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ABSTRACT 

Drawing on pooled cross-section time series data and fieldwork based 

comparative case studies, this dissertation examines the causes and consequences of 

increased patenting by Research One universities. Academic patenting has increased 

dramatically in the last two decades, indicating a growing concern with commercial and 

economic outcomes for university research. Patents are characteristic of private, for 

profit; science. As such, they differ in consequential ways from publications, the 

characteristic output of public, or academic, science. 

Both public and private science are stratified by accumulative advantage 

mechanisms. Drawing on an 18 year pooled cross-section simultaneous equation model, 

this dissertation demonstrates that patenting activity and scientific reputation have 

become increasingly linked in the last fifteen years. The dramatic increase in academic 

patenting and the concentration of commercial success among a handful of universities 

can both be explained by changes in the relationship between public and private science 

over time. 

Not all universities have benefited equally from the increasingly linkages between 

commercial Jind academic science. Drawing on fieldwork conducted at two university 

campuses, this dissertation argues that a university's ability to capitalize on global 

changes in the relationship between public and private science depends on its research 

capacity, technology transfer infrastructure, and institutional ability to support the 

simultaneous pursuit of patenting and publishing. 
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This combinatioa of qualitative and quantitative methodologies enables analysis 

of university patenting trends across time and at mxiltiple levels. Field level changes in 

the relationship between commercial and academic science shape an are shaped by 

organizational adaptations to new ambiguities created by importing private science to the 

university context Within the organizations individual activities and possibilities for 

action are structured by the changing organis^ational and institutional envirormients that 

have resulted from increased research conmiercialization. 
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INTRODUCTION: 

A 'sea-change' has occurred in university-industry-govemment relations. In the 

post-Cold War era, federal science policy shifted from focus from national security to 

economic competitiveness (Slaughter 1993; Slaughter & Rhoades 1996; Cohen & Noll 

1994). Intensified relationships between industry and the academy (Roessner & Wise 

1993; Blumenthal et. al 1996), increased concern with economic outcomes for academic 

research (Mansfield 1995; Jaffe 1989; Acs et. al. 1992) and significant changes in 

universities accompanied shifting rationales for science funding (Hackett, forthcoming; 

Feller 1990). Commercializing academic science blurs the time honored distinction 

between basic and applied research, while academic patenting links science, technology, 

and property (Powell & Owen-Smith 1998; Etzkowitz & Webster 1995). 

Conunercialization brings changes to university environments and academic cultures, 

altering status hierarchies and revising standards for success in the academy. 

This dissertation uses patenting by Research One (Rl)' Universities as a lens to 

examine the implications of science commercialization in the academy. The outcomes of 

privatization have been examined for scientific careers (Blumenthal 1992; Blumenthal et. 

al. 1996; Hackett 1990), for universities* institutional mandate (Feller 1990; Chubin 

1994; Powell & Owen-Smith 1998; Siegel, Waldman, & Link 1999), organizational and 

institutional arrangements (Hackett, forthcoming; Gumport, forthcoming; Rhoades &. 

' Research One was a designation of research intensity applied to universities by the Carnegie Commission 
on Higher Education. The classification system which includes the R1 designation was revised to remove 
that category during the writing of this dissertation. The R1 designation was applied to only the most 
research intensive universities in the nation. In order to qualify as an Rl institution, a university had to 
receive more than $40 million in federal R«!U) fimding and grant at least 50 Doctorates per year. 
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Slaughter 1991), research mission (Thursby & Thursby 2000), and culture (Packer & 

Webster 1996; Etzkowitz & Webster 1995). 

At higher levels of analysis, acadenuc patenting's effects on industrial and 

economic development (Mansfield 1991; Henderson, Jaffe & Trajtenberg 1998; Nelson 

1996) and on university industry relationships (Etzkowitz & Webster 1998; Etzkowitz & 

Leydesdorff 1998; Croissant forthcoming) have been examined. Universities have 

developed close coirmiercial ties through technology transfer initiatives, strategic 

alliances, spin-off firms, and intellectual property (IP) portfolios. These linkages helped 

academic research become a driving force in the development of high technology 

industries (Saxenian 1994; Rosengrant & Lampe 1992; Powell 1998), and regional 

economies (Feldman 1994; Feldman & Florida 1994). With these activities, universities' 

traditional roles as training grounds and producers of 'upstream' scientific knowledge are 

also subject to change. 

Despite the burgeoning corpus of research on academic commercialization, a 

comprehensive explanation of patenting trends and outcomes at the university level has 

not been developed. I being to fill that gap by combining longitudinal analyses of patent 

trends with strategically selected case studies to illuminate intra and inter-university 

consequences of research commercialization. 

Historical and institutional examinations of American Universities question the 

strict division of academic and industrial labor that has held credence since the post-War 

era. Gieger (1988) argues that American Universities have maintained a 'knowledge-

plus' focus for much of the 20"* century. Ben-David (1977) notes that they have always 
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been more practically oriented than their British or German peers. Two structural 

transitions shaped contemporary U.S. universities as they moved from 'inferiority' to 

'world domination'(Noll 1998; Rosenberg & Nelson 1993: 190). 

First, the 1862 Morrill Act established land grants for public institutions. Land 

grant logics supported the "rise and institutionalization of the engineering disciplines and 

applied sciences" (Rosenberg & Nelson 1993: 213), legitimizing research and training in 

"applied" areas and "regularizing" university-industry relationships that had been ad hoc, 

local, and idiosyncratic. Second, the end of World War II sparked the rise of a 'Cold-

War/Health-War' policy coalition (Slaughter & Rhoades 1996). 

Centered in the military-industrial complex and in national health care, this policy 

rationale supported massive federal funding increases for "basic" academic science (Noll 

1998). The federal funding influx shifted university research programs from local 

industrial and agricultural foci to national defense and healthcare concerns. Academic 

science became more basic under a linear innovation model that separated 'upstream' 

university research from 'downstream' commercial development (Rosenberg & Nelson 

1994). 

Centralizing most academic research funding in a few federal bureaucracies may 

have had a third consequence, enabling institutions to compete extra-locally for research 

funding, students, and faculty. Such national contests led to a stable stratification order 

which encompassed all U.S. research universities. The grant-based, peer-reviewed 

funding infrastructure instituted after World War II revolutionized academic science and 
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engineering (S&E) and created a system where a few elite institutions dominated federal 

grant competitions. 

Post-Cold War concerns with economic competitiveness shifted federal science 

policy from defense and health to more commercial emphases (Slaughter & Rhoades 

1996). Where post-war policy aimed to win the Cold War and the war on disease, the 

competitiveness regime hopes to "[w]in global control of markets through privatization 

and commodlHcation of science based intellectual property" (Ibid. 308). Science based 

market control all but requires cormnercializing outputs from the nation's premier 

research instimtions, R1 universities. 

Multiplex connections to the private sector, changing faculty roles, blurred 

academy-industry boundaries, and a new organizational roie as "creators and retailers of 

intellecmal property" (Chubin 1994: 126) accompanied policies designed to enhance 

competitiveness. These changes alter conditions for success in the competitive world of 

basic science. Increasingly, academic accomplishment is linked to commercial ventures 

(Owen-Smith, forthcoming). 

Hackett (forthcoming) notes that more relationships with industry have led 

universities to adopt business-like organizational practices. Likewise, Gumport 

(forthcoming: 2) argues that the "dominant legitimating idea of public higher education 

has changed from higher education as a social institution to higher education as an 

industry." Concomitant with this change, universities are reorganizing to prioritize 

research areas and faculty whose work has commercial potential. 
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Regardless of their source, the transformations effected by increased 

commercialization are altering the environment for universities and academic science in 

important ways. As commercial and academic success become more closely linked, 

failure to succeed in conunercial ventures can negatively impact academic endeavors. At 

the same time, exclusive pursuit of commercial accomplishment at the expense of more 

traditional research endeavors is problematic for universities new to the patenting game. 

