in a vari-
ety of areas specific to this invention—the inven-
tor was in a position to add significant value
to the commercialization of his invention. Thus,
he had latent knowledge about the invention that

a licensee would not, his latent knowledge was
complementary to the codified knowledge asso-
ciated with the invention and directly useful for
product development, and his latent knowledge
could be transferred to the licensee through direct
interaction. In other words, engaging the inven-
tor, at least in this case, would provide significant
benefit.

Next, I turn to testing the general effect of
engaging the inventor on the likelihood and degree
of commercialization success across a sample of
licensed inventions.

EMPIRICAL METHODOLOGY

Unit of analysis

The central purpose of this paper is to examine the
degree to which engaging the inventor influences
the success of strategies aimed at commercializing
university innovations. The unit of analysis used to
explore this issue is the license agreement. License
agreements offer a useful insight into technology
acquisition because they generate a paper trail that
is often absent in the transfer of knowledge across
organizational boundaries.

Firms that wish to acquire patent-protected tech-
nologies may do so by entering into a licens-
ing agreement with the patent owner in order to
use the invention. To this end, agreement records
maintained by organizations, such as universities,
often archive much of the data required to address
the hypothesis, including the inventor identity, the
licensee identity, and the licensing royalties, which
are a measure of economic performance. However,
these records do not include information concern-
ing the level of inventor engagement.

To be sure, much commercially important
knowledge is transferred from the university to
industry through channels other than patents and
licensing. In fact, this channel of knowledge
transfer is arguably less economically important
than several others, such as publications and
consulting (Cohen, Nelson, and Walsh, 2002;
Agrawal and Henderson, 2002). However, it is
precisely because this channel generates a paper
trail that facilitates empirical study that it is chosen
as the basis for analysis here.

Sample

The sample used for this study was drawn from
license agreements based on inventions developed
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by MIT faculty who belonged to the Departments
of Mechanical Engineering (ME) or Electrical
Engineering and Computer Science (EECS) dur-
ing the 1998–99 academic year. It was necessary
to select inventions by current faculty so that the
inventors could be interviewed to collect infor-
mation regarding the degree to which they were
engaged by acquiring firms. There were 438 such
agreements.

Next, agreements that were activated before
1983 or after 1994 were removed from the sam-
ple. The former limitation was introduced because
publication citation data were only available after
1982. The latter limitation was applied for two
reasons: (1) to allow time for inventions to be com-
mercialized;3 (2) the quality measure described
below utilizes 5 years of forward patent citations
and thus constrains the range of years from which
data can be drawn. These restrictions reduced the
number of observations to 187. Finally, I was able
to arrange interviews with faculty inventors for
inventions associated with 124 licensing agree-
ments.4 These agreements form the basis of the
sample.

Data sources

Data were drawn from several sources. Royalty,
license agreement, invention, firm, and sponsor-
ship data were collected from the MIT Technol-
ogy Licensing Office (TLO). Patent citation infor-
mation was collected from the USPTO and IBM
patent websites. Firm size was collected from Stan-
dard & Poor’s Corporate Registry, Lexis Nexis,
various directories of private firms, and inter-
views where necessary. Finally, information about
the inventor–licensee relationship was collected
through interviews with MIT faculty.

3 This restriction allowed for a minimum of 5 years to commer-
cialize.
4 There were 92 unique researchers associated with the 124
licensing agreements since some individuals were associated
with more than one. Also, the 41 researchers who were not
interviewed and the 63 licenses associated with them did not
appear to be significantly different from those in the sample.
Specifically, the licenses associated with those researchers not
interviewed had averages of quality = 6.56, age = 9.12, and
sof tware = 19.1 percent, compared to the sample averages of
6.83, 9.55, and 16.9 percent, respectively. In addition, 69 percent
of the researchers not interviewed were from EECS compared
to 65 percent of the sample. Note: the variables quality and
software are defined below and age is the age of the license
agreement in years, as of August 1999.

Variables

The variables used in the analysis are summarized
in Table 1 and described below.

Dependent variables: Likelihood and degree of
economic success

Two dependent variables are used in the analysis:
Commercialize and Royalties per year (RPY ).

Commercialize is a measure of economic per-
formance. It is a binary variable that indicates
whether an innovation is commercialized. It equals
1 if a product based on the licensed invention
has been sold. In other words: if RPY > 0 →
Commercialize = 1. Commercialize is used to
estimate the likelihood of economic success, which
is distinct from the degree of success. The degree
of success may be heavily influenced by other fac-
tors, such as marketing and distribution. A measure
for degree of economic success is discussed next.