New measures of worth accompany the turn toward 'academic capitalism' 

(Slaughter & Leslie 1997). Increasingly, the dually oriented scientist-entrepreneur is the 

hero of the academic mythos (ZoIIa-Panzer, 1994; Blumenthal et. al. 1996: Powell & 

Owen-Smith, forthcoming). The rules of the academic research game shift as scientific 

outcomes and selection processes are privatized to enhance economic competitiveness. 

Outputs are privatized by patents which establish exclusive property rights to findings, 

and selection is privatized through changes in federal granting processes (Cohen & Noll 

1994). Federal agencies' increased concern with the technological and economic 

implications of proposals change the nature of competition for research and development 

(R&D) funding. 

These changes in universities and their relationships with myriad constituencies 

have been examined in numerous theoretical and empirical works (Etzkowitz & 

Leydesdorff, 1998; Slaughter & Leslie, 1997; Noll 1998; Nelson, Mowery, Sampat & 

Ziedonis 2000; Thursby & Thursby 2000). The institution's transformation from a cradle 

of basic science to an 'engine of economic development' (Feller, 1990) occurs against the 

ground of broader societal shifts toward a knowledge based economy. University 
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transformations are clearest in the commercialization of academic science through 

patenting. The 1980 Patent and Trademark Act, the Bayh-Dole Act, allowed non-profit 

organizations, including universities, and small businesses to retain IP rights to findings 

derived from federally funded research. Bayh-Dole and a number of later acts expressly 

encourage 'academic capitalism' (Slaughter & Leslie 1997) by catalyzing privatization. 

The post Bayh-Dole period was a transitional time for American research 

universities. The pace and pervasiveness of change on campuses prompted 

commentators to call the rise of entrepreneurial science the "second academic revolution' 

(Etzkowitz & Webster, 1998). Drastic increases in university patenting indicate greater 

privatization of scientific results. Societal and institutional shifts toward utilitarian and 

commercial views of the academy, its faculty, and its outputs have resulted in significant 

transformations within zuid across universities (Louis & Anderson, 1998). Academic 

patenting is a strategic site for examining the causes and outcomes of increased academic 

commercialization for universities, their faculty, and their core activities. 
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Public Science, Private Science. 

Patents are common measures of technologicaJ output (Griliches, 1980). 

Academic patenting provides an important indicator of the academy's role in 

technological development, while indicating different levels of conunercial involvement 

on university campuses. Patenting, the primary activity of applied science, differs 

significantly in process and implications from scholarly publishing, the primary activity 

of basic science (Dasgupta & David 1987, 1994; Packer & Webster 1996; Rip 1986; 

Meyers 1995). Patents are legal documents that guarantee an their owners limited 

monopoly rights to an innovation in exchange for full disclosure of the invention's 

details. In order to be patented, an innovation must meet three criteria: it must be novel, 

usefiil, and non-obvious. The last criterion means that inventions are not patentable if 

patent examiners deem them to be obvious to a (fictional) person skilled in the relevant 

art. In biotechnology, for instance, an idealized person skilled in the art might hold an 

advanced degree in a related scientific field, and work in the field in which the invention 

was made. 

Patents convey exclusive rights to an invention for a period of 17 years.^ They do 

not, however, convey the right to make or use an invention. Instead, patents allow owners 

to keep others from using their inventions. By acting as 'fences of interest' (Rip 1986), 

patents delimit exclusive property rights. Unlike scientific publications, patents advertise 

private knowledge whose development and legal use requires owner consent (Dasgupta 

& David 1987). Pecuniary rewards accme to inventors whose patents demarcate valuable 
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'plots' of knowledge. Like deeds to land, patents mark property lines. They are the 

primary mechanism for disseminating private science. Publications, in contrast, are the 

primary coin of the public science realm. 

Scientific articles are "fimnels of interest' (Rip 1986) that encourage readers to use 

the information they present (Gallon 1986). Researchers write articles for expert 

audiences engaged in work similar to their own. When publications are successful, 

skeptical readers use and cite their findings and reputational rewards accrue to the author 

(Arrow 1987; Stephan 1996; Chubin & Hackett 1990; Merton 1957, 1988). Scholarly 

publication ensures that innovations enter the public realm by actively involving other 

researchers knowledge development In contrast, patents transfer knowledge by trading 

limited exclusivity for public disclosure. Publications, then, are indicators of public 

science activity, while patents are outputs of private, or pecuniary, science. 

Patenting and publishing have different implications for academic culture. For 

R.K. Merton (1958), communalism, disinterestedness, universalism, and organized 

skepticism comprised the ethos of open science. Peer reviewed publication supports the 

academic ethos by placing knowledge in the public domain and channeling interest into 

new areas of inquiry. Patent fences challenge open science by privatizing knowledge, 

reinforcing individual interests, limiting access, and making courts and federal 

bureaucracies, rather than interested experts, the final arbiters of validity (Etzkowitz & 

Webster 1995). 

^ Property rights are actually conveyed for 17 years from the date of patent issue or 20 years from the date 
of patent filing. 
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Both patents and publications are means to transfer knowledge, but their 

implications, audiences, and worth vary significantly. Patents and publications are 

secured through different processes. E^lblications are tailored to specialist peer 

audiences. Patents to an educated layman's, the patent examiner, conception of a legal 

fiction, the 'person of ordinary skill in the art.' Standards of proof and novelty for patents 

and publications also vary significantly. Myers (1995: 85) quotes a scientist/inventor 

who concretizes differences between prosecuting patenting and publishing articles. 

. . .  I  m a k e  t h e  a r g u m e n t  o f  a  s c i e n t i f i c  p a p e r ,  e . g .  ' e v e r y b o d y  k n o w s  
about this problem, this is the prior work done, everybody knew this was 
the experiment we needed to do, and everybody knows we should expect 
such and such a result. Well, I have now done that experiment and I got 
the result everyone expected and I did it very carefully and everybody's 
theory is correct. 
. . . whereas in a patent, the argument is There was a need, but no one 
knew where to go and nothing was done that was very relevant. And out 
of the blue, by surprise - the key thing is surprise - exploring, we didn't 
know where we were going, and we stumbled onto this completely 
surprising thing, and we realized its importance and we created some 
industrial use out of it. 

Myer (1995) focuses on rhetorical differences between patents and publications. But, by 

doing so he highlights general distinctions between public and private science. The 

audience, rhetoric, and implications of research differ across public and private science 

regimes. These difference exists despite the fact that patents and publications can, and 

often do, report exactly the same 'findings.' Differences between public and private 

science realms, then, have less to do with the contents of the science than with the 

commitments of researchers (Dasgupta & David 1987). Scientists focused on patenting 

practice private science, while scientists who emphasize publishing practice private 

science. 
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Until recently, public and private science remained largely distinct. Publications 

were the territory of academia, and patents were concentrated in industry. But the 

competitiveness rationale and university commercialization blurred the institutional and 

rhetorical boundaries between the realms. There are still important differences between 

patenting and publishing, but increasing overlap implies that an established set of players 

(universities) long dominant in public science have started competing in a new arena. 

Commercialization's effects on university competition and functioning offer 

opportunities to examine a number of phenomena of theoretical interest to social 

scientists. Examining aggregate changes in relationships between public and private 

science over time provides a window on institutional change in an organizational field. 

More focused examinations of university level adaptations to action in an environment 

characterized by dual, and potentially conflicting, research missions will shed light on the 

ways in which organizations adapt their procedures and policies to accommodate shifts in 

mandate. Importing the practices associated with commercial science to organizations 

traditionally dominated by academic research practices will alter activities and 

arrangements on campus by adding new measures of worth to calculations of success and 

novel criteria for evaluating action. 

Increasingly, dually oriented research missions will require these complex 

institutions to manage the ambiguity of multiple research games. Finally, considering the 

effects of different points of entry into the new competitive arena will shed light on the 

effects of path dependence on institutional change by highlighting the difference between 
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institutions whose practices co-evolved with population level shifts and schools whose 

late entry forced them to adapt to a new competition with established rules. 

If participant commitments distinguish between public and private science, then 

importing the rules and norms of patenting into universities may disturb fragile cultural 

distinctions between the realms. As the social mandate for research universities shifts 

toward the commercial (Gumport, forthcoming), and universities become more closely 

intertwined with commerce, private science orientations will become central to academic 

research. Under these conditions, the challenge for universities will be managing points 

of contact and divergence between public and private science to facilitate success in 

status competitions that increasingly span both realms. 

This dissertation focuses rather narrowly on universities' adaptations to the 

dramatic increase in research commercialization that occiured over the last two decades. 

Changing resource and policy environments for academic research cataljrzed 

interdependent reactions at institutional, organizational, and individual levels. The 

longstanding institutions surrounding universities and their core activities are undergoing 

dramatic transformations. 

Re-conceived as a study of institutional change in and across complex, non-profit 

organizations, this project has theoretical implications of potential interest for economics, 

sociology, organization theory, and science and technology studies. Considering the 

effects of shifting institutional environments at the population, organization, and 

individual levels offers opportunities to examine the processes and outcomes of co-

evolution across levels of analysis. Changing norms for research will depend on shifting 
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policies and organizational procedures but those shifts are dependent both upon the larger 

environment and upon the situated and constrained action of the individuals at work in 

research universities. 

Academic research is a cornerstone of national, regional, and industrial 

development. Entire high technology industries have emerged from university 

discoveries. In one such industry, biotechnology, research and development partnerships 

and licensing agreements with prestigious universities help determine the success of new 

firms (Powell et. al. 1999). Qose ties between industry and the academy imply that 

alterations in the organization and mandate of R1 universities may be felt in the firms, 

industries, and regions that depend on academic innovations. American research 

universities are one of the key 'supporting institutions' (Nelson 1994) upon which today's 

knowledge-based economy rests. The second and third order effects of ongoing 

transformations on US campuses may rami^ beyond the increasingly porous boundaries 

of the academy, making conunercialization's effects on university campuses salient for 

industries, communities, and firms who depend upon universities as sources of trained 

personnel and knowledge. 
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Chapter Plan. 

Patents indicate levels of academic engagement with commerce. They also raise 

questions about the institutional mandate and organization of universities, the meaning of 

academic science, and standards of value and veracity for knowledge. Focusing on 

academic patents and patenting accomplishes two analytic tasks: (1) it enables 

examination of the conditions under which universities successfully privatize (or 

unsuccessfully attempt to privatize) their research outputs by providing an indicator of 

commercial activity, and (2) it casts public and private science into sharp empirical relief, 

affording an opportunity to examine the causes and consequences of increased academic 

commercialization for R1 campuses. 

Chapter one introduces an empirical puzzle by examining longitudinal trends and 

patterns of success in academic patenting from 1976-1998. Private science success 

stories, at the university level, cross-cut the established stratification order of public 

science, raising questions about the sources of success which cannot be answered by 

considering either commercial or academic activities in isolation. Chapter two presents a, 

broadly conceived, methodological chapter which focuses on the analytic approaches and 

data I use to examine the substantive trends described in Chapter one. 

Chapter three presents findings from an 18 year pooled cross-section time series 

model which tests hypotheses about the causes of patenting for all R1 universities. I 

emphasize causal relationships between scientific reputation, research capacity, and 

patenting to elucidate global shifts in the relationship between public and private science. 
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determine tiie conditions for successful academic patenting, and consider explanations for 

the relative stability of commercial accomplishment over time. 

Chapter four shifts focus, turning from quantitative to qualitative methods and 

from an aggregate to a case study approach to examine the environment for patenting at 

two institutions. Chapter four argues that patenting success at the organizational level 

results from the development of an institutional environment conducive to both 

commercial and basic science activities. Comparative analysis of the roles technology 

transfer of^ces and faculty inventors play in developing and maintaining such an 

environment illuminates the wide disparity in patenting success across my cases. 

Chapter five continues to focus on my case studies, shifting to an examination of 

the techniques universities use to extract value from patented innovations. This chapter 

argues that gaining value from intellectual property requires different competencies than 

does obtaining patents. By delving into the brokering role technology transfer offices and 

officers play between the university and industry at two institutions, this chapter 

considers both inter and intra-university variations in the commercialization process. 
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ACCUMULATIVE ADVANTAGE IN PUBLIC AND PRIVATE SCIENCE. 

The 1980 Bayh-Dole act opened a new arena of action to American universities.' 

By enabling academic institutions to hold EP rights to federally funded research, and by 

requiring them to safeguard that property for the public good, the law added another 

dimension to these organizations' already complex missions. Since 1980, patenting by 

Rl universities has exploded, increasing more than 700 fold over a time period in which 

overall patenting in the United States increased by a 'mere' 50% (Henderson et al. 1995, 

1998). By 1997, academic patents represented nearly 5% of all patents assigned to non

governmental American organizations (USPTO 1997: 4). Figure I.l documents the 

dramatic increase in patenting by Rl universities. 

[Insert Figure 1.1 here.] 

Private science activities on U.S. campuses occur in an institutional context 

designed to facilitate the progress of public science through research, publishing, and 

grantsmanship (Noil 1998). Given the important differences between patenting and 

publishing, the drastic upsurge in private science on campuses requires an organizational 

mission, basic research, with established status hierarchies and measures of success 

develop a dual orientation. For both individuals and institutions, academic research has 

come to represent accomplishment in two potentially contradictory fields of endeavor. 

' Mowery and colleagues (Mowery et. al. 2000) present clear evidence that Bayh-Dole did not create 
university commercialization. Several Rl universities, for instance Stanford, Columbia, MIT, and 
Wisconsin, were engaged in patenting and commercialization well before 1980. But, Bayh-Dole did create 
a common 'starting-point' and impetus for universities to enter into the commercial realm. In doing so, the 
act provides a handy marker for Mowery and colleagues important distinction between 'founder' and 
'entrant' institutions. 
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Public and private science differ in consequential ways. Those differences suggest 

that organizations that are successful in one realm may not be equipped to succeed in the 

other. Nevertheless, as scientific outcomes and selection processes are privatized, as 

significant revenue streams from commercial endeavors develop, as star scientists begin 

to straddle entrepreneurial and faculty roles, and as academic prestige hierarchies shift to 

accommodate commercial success stories, universities must adapt to a world of multiple 

outcomes or risk loosing talent, funding, and prestige relative to competitors who do. 

The possibility of growing linkages between public and private science implies that the 

once stable ground of academic research may itself be shifting in response to growing 

commercialization. 

Where 'successful' conunercial universities must increasingly adapt to changing 

environments characterized by the marriage of public and private science, even those 

institutions and individuals who attempt to hold on to 'traditional' academic 

arrangements may find they face new limitations and constraints. Importing private 

science to universities, then, may alter the dynamics of academic research at multiple 

levels, requiring complex adaptations to simultaneous existence in multiple and 

potentially conflicting realms. But, more subtly, the possibility of a dual role for 

universities and their researchers may result in greater barriers to the pursuit of academic 

research independent of commercial endeavors. Rushing to capitalize on the current 

"intellectual property gold-rush" carries one set of dangers for research universities 

(O'Harrow 2000), but as environments change, standing back from the race may pose 

equally significant threats to the organizations' research mission. 
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This chapter begins to unpack the implications of academic commercialization by 

examining trends in university patenting since the passage of Bayh-Dole. I focus 

empirically on R1 institutions to determine who has succeeded in the patenting game, and 

what the particular pattern of success implies for inter-institutional competition and intra-

institutional arrangements. If increased concern with private science does not suggest a 

significant change in the academic field, then levels of academic success will translate 

into conmiercial accomplishment. 

Two patterns of success would suggest that relatively minor changes accompany 

a move toward private science. Rrst, if public science accomplishment translates cleanly 

into commercial achievement, then patenting success will be concentrated among the 

most prestigious public science institutions. If, on the other hand, public and private 

science success are oppositional, and activities in one realm are detrimental to chances 

for success in the other, then we might expect patenting success to be concentrated 

among the least successful academic institutions which might be attempted to adopt 

commercial activities to overcome the negative consequences of low ranking in an 

established stratification order. Under these conditions, lower status institutions that are 

at a disadvantage in federal grant competitions may be driven to patenting and 

commercial activity to mitigate resource scarcity. Here, privatization may be undertaken 

in order to keep public science in the black. 