RPY is also a measure of economic perfor-
mance. It is the sum of the royalty payments
divided by the number of years the agreement is
active.5 This information was collected on a con-
fidential basis from the TLO under the condition
that licensee identities would not be revealed.

There are several types of income generated
from a licensing agreement. These include roy-
alties, license issue fees, and license maintenance
fees. However, only royalties are used in this anal-
ysis since only they directly reflect commercial
success.6 Since all sources of income are recorded

5 Present values of past royalty income are generated using an
annual discount rate of 8 percent and an annual inflation rate
of 3 percent. Running royalty payments are usually specified in
the license agreement as a percentage of net sales of the product
resulting from the invention. The value of ‘net sales’ is generally
determined by the licensee’s billings for the licensed product or
process, less the sum of the following: (1) discounts allowed in
amounts customary in the trade for quantity purchases, cash pay-
ments, prompt payments, wholesalers, and distributors; (2) sales,
tariff duties, and/or use taxes directly imposed and with ref-
erence to particular sales; (3) outbound transportation prepaid
or allowed; (4) amounts allowed or credited on returns; and
(5) allowance for bad debt, not to exceed a specified fraction
(often 5%) of total net sales per calendar year. There are, how-
ever, other methods by which royalties may be charged, such as
a fixed fee per unit sold.
6 The license issue fee includes patent reimbursement costs and
also may include extra administrative costs. These charges are
levied to confirm the seriousness of the licensee. Similarly,
license maintenance fees are collected on a regular basis to
confirm the continued interest of the licensee in developing the
invention. Once a product is commercialized, running royalties
are collected against the license maintenance fee such that no
maintenance fee is charged if the royalties collected exceed the
maintenance fee.
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Table 1. Variables and definitions

Variable Definition Source

Dependent variables
Commercialize (binary) Binary variable indicating whether a product

employing the licensed invention was
developed and sold (royalties > 0)

TLO financial records

Royalties/year (1999 dollars) Revenues from royalties collected from licensee
(present values)

TLO financial records

Key explanatory variable
Engage (hours, 00s) Number of hours researchers (faculty, graduate

students, research scientists) from the inventor’s
lab collaborated with scientists from the
importing firm

MIT faculty interviews

Control variables
Quality (citations) Number of forward patent citations (measured

5 years from date of issue of original MIT
patent to filing date of citing patent)

USPTO database, IBM patent
website

Software (binary) Binary variable indicating whether the invention is
software

MIT TLO agreement records

EECS (binary) Binary variable indicating if the key inventor is
appointed to EECS (else ME)

MIT faculty appointment records

Local (binary) Binary variable indicating if acquiring firm is
located within 50 miles of the MIT campus (a
1-hour drive)

MIT TLO licensee files

Start-up (binary) Binary variable indicating if the importing firm
was founded on the basis of the licensed
technology

MIT TLO licensee files

Size (employees) Number of employees at time of license agreement S&P Corporate Registry,
Lexis/Nexis, interviews

Sponsor (binary) Binary variable indicating whether the research
that led to the invention was sponsored by the
licensee

MIT TLO licensee agreement
records

The natural logarithm of a variable X will be denoted ln X.

together in the license agreement record, line-item
royalty payments are extracted and totaled sepa-
rately for this study. RPY may take a value that is
positive or zero. A value of zero indicates that the
invention was licensed but a commercial product
was never sold.

Key explanatory variable: engaging the
inventor

The key explanatory variable used in this analysis
is engage. Engage measures the number of hours
that professors, graduate students, and research sci-
entists collaborated with firms or worked on prob-
lems that were directly related to an invention after
it was licensed and before it began to generate rev-
enues. This work was only counted if it was done
in collaboration or close communication with the
licensee and was motivated by the licensee.

The data for this measure were collected by
way of interviews. Faculty inventors were asked

to estimate the amount of time they or any
researchers associated with their lab, including
graduate students, research fellows, and visiting
scientists, worked on problems in collaboration or
close communication with the firm after the inven-
tion was licensed. Initial responses were often
general, such as ‘two Master’s theses.’ Profes-
sors were asked to estimate the number of per-
son hours involved in this research collabora-
tion (1 year = 2000 hours, 1 month = 160 hours,
1 week = 40 hours, 1 day = 8 hours).

Engage is an estimate of the degree to which
the firm acquiring the technology engaged the
inventor for further research related to the licensed
invention. Firms that license an invention have
the right to develop it utilizing any resources they
wish. There are no contractual terms in the sample
of agreements studied here in which the licensee is
legally bound to involve the inventor’s research lab
for further research or development. It is therefore
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assumed that engaging the inventor is a strategic
decision (allocation of resources) that reflects the
licensee’s perception that doing so will contribute
to successful commercialization.