A third possibility exists. If public and private science are neither wholly separate, 

nor completely overlapping, then success in the new game may require adaptation in 

procedures and policies designed for the old one. If this is the case, then the most 
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successful patenting institutions will be those who create institutional environments 

which manage differences between public and private science regardless of their position 

in the academic status order. Patenting success will not depend on academic prestige, but 

on adaptability, and the major players will be drawn from all levels of the existing status 

order. 

I begin by dis-aggregating R1 patenting trends to demonstrate that the patenung 

upsurge has been driven by the successes of a small group of 'elite' private science 

institutions^. I then discuss stratification in public science, illustrating that there too 

opportunities for success are conditioned by position in a status order that has been 

relatively stable since the post-war era. 

While the most successful public and private science universities overlap, success 

in one realm does not transfer un-problematically into the other. I argue that accumulative 

advantage processes drive stratiHcation in each realm, and that those realms increasingly 

overlap, requiring universities to play both games well in order to succeed at either. 

Blurring boundaries between public and private science activities and reward structures, I 

hypothesize, drive both the upsurge in academic patenting and the increasing gulf 

between prolific institutions those that patent less successfully. 

^ The data that support this analysis were coded from 19,819 patents assigned to R1 universities &om 1976-
1998. While organizations cannot be inventors on patents, assignment is a common way for employing 
organizations to take ownership of patents issued to employee inventors. I present more details on this data 
set in the following chapter. 
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Private Science: The Growth of Academic Patenting. 

The patenting explosion is driven by the ten most prolific institutions. These 

universities maintain IP portfolios accounting for nearly 50% of the patents assigned to 

R1 universities. Figure 1.2 traces trends in the volume of patents assigned to 87 R1 

universities.^ 

[Insert figure 1.2 here] 

Rgure 1.2 represents mean yearly patenting by all R1 universities and by the top 

median and bottom ten R1 institutions in terms of overall patenting activity. Several 

features stand out on Rgure 1.2. Note first the steady increase in patents assigned to all 

R1 institutions after 1980. This trend holds true for the top, mean, and bottom ten 

institutions. Regardless of the relative degree of patenting success, all R1 institutions 

demonstrate an increase over the nearly two decades following Bayh-Dole. 

More interestingly, figure two emphasizes the central role the ten most prolific 

institutions play in driving the aggregate trend. Consider the higher starting point and 

steeper curve of the top ten institutions. Note also the precipitous increase in patent 

volume after about 1989. This figure suggests that successful patentors remain 

successfiil over time. Furthermore, the difference between more and less successful 

institutions appears to increase in later years. 

I argue that success in this later period results from the development of a stable 

stratification system driven by an accumulative advantage mechanism. While it remains 

^ 89 universities iiave received the research one designation but reporting and coding difficulties required 
that I combine the outputs of two University of California schools, Berkeley and San Francisco, and of the 
two State University of New York campuses (SUNY- Stony Brook. SUNY-BuffaJo) that carry the R1 
designation. I discuss coding procedures and choices in more detail in the following chapter. 
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only a descriptive claim at this stage, accumulative advantage implies that patenting 

success in an earlier period itself drives later success. I propose that through the early 

1980s the new 'field' of private science competition was relatively open, but that early 

success in this time period resulted in the development of an elite group of patenting 

universities. Once this group stabilized, accumulative advantage processes insured their 

continued dominance. Figure 1.3 provides further descriptive support for this claim, 

presenting the variance and standard deviation in patenting from 1976 to 1998."' 

[Figure 1.3 here] 

Note the dramatic growth in both lines after about 1989. There is a 'patenting gulf 

among R1 universities. Patenting success is stratified, and the gap between universities 

that patent cmd those that do not is widening. 

I present both these measures because the dramatic increase in the variance trend line is at least partially 
an artifact of the measure itself. Standard deviation is simply the square root of the variance and, as such, 
represents the increasing trend in a more meaningful scale. 
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Stratification in Public Science: To Those Who Have, More Shall be Given. 

A similar gulf exists in public science. Universities compete with one another for 

students, faculty, and especially for the prestige that accompanies high impact 

publications and federal grants. That competition is structured by a stable stratification 

order. Public science achievements depend on institutional and individual reputation. 

Universities that reaped reputational and fiscal rewards are better positioned for future 

contests. Institutional chances in public science competitions are stratified by an 

accumulative advantage process. In 1968, R.K. Merton described this process, called it 

the "Matthew Effect:' To those who have, more shall be given.' 

Merton's considered the Matthew Effect's fimctionality for scientific reward and 

communication systems. Numerous empirical studies support accumulative advantage 

models of stratification in science at the individual (Allison & Stewart 1974; Dey et. al. 

1997; Levin & Stephan 1991, 1998), institutional (De Solla Price, 1963; Chubin and 

Hackett 1990; Bentley & Blackburn, 1990; Schutz, 1996) and even national levels 

(Bonitz et. al. 1997). 

An extensive study of scientific stratification in the Mertonian tradition concluded 

that accumulative advantage exists in science, but argued that it was functional rather 

than vicious (Cole & Cole 1973). Zuckerman's (1977) detailed interviews with American 

Nobel Laureates indicate that elite scientists recognize accumulative advantage and 

attempt to manipulate it in favor of themselves and their students. Individual, 

institutional, and national opportunities in public science competitions are stratified 

through accumulative advantage. The Matthew effect argument suggests that success 
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follows success. The best predictor of who will 'win' in future public and private science 

competitions is who has 'won' in the pasL 

Federal research funds are disproportionately disbursed to R1 universities. Eighty 

percent of all federal R&D are awarded to just 100 campuses (Schutz 1996; Chubin & 

Hackett 1990). As is the case with patenting, success is unevenly distributed even within 

this group. Just ten institutions receive about 20% of federal grant funding (Schutz, 1996: 

133). These universities include the most successful cold-war and health-war 

institutions. Stratified grant competitions, in my view, result from the post-war 

centralization of science and engineering fimding in a handfiil of federal agencies. While 

centralization enabled national stratification, the Matthew Effect holds because grant 

review is reputationally based. 

Reviewers are aware of individual scientists' track records and affiliations, so 

universities and faculty with strong histories of accomplishment can be accorded higher 

status. Success at obtaining federal funds breeds more success because reputational and 

fiscal rewards accrue to investigators and institutions that obtain significant grant support. 

Grant competitions are tied to publication. In most science and engineering 

disciplines, journal peer review is, like grant review processes, single blind. Reviewers 

know authors' identities and affiliations (Chubin & Hackett 1990). Thus, the Matthew 

effect will hold across grants and publications through reputation because any specialty 

encompasses a iimited reviewer pool, and because funding and articles both contribute to 

scientific reputation. 
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Relationships Between Public and Private Science Stratification Orders. 

Resource dependency arguments have been offered to explain the academic 

patenting surge (see Hackett, forthcoming for a review). These explanations seem 

particularly suited to explaining university commercialization because private science 

endeavors are not driven by reputation. From a resource dependence perspective, the 

policy which catalyzed private science are themselves an outcome of shrinking resources 

for academic research. On this view, reduced federal resources drove cash poor 

universities to seek non-traditional means of research support. Hackett (forthcoming: 7) 

argues that there is a strong pattern of potential dependence whereby levels of industrial 

support on campuses vary invenely with federal R&D funding. Note, however, that this 

pattern need not reflect resource scarcity in the aggregate. It could be an outcome of 

accumulative advantage. Under that explanation, institutions that already have 

substantial federal funding are not driven to search for other sources because their 

'reputational capital' allows them to receive high levels of support whether the overall 

resource pool is expanding or contracting. 

In contrast to resource dependence explanations, Powell & Owen-Smith (1998) 

argue that increasing commercialization is an outcome of expanding opportunities and 

new institutional mandates. University missions have been redefined by key constituents 

and policy makers. Boundaries between the commercial and the academic are blurring, 

and scientific knowledge is increasingly located in diverse, multi-disciplinary and multi-

institutional networks (Powell et al 1996; Gibbons et al 1994). Changes in the national 
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policy environment, the economy, and the nature of scientific work have broad 

consequences for universities. 

Increasingly, the boundary between industry and the academy is fractured by 

universities who act as venture capitalists (Desruisseaux 2000), fund the development of 

prototype technologies in faculty labs (Thursby & Thursby 2000), and own equity in 

firms founded to capitalize on academic technologies (Association of University 

Technology Managers, 1999). Developments like these offer ample opportunities and 

modvations for universities to expand their funding bases, but resource poor institutions 

are not alone in their pursuit of new conunercial ventures. 

Privatizing the selection process and outcomes of academic research moves 

universities away from traditional peer-reviewed funding sources. Universities at all 

levels in the federal funding hierarchy are seeking out new funding sources, not just those 

at the bottom. 

Powell & Owen-Smith (ibid.) also trace universities* rising reliance on federal 

'earmarks.' In a congressional hearing on earmarking, Jonathan Silber, past president of 

Boston University, defends his institution's aggressive pursuit of earmarked funds in 

terms that emphasize the outcomes of accumulative advantage rather than a shrinking 

resource pool. Silber argues that earmarking represents a way to "level the playing field,' 

charging that traditional peer review represents a 'tight knit old boy's network' and an 

'oligopoly,' Silber considers earmarked funds to be " .. . the ante that gives places like 

Boston University a seat at the table, and the last thing those [elite] institutions want is a 

new player in their game" (U.S. Congress, House of Representatives 1993:231). The 
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imagery here is decidedly one of fnistration with competition under a stratification order 

that differentially beneHts elite institutions. 

I contend that widespread academic patenting is an outcome of changing 

mandates and expanding opportimities for universities. The increasing variation in 

patenting volume (Figure 1.3), then, will not be driven by institutions low on the public 

science totem pole, but by universities from across the public science hierarchy who have 

developed cultural and organizational arrangements supportive of dual reward systems 

and diverse commercial endeavors. 

Patenting success will not be concentrated at either end of the basic science status 

order. But, there are potential pitfalls associated with private science, and negative 

outcomes of commercialization may fall most heavily on those institutions whose more 

limited basic science success results in less flexibility and more dependence on 

commercial partners. At institutions where patenting and publishing remain oppositional, 

commercialization may have signlHcant unintended consequences, disrupting the culture 

of open science (Dasgupta & David 1994), and endangering the academic reward system. 

Universities may also be iU equipped organizationally to deal with the transformation 

heralded by increased privati2ation. Matkin (1994: 382-383) notes that universities tend 

to view problems accompanying conunercialization as "isolated instances of bad 

judgement or bad luck ... [which] ... call for ad hoc solutions." 

I argue that such problems stem from the more global implications of integrating 

two potentially contradictory reward systems in a single organizational mission. 

Changing the incentives and opportunities for universities, in this case, requires global 
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adaptations to the demands of two very different scientific games. Universities who alter 

their fundamental procedures and arrangements through ad hoc responses to specific 

commercial endeavors may miss the broader changes heralded by privatization an 

damage their ability to succeed in either the public or private science realm (Matkin 

1994; Powell & Owen-Smith 1998). 

Debates currently raging around 'strategic alliances' between universities and 

pharmaceutical corporations emphasize the pitfalls and possibilities associated with 

university commercialization. At Berkeley and Washington University, multi-year deals 

with Novartis and Monsanto trade funding for exclusive IP rights to research findings. 

Critics charge that these arrangements represent a "turning point in the mandate, 

missions, and methods of. . . universities," emphasizing potential conflicts of interest, 

damage to 'disinterested science,' and the possibility that college and departmental 

reputations will be diminished. Supporters argue that research benefits from access to 

cutting edge technology and information will increase the quality of basic science outputs 

and reputation, and suggest that educational opportunities will increase for students at all 

levels (Blumenstyk, 1998). 

Both critics and supporters of the alliances hope to lessen negative impacts by 

tinkering with the agreements. But their very responses to the deals suggest that such 

tinkering is not the proper approach. Critics essentially argue that the importation of 

private science reward systems to public science institutions will damage the institutions, 

while supporters argue that public and private science will be mutually supportive rather 

than contradictory. 
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If increasing overlap between public and private science represents global 

changes in university mandates and opportunities, then the eventual effects of 

commercialization are not dependent on the details of individual deals or activities. 

Regardless of whether these transformations are vicious or virtuous, they are ongoing and 

stand to alter universities' standard operating procedures, reward systems, organizational 

arrangements, and operations. 

If patenting success mirrors the stratification order of public science, and the 

realms are contradictory, then the negative effects of commercialization will fall 

disproportionately upon institutions that are already disadvantaged. If, on the other hand, 

patenting success cross-cuts the public science stratification order and the realms become 

mutually reinforcing, then the negative effects of commercialization will fall on those 

universities who, regardless of status, are unable to adapt to the new requirements and 

opportunities of a dually focused research mission. A positive relationship between 

patenting and publishing, here, would make patents a new weapon in an ongoing status-

based 'arms-race' where commercial ties, research funding, high-powered faculty, and 

promising graduate students will gravitate to the universities that succeed in both realms. 
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Who are the patenting elite? 

Figures 1.2 and 1.3 demonstrate that the most prolific patenters drive aggregate 

increases in Rl patenting. I argue that these trends hinge upon the public science status 

of the most successful patenters. Table LI presents the top ten patenters in 1980, 1985, 

1990, and 1995, along with each institution's ranking on two measures of public science 

success. 

The first measure, 'grant rank,' is based on yearly federal obligations for R&D. 

Federal obligations are the amount of support for research and development promised by 

federal granting agencies. Obligations do not represent actual expenditures; rather they 

indicate an institution's success in competition for peer-reviewed federal R&D funds. As 

such, this measure combines some aspects of a university's research capacity with a 

measure of reputation.' 

The second basic science measure, 'impact,' is based on a university's publication 

'impact relative to the world' a standardized measure of publication impact for an entire 

university developed by the Institute for Scientific Information (ISI) and reported in their 

U.S. University Science Indicators database. This measure captures an institution's 

overall basic science reputation in terms of the impact of their publications. 

[Table 1.1 here] 

Table 1.1 demonstrates that the most effective patenting institutions are drawn 

from all levels of the public science hierarchy. This pattern appears to be robust across 

* The variable federal obligations for R&D was extracted from the NSF/NCES online WebCASPAR 
database system maintained by the NSF Science Resource Studies program. 
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the four time points reported. Clearly, a simple resource dependence explanation cannot 

explain this pattern of patenting achievement. 

Successful patentors spread widely across the two measures of basic science 

presented. However, in each year, at least five of the most prolific private science 

institutions are also ranked among the top quartile on one or both basic science measures. 

For some universities, private and public science successes go hand in hand. 

Nevertheless, nearly half of the most prolific patenting institutions fall much closer to the 

bottom of the public science hierarchy (notice especially the grant and impact rankings of 

schools such as Iowa State, NC State, Florida, and Purdue).6 

Six institutions appear among the top ten patentors at each time point (MIT, 

Caltech, Stanford, Iowa State, Cornell, and UCB/SF). Of these institutions, three (MIT, 

Stanford, and UCB/SF) also appear in the top quartile on both basic science rankings at 

each time point. With the notable exception of Iowa State, the remaining members of 

this 'stable patenting elite' rank among the top quartile on one measure of public science 

success in each year reported. In contrast, the seven schools that do not appear among 

the top ten patentors at all four time points rank consistently nearer to the bottom of the 

public science hierarchy. This trend is more pronounced for those institutions that appear 

among the top ten patentors at only one or two time points. 