Control variables

Seven control variables are employed in the study.
Each is described below.

Quality is a measure of the ‘quality’ or ‘impor-
tance’ of the invention. Following Carpenter and
Narin (1993), Trajtenberg, Henderson, and Jaffe
(1997), and Rosenkopf and Nerkar (2001), this
measure is constructed by counting the number of
times a patent (or patents) in a licensing agree-
ment is cited by subsequent patents.7 In cases
where more than one patent is included in an
agreement, quality is assigned a value equal to
the maximum number of citations associated with
any single patent in that set. A 5-year window,
measured between the issue date of the licensed
patent and the application date of the citing patent,
is used to minimize the effect of forward trun-
cation. Lanjouw and Schankerman (1999) found
forward citations to be a reasonably good mea-
sure of patent quality since they were significantly
related to patent renewals and infringement litiga-
tions. In addition, they found that results using a
5-year window were highly correlated with those
obtained by using a longer 10-year window (>0.8)
and a 15-year window (>0.7). As described above,
quality is included as a control given the obvious
concern that it might influence both the likelihood
of engaging the inventor and the likelihood of com-
mercialization success.

Software is a binary variable that indicates
whether the invention licensed is software. Soft-
ware is characterized by some properties that may
influence the probability of successful commercial-
ization, namely codifiability. In fact, Zander and
Kogut (1995) construct their measure of codifiabil-
ity specifically to capture the extent to which the
knowledge associated with their sample of man-
ufacturing firms could be articulated in software
and documents.

EECS is a binary variable that indicates whether
the inventor is appointed to the department of
EECS or ME. This control variable is included

7 In their study of the optical disk industry, Rosenkopf and
Nerkar employ a forward citation count as a measure of ‘impact,’
which is similar in spirit to the measure of quality used here.

to capture systematic differences that may exist
between inventors from these two departments in
terms of either technology areas or cultures that
are relevant to commercialization (Bercovitz and
Feldman, 2004).

Local is a binary variable that indicates whether
the licensee firm is located in Massachusetts,
specifically within 50 miles of MIT. The agglom-
eration literature, which is largely based on the
conjecture that knowledge spillovers are localized,
suggests that firms that are physically close to
MIT will benefit disproportionately from knowl-
edge spillovers that originate from research con-
ducted at the campus (Marshall, 1920; Krug-
man, 1991; Jaffe, Trajtenberg, and Henderson,
1993; Audretsch and Feldman, 1996; Almeida and
Kogut, 1999; Porter, 2000).

Start-up is a binary variable that indicates
whether the acquiring firm is a start-up com-
pany founded on the basis of the licensed tech-
nology. This information and classification were
collected from the MIT Technology Licensing
Office records. The successful development of an
acquired invention might be more important to
a start-up since the product represents a greater
fraction of the company’s overall business. At
the same time, established firms may be better
equipped in terms of experience and resources to
develop inventions (Roberts, 1991; Shane, 2004).

Size is a measure of the size of the acquir-
ing firm. It is measured in terms of the num-
ber of employees at the time the license agree-
ment was activated. Smaller firms tend to have the
advantage in industries that are highly innovative,
where skilled labor is relatively important (Acs and
Audretsch, 1987). At the same time, larger firms
may have an advantage where there are increasing
returns to R&D or where they benefit from greater
absorptive capacity (Cohen and Levinthal, 1989,
1990).

Sponsor is a binary measure that indicates
whether the research that led to the invention is
sponsored by the licensee. Given the interest of
this study in examining the effect of engaging the
inventor on a research basis, it follows that engag-
ing the inventor ex ante on a financial basis by way
of sponsorship is also of interest. Are sponsors able
to influence the direction of research such that the
resultant inventions are more easily commercial-
ized? Venture capitalists, while quite distinct from
university research sponsors, can have significant
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influence over the research they finance (Gompers
and Lerner, 2001).

The basic model

The basic model to be tested is

Performancei = f (Engagementi ) (1)

where Performancei is the economic performance
of the ith license agreement and
Engagementi is a measure of the degree to which
the acquiring firm engages the inventor for further
research or development on products associated
with the invention covered under the ith agree-
ment. The expected derivative is

δPerformancei

δEngagementi

> 0 (2)

The relationship between engage and the likeli-
hood of successful commercialization is estimated
using a logit regression with the specification

ln
{

prob(commercializei )

prob(not commercializei )

}
= α(engagei )

+ βxi (3)

where commercializei is the binary variable that
indicates whether the invention covered under the
ith agreement has been commercialized (if yes,
commercializei = 1), engagei is the degree to
which the acquiring firm engaged the inventor for
further research (in units of hundreds of hours),
and xi is a vector of control variables.

Similarly, the relationship between engage and
the degree of commercial success is estimated
using tobit (left-censored at zero) and OLS models
with the specification

ln(RPY)∗
i = α(engagei ) + βxi + εi (4)

EMPIRICAL ANALYSIS

Sample characteristics

Table 2 provides descriptive statistics for measures
used in the analyses. Of the 124 license agree-
ments included in the sample, only 58 (47%) were
commercialized. In other words, 66 license agree-
ments did not result in a commercialized product
of any kind.8 While the mean value of RPY was
approximately $63,000, 19 (15%) generated less
than $10,000 and an additional 20 generated less
than $50,000. Nineteen license agreements gener-
ated more than $50,000 per year and, of those, two
generated more than $1 million per year.

While the average amount of time that firms
engaged inventors was approximately 760 hours,
firms did not engage the inventor at all in 46 (37%)
cases. Thirty-three (27%) engaged the inventor for
less than three person months (480 hours). An
additional 20 engaged for less than six person
months (1000 hours), and 16 (13%) engaged for
less than 1 year (2000 hours). In nine cases (7%),

8 Although all of these license agreements were at least 5 years
old, it is possible that some may have resulted in a commercial-
ized product after the period under investigation.

Table 2. Descriptive statistics

Variable Mean S.D. Min. Max.

Dependent variables
Commercialize (binary) 0.4677 0.5010 0 1
Royalties/year (1999 dollars) 63,150 289,360 0 2.7m

Key explanatory variable
Engage (hours, 00s) 7.63 11.10 0 40.00

Control variables
Quality (patent citations) 6.83 7.41 0 37
Software (binary) 0.169 0.377 0 1
EECS (binary) 0.645 0.480 0 1
Local (binary) 0.371 0.485 0 1
Start-up (binary) 0.306 0.463 0 1
Size (employees) 18,120 61,530 1 396k
Sponsor (binary) 0.145 0.354 0 1
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the acquiring firm engaged the inventor for more
than one person year.

In addition, two particularly interesting control
variables are quality and local. Inventions included
in the sample had an average quality of approxi-
mately 6.8 (patent citations in 5 years). Thirty-two
(26%) had no citations, and an additional 38 (31%)
had fewer than five citations. Twenty-four (19%)
had between five and 10 citations, 22 (18%) had
between 10 and 20, and eight (6%) had more
than 20.

While the average distance between the licensee
and the MIT campus is approximately 1500 miles,
more than 50 percent of the license agreements
were made with firms in the New England area,
including 46 (37%) that were licensed to firms
in Massachusetts within 50 miles of MIT. For
these 46 observations, local = 1. Interestingly, 24
(19%) were made with firms in California, and
18 (15%) were made with firms elsewhere in the
United States. In other words, 83 percent of the
inventions that were licensed to U.S. firms went to
firms from either New England or California. Only
14 percent of the total sample were licensed to
foreign firms (Japan, Germany, France, and Israel).

Table 3 provides correlations between all vari-
ables. These data reveal some perhaps surprising
relationships. For example, although EECS is the

department most commonly associated with exten-
sive technology licensing at many universities, the
EECS dummy variable is negatively correlated
with commercialize in these MIT data. There are
actually more successful commercializations from
EECS in an absolute sense (31 compared to 27
from ME), but inventions are less likely to be com-
mercialized (31/80 compared to 27/44 for ME),
hence the negative correlation. Also, software is
negatively correlated with commercialize. Unsur-
prisingly, quality, local, and start-up are positively
correlated with commercialize. The relationships
between these variables will be examined more
thoroughly in the multivariate regression analyses
that follow.

Regression analysis

This section turns to the evaluation of the principal
hypothesis of the paper. As a preliminary step, the
cross-tabulation of commercialize against engage,
illustrated in Table 4, suggests a strong, positive
relationship between the two measures. Regres-
sion results are reported in Tables 5–7. The first
employs a logit, the second a tobit, and the third
an ordinary least squares specification.