6 Occasional disjunctures between grant and impact rankings, for instance Caltech's relatively weak 
showing on the grant measure and consistently high impact ranking, may result from this measure's 
inability to control for size differences, the presence of specialized research units, or the relative size of 
research and teaching obligations. Thus, while grant rank provides some insights into the public science 
rankings it should be viewed with more skepticism than the impact measure. Nevertheless, it is important to 
note that the impact rank over-represents the importance of science and engineering disciplines by 
sampling only scholarly articles in peer reviewed journals. This does not present difficulties for this 
analysis, as the overwhelming majority of academic patents are based on science and engineering research. 
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Table 1.1 suggests that patenting is driven less by resource pressures at the bottom 

of the basic science hierarchy than it is by expanding opportunities across ail public 

science levels. It also implies a relationship between public and private science success. 

Indeed, universities that match success in both realms appear to be among the most 

consistently high patentors. 

Consider Table 1.2, which lists every institution appearing among the top ten 

patentors in any year from 1976-1998, the number of years they spend among the top ten, 

and the first year in which they appeared. Notice first the small group of institutions that 

appear among this elite group for nineteen or more years. Recall, from Table l.l, that 

most of these institutions matched prolific patenting with high rankings on at least one 

public science measure. I dub these seven institutions the 'stable patenting elite' to reflect 

their success at IP development across a 23 year time period. The stable elite can be 

contrasted with the institutions that were among the most prolific patentors for at least 

one but less than nineteen years. I call these 21 institutions the 'volatile patenting elite' to 

emphasize their more ephemeral presence among the most successful academic patentors. 

[Table 1.2 here] 

While the general pattern suggested by Table l.l — the stable elite match strong 

public science with patenting, while the volatile elite are less successful at public science 

— holds across Table 1.2, with some notable exceptions. At least six 'volatile' 

institutions are generally accorded elite basic science status (Harvard, Johns Hopkins, 

Pennsylvania, Michigan, Rockefeller, and Duke). These schools range across the entire 

volatile elite rather than clustering near the 'stable* success stories. Table 1.2 suggests 
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that public science success is not a sufficient condition for long term patenting 

attainment. 

Consider also the year each institution first appeared among the top ten. Clearly, 

the most stable institutions on the list began patenting relatively extensively well before 

the passage of the Bayh-Dole act in 1980. More than half of the institutions on this list 

first appeared in the late 1970s.^ Interestingly though, the remaining 'latecomers' appear 

to cluster in two waves, with the first group appearing in the early to mid 80s soon after 

the passage of Bayh-Dole, and the second group clustering in the mid to late 90s. 

David Mowery and colleagues (Mowery, Nelson, Sampat, & Ziedonis 2000) 

argue that this pattern suggests that the Bayh-Dole act did not create university 

commercialization. Instead, the act "significantly expanded marketing efforts" by 

universities and "almost certainly hastened the entry by many universities into patenting 

and licensing activities" (Ibid. 3) Bayh-Dole, then, legitimized and expanded trends that 

were already apparent in the activities of some research universities. In doing so, the act 

created a handy "starting point" for considering the effects of increased university 

commercialization. A shared starting point enables the important distinction between 

"founders" - for instance the Universities of California and Wisconsin, Stanford, and 

MTT, that developed patenting capacities and technology transfer infra-structures prior to 

1980 - and "entrants" - institutions that joined the patenting race after Bayh-Dole. 

Without exception, the stable elites are founders. Most of the volatile elite are 

entrants. Table 1.2 suggests that there are long term benefits to first mover advantage in 
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academic patenting, and that R1 universities "entered" the patenting realm in at least two 

waves. Two 'volatile' institutions appear to be special cases success in later patent waves. 

The University of Florida and the University of Pennsylvania appeared among the private 

science elite in 1984 and 1993 respectively, but both remained among the top ten for all 

but one year after appearing. Their later term success also led both to a high overall 

position among prolific patentors. Florida and Pennsylvania rank S*** and 12* respectively 

in terms of patents issued over the entire 23-year period. These two latecomers represent 

the stable elite of later entrant waves, implying the possibility that the disabilities of late 

entry can be overcome. 

There is more going on in patenting success than a simple resource scarcity 

argument can explained. The most accomplished patenting institutions in any given year 

run the gamut of basic science success. These institutions generally match elite public 

science with successful private science. But, academic success is not sufficient to 

guarantee prolific patenting. While decidedly important, longevity also does not appear 

to determine patent outcomes. Even membership among the stable or volatile elite does 

not imply aggregate attainment. Eight of the institutions Table 1.2 identifies as elite are 

not ranked in the top quartile for aggregate patenting firom 1976-1998. What then is going 

on? 

I argue that while short term patenting success may be the result of luck, or a 

particularly inventive year, stable, long term success is the result of universities, at 

whatever public science rank, developing institutional practices that are supportive of 

^ Note that my patent data do not extend earlier than 1976 due to data constraints of the United States 



43 

both patenting and publishing. In the terms I used earlier, the most accomplished 

universities are successful precisely because they adapted to accommodate reward 

structures associated with both private and public science. These universities are the 

stable elite. 

Patent Office (USPTO) database. 
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The Matthew Effect in Patenting. 

I began by discussing accumulative advantage in patenting, arguing that (a) 

most of the increase in academic patenting from 1976-1998 was driven by the most 

prolific institutions (recall Figure 1.2) and (b) the gulf between the most and least 

successful patenters was growing over time (recall figure 1.3). This pattern is similar to 

well established public science trends described by the Matthew Effect Stable and 

volatile elites and multiple waves of entrants do not raise questions about accumulative 

advantage in patenting. Instead of being characterized by resource scarcity, the stable 

elite, are defined by (1) first mover advantage (founder status), (2) elite accomplishment 

in both realms, and (3) long term patenting success. Characteristics one and three 

suggest that the Matthew effect holds within the realm of private science. The second 

characteristic implies that managing the interface between conunercial and academic 

endeavors enables accumulative advantage across the realms, driving continued success 

in both areas and accounting for the persistent achievements of founders. 

Figure 1.4 reprises Figure 1.2, presenting the mean number of patents assigned to 

the stable elite, the volatile elite, and all R1 universities from 1976-1998. 

[Figure 1.4 here] 

This figure demonstrates that most of the increase in academic patenting is driven by a 

small group of very successful private science universities. The line representing 

patenting by the stable elite has both a higher starting point and a more pronounced curve 

than the line representing the volatile elite, which follows the trend for all RIs closely 

until the 1990s. Figure 1.4 suggests that the Matthew effect holds for university 
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patenting, but that the driving force behind both the aggregate increase and the widening 

gulf is advantage accumulating to the seven stable elite universities. 

The Matthew effect in public science is driven by reputation. But patenting, the 

characteristic activity of private science, bypasses reputational channels. If accumulative 

advantage holds for private science activities such as patenting, then it must proceed 

through another mechanism. I argue that accumulative advantage in patenting proceeds 

primarily through organizational learning. Universities that develop internal 

organizational competencies in IP prosecution and management will be better positioned 

to identify and pursue patentable innovations made by their faculty than will institutions 

that do not. 

Rather than focusing on how individuals leam within organizations (March & 

Olsen 1976; Argyris & Schon 1978), I consider the processes by which organizations 

develop new capacities by instantiating inferences from past experience in new 

competencies, capacities, routines, standard operating procedures and rules (Cyert & 

March 1963; Nelson & Winter 1982; 21iou 1993). 

Within this framework, there are two basic routes to the development of new 

organizational capacities: learning firom others, and learning from experience (Levitt & 

March 1988). Most examinations of the former case are based in network (Carley 1999; 

Strang & Soule 1998) and institutional (DiMaggio & Powell 1983; Hirsch 1986; Scott 

1987) models of diffusion. Networks of strategic alliances in biotechnology firms 

(Powell et al 1999; Smith-Doerr et al 1999) have been shown to have positive effects on 
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organizational outcomes, like patenting, suggesting that organizational competency in 

developing IP can be learned from skilled network parmers. 