The coefficients reported from the logit regres-
sion are presented in both their traditional form
(columns 5a and 5b) and also as odds ratios

Table 3. Correlation matrix

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

(1) Commercialize 1
(2) ln (RPY ) 0.9792 1
(3) Engage 0.5627 0.6546 1
(4) ln (Quality) 0.3289 0.3621 0.3928 1
(5) Software −0.1216 −0.1425 −0.1484 −0.6483 1
(6) EECS −0.2168 −0.2174 −0.0814 0.0005 0.2001 1
(7) Local 0.1166 0.1051 0.0769 −0.0350 0.0538 −0.2330 1
(8) Start-Up 0.1832 0.2078 0.2724 −0.1091 0.1196 −0.1286 0.5035 1
(9) ln (Size) −0.0904 −0.1160 −0.0873 0.0862 −0.1611 0.1638 −0.5368 −0.6479 1
(10) Sponsor 0.0725 0.0806 0.0140 0.1136 −0.1861 −0.1250 0.0153 −0.1249 0.0619 1

Table 4. Cross-tabulation: commercialize against engage

Engage

Commercialize 0 hours 0 < X < 1000 hours X > 1000 hours Total

0 40 19 7 66
1 6 16 36 58

Total 46 35 43 124
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Table 5. Logit results

Dependent variable = CommercializeN = 124 observations

5a 5b 5c
(logistic odds ratio)

5d
(logistic odds ratio)

Engage 0.210∗∗∗ 1.234∗∗∗

(0.051) (0.063)
ln (Quality) 1.245∗∗∗ 0.813∗∗ 3.473∗∗∗ 2.255∗∗

(0.315) (0.407) (1.095) (0.919)
Software 1.892∗∗ 1.426 6.635∗ 4.164

(0.869) (1.048) (5.764) (4.365)
EECS −1.331∗∗∗ −1.224∗∗ 0.264∗∗∗ 0.294∗∗

(0.490) (0.573) (0.129) (0.169)
Local −0.031 0.121 0.970 1.129

(0.542) (0.622) (0.526) (0.702)
Start-up 1.488∗∗ 0.251 4.429∗∗ 1.286

(0.650) (0.799) (2.877) (1.027)
ln (Size) 0.092 0.022 1.097 1.023

(0.088) (0.106) (0.096) (0.109)
Sponsor 0.480 0.628 1.616 1.874

(0.578) (0.666) (0.934) (1.249)
Constant −2.511∗∗ −2.301∗

(0.979) (1.190)
χ 2 32.39 66.17 32.39 66.17
Prob > χ 2 0.000 0.000 0.000 0.000
Pseudo R2 0.1890 0.3861 0.1890 0.3861

Significant at the ∗ 0.1 level; ∗∗ 0.05; ∗∗∗ 0.01

(columns 5c and 5d), which are the amounts by
which the odds favoring Y = 1 (that the inven-
tion is commercialized) are multiplied per one-
unit increase in that X variable, assuming the
other right-hand-side variables remain constant.
The tobit specification (Table 6) is employed where
RPY is used as the dependent variable since this
measure is bounded below zero. This correction,
however, does not change the sign or significance
of the results, relative to OLS (Table 7).

Table 5 reports results associated with determi-
nants of the likelihood of commercial success. In
the first column (5a), the binary variable commer-
cialize is regressed on the seven control variables.
Unsurprisingly, the relationship between quality
and commercial success is positive and signifi-
cant, as is the relationship between software and
commercial success. The latter result is consistent
with the notion that codified knowledge is more
amenable to transfer. In addition, the relationship
between start-up and commercialize is also posi-
tive.

There does not seem to be a statistically signif-
icant relationship between firm size and commer-
cialization success, perhaps reflecting the mixed

Table 6. Tobit results

Dependent variable = ln
(RPY ) N = 124 (66 left-

censored observations)

6a 6b

Engage 0.390∗∗∗

(0.074)
ln(Quality) 5.177∗∗∗ 2.322∗∗

(1.167) (1.041)
Software 7.436∗∗ 4.205

(3.491) (2.929)
EECS −5.112∗∗∗ −3.933∗∗

(1.878) (1.585)
Local −0.021 0.687

(2.191) (1.851)
Start-up 5.816∗∗ 0.745

(2.547) (2.285)
ln(Size) 0.347 0.050

(0.369) (0.315)
Sponsor 2.148 1.691

(2.391) (2.008)
Constant −9.029∗∗ −4.422

(4.033) (3.341)
χ 2 34.14 60.95
Prob > χ 2 0.000 0.000
Pseudo R2 0.065 0.116

Significant at the ∗ 0.1 level; ∗∗ 0.05; ∗∗∗ 0.01
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Table 7. OLS results

Dependent variable = ln(RPY )
N = 124

7a 7b

Engage 0.263∗∗∗

(0.038)
ln(Quality) 2.586∗∗∗ 1.076∗∗

(0.512) (0.483)
Software 3.459∗∗ 1.740

(1.546) (1.326)
EECS −2.685∗∗∗ −2.013∗∗

(0.937) (0.796)
Local −0.587 −0.127

(1.069) (0.903)
Start-up 3.238∗∗∗ 0.482

(1.232) (1.111)
ln(Size) 0.112 −0.029

(0.178) (0.151)
Sponsor 0.993 0.801

(1.216) (1.025)
Constant 0.424 2.031

(1.749) (1.492)
R2 0.265 0.482
Adj. R2 0.220 0.446

∗ Significant at the 0.1 level, ∗∗ 0.05, ∗∗∗ 0.01

evidence regarding innovation advantages associ-
ated with size (i.e., large firms benefit from R&D
scale where there are increasing returns, and small
firms benefit from sharper incentives and a lack of
ties to legacy technologies, markets, and organiza-
tional structures). Licenses associated with inven-
tions from EECS are less likely to achieve com-
mercialization success than those from ME, con-
sistent with the correlations shown above.

Most surprising, however, is the absence of
a statistical relationship between local and com-
mercialize as well as between sponsor and com-
mercialize. Given the mounting empirical evi-
dence concerning the localization of knowledge
spillovers, the former result is unexpected. How-
ever, it is likely due to the large number of local
licensees. In terms of absolute values, there are
still a disproportionately large number of commer-
cialization successes that are local. However, in
relative terms, local licensees do not appear to per-
form better than average. It is also surprising that
those licensees who sponsor research resulting in
an invention that they then license do not perform
better than average. In other words, these firms
do not seem to benefit from the ability to steer
university research in such a way as to make the

resultant inventions more amenable to commercial-
ization success.

The strategy of engaging the inventor is first
examined in column 5b. First, the result of this
regression indicates that the relationship between
engaging the inventor and the likelihood of com-
mercialization success is positive and statistically
significant. Stated another way, this result suggests
the null hypothesis—that engaging the inventor
is not related to the likelihood of commercializa-
tion—may be rejected. Column 5d, which reports
the same result, but with the coefficients expressed
as ‘log odds,’ indicates that the marginal effect of
a 100-hour (2.5-week) increase in the duration for
which the licensee engages the inventor multiplies
the odds of commercialization by approximately
1.23. In other words, this increases the odds at the
mean by 23 percent.9

It is also important to note that after includ-
ing engage in the regression (5b), the coefficients
on software and start-up, which had been statisti-
cally significant in the previous model (5a), are
no longer so. Perhaps the transferability advan-
tage conferred on software because it is codified is
reduced after including engage, since engagement
allows for the transmission of latent knowledge
that was not previously codified. The latter result is
consistent with the argument that the reason start-
ups are more likely to successfully commercialize
their licensed inventions is because they are more
likely to engage the inventor. As such, after includ-
ing the measure for engagement, the start-up effect
disappears.

Tables 6 and 7 report similar results; engage
has a positive, systematic effect on the degree
of commercial success. Again, this suggests that
the null hypothesis may be rejected. The tobit
model in column 6b estimates the coefficient on
engage as 0.390, which implies an elasticity at
the mean equal to (0.390) ∗ (7.63) = 2.98. For
example, if the amount by which the acquiring firm

9 In addition to measuring the degree to which licensees engaged
the inventor, I also tested a measure that is based on the count
of individuals that the licensee eventually recruited from the
inventor’s lab. Interestingly, the number of recruits does not
have a significant effect on the likelihood of commercialization,
after controlling for the level of engagement. This suggests
a limited importance of firm boundaries to the efficacy of
knowledge transfer that results from direct interaction. In other
words, if one assumes that actual recruitment is a reasonable
proxy for a higher anticipated likelihood of recruitment at
the time of engagement, then the absence of a recruitment
effect suggests that anticipated recruitment does not influence
knowledge transfer, after controlling for the level of engagement.
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engages the inventor is increased by 10 percent
(i.e., from 763 to 763 + 76 = 839 hours), RPY
is estimated to increase by 29.8 percent, from
$63,000 to $81,774.

In comparison, the OLS model in Table 7 esti-
mates the coefficient on engage as 0.263. Thus the
marginal effect on ln(RPY ) of increasing engage
by 76 hours, as in the case above, is an increase
of (0.263) ∗ (0.76) = 0.200. This implies an esti-
mated increase from $63,000 to $75,600 in RPY.
In other words, this specification estimates that, at
the mean, a 10 percent increase in engage results
in a 20 percent increase in RPY. Thus, relative
to the OLS model, the tobit model that corrects
for the nature of the dependent variable, which is
left-censored at zero, estimates a steeper relation-
ship between engage and performance at the mean.
Also, as in the previous case, the control variables
software and start-up are positive and significant,
but lose their significance once engage is added to
the model. In addition, recall that some researchers
are associated with more than one license agree-
ment. The results remain essentially the same after
including researcher-fixed effects. Finally, I exam-
ined the interaction of engage with each of the
dummy variables (software, EECS, local, start-up,
and sponsor). Interestingly, there does not appear
to be a ‘boost’ to the engagement effect when
licensees are local or start-ups, which is some-
what surprising given the focus on these topics
in the university technology transfer literature. In
fact, none of the interaction terms are significant at
the 5 percent level (and therefore those regressions
are not reported in the tables).