Organizations also leam from experience, interpreting — albeit with biases similar 

to those found in individuals (Kahneman, Slovic & Tversky 1982) - past experiences 

and instantiating those lessons in technologies, codes, rules, procedures and stories 

(Levitt & March 1988). Learning by doing, then, requires that an organization have 

experience with a phenomenon and that it possess the 'absorptive capacity' (Cohen & 

Levinthal 1990; Henderson & Clark 1990; Henderson & Cockbum 1996) necesseuy to 

capture inferences about those experience in routines. 

A common organizational mechanism for capitalizing on both experiential and 

network based learning about patenting is the technology transfer office (TTO). Siegel 

and colleagues (1999) demonstrate that organizational arrangements for technology 

transfer are an important explanatory factor for licensing success at universities, and 

argue that TTOs see constant returns to scale in patenting and licensing activities. 

Likewise (Owen-Smith, forthcoming), I find that 'outsourcing' patenting and technology 

transfer activities to an external organizational component such as a university foundation 

or research corporation has a negative effect on later patenting in the decade following 

Bayh-Dole. 

TTOs are increasingly common formal components of university structure. A 

1998 survey of 132 American universities reported that only 23 institutions had 

established formal TTO capacity by 1980. In contrast, by 1998 121 institutions reported 

the existence of a formal technology transfer program (Association of University 
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Technology Managers, 1998). This survey also suggests that early (pre-1980) patenting 

by R1 universities may not have been sufficient to establish first mover advantage; 

equally important was the organizational capacity necessary to capitalize on such early 

experience. As Levitt and March (1988) argue, leziming by doing often leads to path 

dependence as institutions develop and maintain capacities that allow them to more fully 

capitalize on novel experiences. 

The institutions I dub the stable elite, were founders in Mowery and colleagues' 

sense of the term (2(X)0); they all had established organizational components dedicated to 

technology transfer well in advance of 1980. Again, however, caution must be exercised. 

The majority of institutions founding offices prior to 1980 are not among the top quartile 

of patenting institutions in any year from 1976-1998. Early patenting experience and the 

development of formal organizational mechanisms to facilitate technology transfer 

appear to be necessary but not sufficient for long term patenting success. 
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Directions for Further Analysis. 

This descriptive survey of trends in patenting by R1 universities suggests that 

success in both public and private science is driven by accumulative advantage. The 

Matthew effect in the 'traditional' academic realm of public science proceeds through 

reputation and status. In contrast, for patenting, accumulative advantage proceeds 

through the mechanism of organizational learning. 

Organizational learning occurs through the twin mechanisms of incremental 

organizational adaptation to experience and network connections to experienced partners; 

in this case, firms who share patent ownership with Rl universities. Patent success breeds 

greater technology transfer capacity which, in turn, enables organizations to increase later 

patenting success. Both of these routes to competency require that a complex and 

decentralized organization such as a university have organizational capacities for 

technology transfer (e.g. associated rules, routines, and procedures), and a central 

location for developing and maintaining them. 

The Matthew Effect appears to hold within the realms of public and private 

science. A small number of successful institutions dominate both realms. Close 

examination of the 'wiiuiers' in the private science/patenting game suggests that activity 

on the most accomplished campuses drives both the academic patenting upsurge and the 

widening patent gap. 

Further, the characteristics of the 'stable elite' suggest that three factors support 

accumulative advantage in patenting: (I) first mover, founder, advantage in patenting 

experience, (2) early development of internal organizational capacities for technology 
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transfer, and (3) development of institutional environments simultaneously supportive of 

public and private science activities. Against this empirical and theoretical backdrop 

eight substantive questions orient my research: 

(1) Why do some R1 insti tutions patent more successfully than others? 

(2) What are the institutional and organization implications of increased patenting 

forRl universities? 

(3) How does the relationship between public and private science alter over time? 

(4) Can the aggregate increase in academic patenting and the apparent effects of 

accumulative advantage be explained by changes in the overall relationship 

between the realms of public and private science on RI campuses? 

(5) Is it possible for 'latecomers' to the patent game to 'catch up' with established 

private science elites? 

(6) How are organizational practices and research contexts changing in response 

to the growing academic focus on private science? 

(7) How are administrators, licensing professionals, scientists, and engineers 

working to adapt universities' institutional arrangements and academic 

cultures to acconunodate a dual focus on public and private science activities? 

and 

(8) Can those adaptations explain variations in patenting success on RI 

campuses? 
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In the next chapter, I present my strategy for addressing these questions. By focusing on 

data and analytical strategies, I illuminate the conceptual linkages between the 

components of this dissertation. 



Figure 1.1: R1 University Patents 1976-1998 
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Figure 1.2: Yearly Means: Top, l\lledian, and Bottom 10 Patenting Universities 
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Rgure 1.3: Patenting Variance and Standard Deviation 
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Table 1.1: Top 10 Patenters By Year with Grant and Publication Impact Rankings 

1980 1981 1985 1985 1990 1990 1995 1995 
1980 Patent Rank Grant Impact 85 Patent Rank Grant Impact 90 Patent Rank Grant impact 95 Patent Rank Grant Impact 
MIT 2 7 Stanford 4 7 MIT 4 7 UCB/SF 2 15 
Wisconsln/WARF 10 30 MIT 2 4 Florida 46 66 MIT 4 10 
Caltech 31 2 Cornell 9 23 Stanford 3 e Stanford 5 7 
Purdue 29 64 Iowa St 79 79 Minnesota 15 41 Florida 42 78 
Stanford 4 6 Purdue 33 53 Cornell 11 39 Wisconsln/WARF 9 47 
Utah 36 33 UCB/SF 3 6 UCB/SF 2 10 Iowa St 70 60 
Iowa St 77 72 Caltech 31 3 Caltech 34 11 Caltech 27 13 
Cornell 12 22 WiaconslnAWARF 8 46 Iowa St 72 77 Cornell 12 35 
UCB/SF 3 14 Hopkins 1 10 Michigan 7 35 NC State 55 80 
Ill'Chlcaao 59 17 UT-Austin 19 36 UT-Austin 25 41 UT-AustIn 25 49 

Notes: 
UCB/SF 3 Combination of Berkeley and UCSF 
Grant rank was calculated from yearly federal obligations tor R&D. Source NSF/NCES WebCASPAR 
Impact rank was calculated from ISI university Impact data usina the variable Impact relative to world 



Table 1.2: R1 Universities Ever in the Top Ten for Patenting 

University Years in Top 10 First Year 
MIT 23 76 
UCB/SF 23 76 
Wisconsin/Warf 22 76 
Caltech 21 76 
Cornell 21 76 
Stanford 20 76 
Iowa St 19 76 
Florida 13 84 
Minnesota 10 79 
Purdue 9 78 
Hopkins 9 78 
SUNY 7 84 
Utah 6 76 
U-Penn 4 93 
ll-Chicago 3 80 
Harvard 3 82 
UT-Austin 3 85 
use 2 79 
UC-Davis 2 79 
Michigan 2 90 
Case Western 1 76 
Ohio State 1 77 
Missouri 1 82 
Rockefeller 1 92 
NC State 1 95 
Duke 1 96 
Michigan State 1 98 



Figure 1.4: Mean Patenting by Stable and Volatile Elites, 1976-1998 

140 

-+-Stable Elite 
120 -m-Volatile Elite 

...,._All Research Ones 

100 

40 

20 

76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 

Year 



57 

EXAMINING PUBLIC AND PRIVATE SCIENCE. 

The last chapter detailed trends in R1 university patenting, closing with eight 

substantive questions that orient this dissertation. This chapter highlights the data and 

methodological approaches I mobilize to address changing relationships between public 

and private science, and commercialization's consequences for universities. 

1 explain aggregate trends in university patenting (notably the drastic increase 

and widening gulf between those campuses that patent and those that do not) using 

observed variable structural equation models of the causal relationship between public 

and private science reward systems over time. The first sections of this chapter (1) 

discuss my approach to measuring public and private science success, (2) describe the 

data that underlie this approach, and (3) present a general overview of my modeling 

strategy. 