At this point, it is incumbent on me to explain
why I have interpreted the observed statistical rela-
tionship between engaging the inventor and com-
mercialization success as causal. This is particu-
larly important since, owing to data limitations, I
am not able to employ some of the common causal-
ity estimation techniques, such as using a suitable
instrument. To be sure, the direction of causal-
ity is not obvious. Perhaps inventions that are
commercially successful are more likely to attract
the involvement of their university inventors? Or,
more subtly, perhaps inventors are more likely
to engage with the licensee if they suspect their
inventions are of higher quality and thus have a
greater probability of commercial success? In other
words, an alternative hypothesis is that professors
and graduate students are able to ‘pick winners,’
and thus their decision to engage is determined

by the inventor’s pay-off expectations and pref-
erences rather than by the licensee’s technology
acquisition strategy. It is certainly plausible that
inventors enjoy significant information asymme-
try relative to licensees concerning the quality of
the invention. Thus, I offer several reasons for my
causal interpretation of the reported findings.

First, recall that the sample is not generated
from a random set of university inventions but
rather specifically from a set of licensed inven-
tions. Inventions are screened by both the TLO
and the acquiring firm prior to licensing. Each of
these organizations has the technical expertise as
well as the incentive, due to the costs and effort
involved, to thoroughly evaluate the invention. The
TLO usually pays for all legal costs associated
with examining and filing patent applications, and
the licensee pays an initiation fee to the TLO
to cover these costs upon entering into a license
agreement. In addition, the licensing firm is often
required to submit a business plan to the TLO out-
lining investment and development milestones for
the invention. The TLO reserves the right to with-
draw the licensee’s right to the invention if they
do not meet the agreed-upon milestones. While the
pecuniary expenditures are not large, the combina-
tion of time, effort, and expense deters firms that
are not serious about an invention from pursuing
a license. In other words, entering into a licensing
agreement is a reasonably credible signal of the
licensee’s intentions to commercialize the inven-
tion.

Second, recall that there are many individual
inventors associated with the sample under inves-
tigation, not one aggregate inventor. If there was a
single inventor, one might imagine that that person
would allocate their time such that they engaged
only with firms that licensed the ‘best’ inventions
until the marginal benefit of engagement equaled
the marginal cost. However, this is not the case.
Each inventor only has the option of engaging
with firms on projects associated with their own
inventions. Filing patents is costly from the inven-
tor’s perspective. Not only does the process take
time away from research, but it involves the type
of administrative effort that professors famously
detest. In addition, professors do not receive the
same level of peer recognition from patenting as
they do from publishing or conference presenta-
tions. Thus, there are no obvious reasons why
university inventors would patent their inventions
if they did not care to see them commercialized.
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Third, recall the embryonic state of most uni-
versity inventions. As such, at the time of initi-
ating the licensing agreement, there is significant
uncertainty on both sides—licensee and inven-
tor—regarding what will be involved in the devel-
opment of the new product and the market demand.
Thus, it would seem difficult for the inventor to
compare expected pay-offs across inventions.

Fourth, recall that a control is used for the
quality of the invention as measured by patent
citations during the first 5 years. This is to control
for variation in quality across inventions since
the quality of the invention may influence both
the likelihood of engaging the inventor and the
likelihood of commercial success.

Fifth, the measures of engagement hours are
restricted to the time before the invention is first
commercialized. This is to reduce the effect of the
inventor seeking to increase involvement after the
product has demonstrated market success.

Finally, and perhaps most convincingly, detailed
interviews with inventors revealed that firms usu-
ally decided on the degree to which they would
involve inventors (professors or their graduate
students) rather than the other way around. To
this end, many inventors expressed the belief that
licensing firms had greater insights than they into
the size and nature of relevant markets, including
desired features for the end product and consumer
willingness to pay.

CONCLUSIONS

The results reported in this study support the
hypothesis that strategies that involve engaging
the inventor favorably influence the likelihood and
degree of commercialization success. While the
findings are compelling, the hypothesis seems sim-
ple and demands further discussion as well as
caveats.

An observation that was offered at the outset as
one of the motivations for why this hypothesis is
interesting was that fully one third of the obser-
vations in the sample involve licensees that did
not engage the inventor at all; also, those that did
engage the inventor did so to varying degrees. Why
might licensees choose not to engage the inventor?
First, firms may undervalue the potential contribu-
tion from inventors. Furthermore, firms may vary
in the degree to which they do not know how much
they do not know. Thus, asymmetric ignorance (or

arrogance) across firms may result in the variance
of level of engagement. Second, firms have vary-
ing degrees of in-house expertise and those with
more might be less inclined to engage the inven-
tor. Third, some inventions might not require as
much additional development and modification as
others. Fourth, licensee firms may not wish to
commercialize the invention for strategic reasons,
even though they have incurred a cost to license it
(Agrawal and Garlappi, 2004). Therefore, in future
work, I plan to investigate these issues in detail to
better understand why firms choose not to engage
inventors when there appears to be a systematic
benefit to doing so.

Another important caveat is that the model pro-
posed here offers little insight into the actual func-
tional form of the relationship between engaging
the inventor and commercialization success. Surely
there are decreasing returns at some level such
that there is a point where it no longer makes
sense to further engage the inventor. While I tested
quadratic and various other types of relationships
with these data, I was unable to estimate any mean-
ingful functional form. Perhaps I was unable to
find the point of diminishing returns because MIT
inventors reach their limit (the point where their
marginal benefit from further engagement equals
their marginal cost) before the licensee does, such
that licensee firms rarely experience diminishing
returns from their perspective.

Also, I do not examine alternative mechanisms
available to firms, such as further investments
in in-house R&D or contracting out to other
researchers, for obtaining the required knowledge.
This is an important simplification, particularly
if the options available vary systematically with
the propensity to engage the inventor. However,
this weakness may be limited owing to the lim-
ited number of outside options available, given
the highly specialized and unique nature of much
university research. In addition, I do not consider
the cost of engaging the inventor, and therefore
even a very small benefit of engagement seems
worthwhile. I leave the game-theoretic modeling
of decisions to engage based on overall pay-offs
(based on costs and benefits), evaluated by both
sides of the relationship, for future work.

There are additional caveats with respect to the
generalizability of these results. To what extent
is engaging the inventor useful outside of EECS
and ME? For example, inventions in biotechnol-
ogy, such as genetic sequences, might be more
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codified, and therefore licensees may benefit less
from engaging the inventor. However, Zucker,
Darby, and Brewer (1998) report that the timing
and location of biotech entry were partly explained
by the presence of local star scientists, suggesting
that not all of the relevant knowledge for commer-
cialization was codified in the genetic sequencing
discoveries published in academic journals. Also,
to what extent is engaging the inventor useful
for technology that is developed outside of the
university context? Perhaps inventions developed
in corporate settings are more applied such that
licensees benefit less from engaging the inventor?
While this may be true, it is important to keep in
mind that the inventions examined in this study are
from application-oriented departments as opposed
to the more basic types of research performed in
pure science departments.

Finally, these results stand in contrast to the
widely held belief that university-generated knowl-
edge is a freely available public good. Despite
several studies emphasizing that although knowl-
edge spillovers are freely available they are not
costless to use (Cohen and Levinthal, 1989, 1990;
Cockburn and Henderson, 1998; Lim, 2000), little
attention has been paid to the role of the inven-
tor in transferring knowledge (Agrawal, 2001).10 In
other words, important components of university-
generated knowledge do not spill over from the
university. Instead, private contracts (or at least
relationships) between the acquiring firm and the
inventor are required in order to perform the nec-
essary knowledge transfer.

To this end, it is interesting to speculate about
the broader policy implications of this study in
terms of the practical application of new knowl-
edge generated from university research in general.
It seems reasonable to assert that the knowledge
studied here is particularly applied relative to that
generated by university research overall, from dis-
ciplines such as biology, chemistry, and physics
as well as political science, sociology, and eco-
nomics. It may, in fact, be even more important to
engage the researcher in the transfer of university
knowledge more broadly defined since the knowl-
edge examined here was constructed from inven-
tions that were explicitly licensed with commer-
cial intentions. Given the vast sums that national

10 Studies such as Grant (1996) do, however, emphasize the
view that knowledge resides in the individual, rather than the
organization, and focus attention on the organization’s role in
knowledge application.

governments spend on university research in both
the natural and social sciences, understanding the
mechanisms that influence the transfer of univer-
sity knowledge, including the role of researchers
and their activities above and beyond publica-
tion and conference presentations, may offer valu-
able insights with significant economic and social
implications.
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