Details of quantitative methodology are presented in the following chapter. Here, 

I focus on the conceptual logic underlying my empirical work, discussing this strategy's 

ability to elucidate changing relationship between public and private science (research 

question 3), address the aggregate implications of increased academic patenting (research 

question 2), and explain aggregate patenting trends (research question 4). Quantitative 

analysis also allows consideration of path dependence in patenting accomplishment, and 

examines whether entrant universities might be able to 'catch-up' to elite private science 

founders. 

The analyses and data I use are uniquely suited to examining structural shifts in 

the relationship between public and private science. They can explain aggregate trends in 
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academic patenting and elucidate some of their implications at the university level. 

Nevertheless, these analyses miss the pragmatic organizational mechanisms and 

processual changes that underlie increased patenting and research commercialization at 

universities. In order to focus on intra-university causes and consequences of patenting, I 

tum to field-based comparative case studies to stress the policies, practices, and 

arrangements that enable or hinder patenting at a successful founding institution and a 

still striving entrant. 

The case smdy approach addresses questions that cannot be considered through a 

more aggregate level, quantitative lens. I focus on organizational process, 

institutionalized practices, and emic accounts of change. These empirical foci play to the 

strengths of organizational ethnography (Morrill & Fine 1997) to elucidate 

transformations in academic practices and cultures that stem from increased academic 

patenting (research question 6). 

Case study research also emphasizes variations in institutional and individual 

responses to increased private science activities (research question 7), and illuminates the 

meanings ascribed to commercialization by key university constituencies. Addressing 

these questions comparatively allows the two methods to mutually reinforce one another. 

Together, they provide providing an explanation of longitudinal patenting trends and of 

variations in accomplishment in terms of global shifts in the relationship between public 

and private science and university adaptations to that changing environment. 
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Measuring Changes in Public and Private Science. 

The Matthew Effect holds in public science through reputationally based peer 

review. But a strong consequence of the turn toward private science is a move away 

from peer-reviewed funding sources. Industrial funds, earmarks, and licensing revenue 

bypasses traditional peer review. University income from patent licensing has, h'ke 

patent volume, grown sharply since Bayh-Dole. In 1997, academic licensing revenue 

reached $698 million dollars, a nearly 20% increase over licensing income in 1996 

(Association of University Technology Managers, 1997). 

Licensing income represents a new and increasingly important source of revenue 

for universities. Nevertheless, it remains a relatively small income stream for a number 

of reasons. Academic licensing income is commonly split, with some percentage 

supporting operating costs and later technology transfer efforts, another share going to 

the inventor for personal use or to support ongoing research, and a third share dedicated 

to the college, department, or university (Association of University Technology 

Managers, 1998). Thus, only a percentage of such revenue actually returns usable funds 

to the institution. 

Using a licensing data-set excerpted from the Association of University 

Technology Managers 1997 Licensing Survey and the National Science Foundations's 

CASPAR (Computer-Aided Science Policy Research) database, I calculate that the 

mean (gross) licensing income received by Rl universities in 1997 was just over $6 

million. Compare this to average R&D expenditures at these institutions, which topped 
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$200 million in the same year. In the aggregate, then, licensing income represents very 

small portions of the funds universities have for research supporL 

Nevertheless, The importance of licensing income at some very successful 

campuses cannot be underestimated. At three of the most successful licensing 

universities (Columbia, Florida State, and Stanford), this revenue is a more important 

source of income. On these three campuses, the ratio of licensing revenue to R&D 

expenditures in 1997 was 20.6%, 31.2%, and 13.1% of R&D respectively. 

Even after expenses are removed and licensing income is divided among 

inventors, departments, and colleges, this revenue stream represents a significant source 

of potential R&D funding at the most successful institutions. This is particularly the case 

because licensing funds are among the few sources of truly unrestricted income available 

to administrators and scientists. IP licensing represents another mechanism by which 

advantage accumulates in private science. 

This new and increasingly important source of revenue depends largely upon 

patenting success. Universities that successfully privatize their research outcomes are 

better positioned to reap the benefits of EP licensing than are those that do not. Even on 

campuses that patent extensively but see only meager returns to licensing, increased 

attempts to privatize research outputs may result in changes to the university as 

institutional foci shift toward private science arrangements. 
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Measurine academic involvement with private science. Patent volume, the number of 

patents assigned to an institution, is a conunon measure of inventive productivity (Albert 

et. al 1991; Narin & Brietzman 1995; Schmookler 1966; Griliches 1990; Trajtenberg 

1990; Pakes 8c Griliches 1980). While it is conunonly used, patent volume is an 

imprecise measure. Not all inventions are patented, and not all patents represent 

commercially valuable innovations. Only a small number of patents ever retum 

significant royalty income (Association of University Technology Managers, 1997). 

Various attempts have been made to establish the commercial value of individual 

patents using renewal data (Lanjouw et. al. 1996), citation measures (Narin & Brietzman 

1995; Narin 1994; Narin & Olivastro 1992), and interviews with technology managers in 

research intensive firms (Mansfield 1995; Rosenberg & Nelson 1994). The general 

consensus of these studies is that, though flawed, patent volume represents an important 

measure of innovative output generally, and of private science within universities more 

specifically (Jaffe 1989; Henderson et. al. 1998). Because complete patenting data is 

available for the entire population of R1 universities from 1976 to the present, I use 

patent measures to indicate the intensity of private science focus on R1 campuses. 

Much scholarly attention has been directed toward academic patenting in recent 

years. Henderson and colleagues (Henderson et. al. 1998) compare characteristics of 

academic and industrial patents, finding that academic patents have become more like 

their industrial counterparts over time, with a decreasing percentage offering significant 

returns. Studies based in analyses of technology transfer surveys and licensing data 

(Thursby & Thursby 1999, 2000; Thursby & Kemp 1999; Mowery et al 2000) suggest 
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that the character of university innovations and the history of campus technology transfer 

efforts have much to do with gaining value from patents. Similarly, Siegel and 

colleagues (Siegel, Waldman & Link 1999; Siegel, Waldman, Atwater, and Link 2000) 

match licensing data with selected case smdies, determining that faculty decisions to 

patent are effected by perceptions of the quality of university patenting infrastructure and 

that licensing success depends, in part, on the organizational arrangement of technology 

transfer offices. McCray and Croissant (Forthconoing) and Kaghan (forthcoming) use 

ethnographic examinations of work in such offices to emphasize the entrepreneurial role 

licensing professionals play in determining university level technology transfer success. 

While there have been fewer studies examining alterations to academic research 

practices, Blumenthal and colleagues (Blumenthal et al. 1986; Louis et al. 1989; 

Blumenthal 1992; Blumenthal et. al. 1996) have analyzed extensive surveys of life 

science faculty, finding that academic and commercial accomplishment often go hand in 

hand at the individual level. Kleinman (1998) found that scientists in an industrially 

supported university laboratory actively balanced coimnercial and academic pursuits in 

daily work and organizational practices. Across these diverse studies, patents are treated 

primarily as stable carriers of economic value. Little attention thus far has been paid to 

the multiple uses of intellectual property. 

Social scientists estimate a patent's value in at least three ways. Patents can be 

taken to represent (I) indicators of an uimieasurable factor, the 'accretion of economically 

valuable knowledge' (Pakes & Griliches 1980: 370); (2) a set of property rights to 

knowledge (Griliches 1990); or (3) a novel type of intellectual capital (Grindley & Teece 



1997; Podolny and Page, 1998). Following Smith-Doerr and colleagues (Smith-Doerr et 

al. 1999), I take the third approach, focusing on the value of patents as things to be 

traded. 

Intellectual capital approaches to patenting de-emphasize property rights and 

appropriability problems, focusing instead on patents' signaling value as advertisements 

for commercially interesting research (Dasgupta & David 1994), spurs to inter-

organizational collaborations (Powell et al. 1999; Smith-Doerr et al. 1999), markers to be 

traded for access to new technologies or freedom of action (Grindley & Teece, 1997), and 

indicators of private science focus (Owen-Smith, forthcoming). 

In order to capitalize on the excellent source of private science data available 

from the USPTO, I constructed a data set of all patents assigned to R1 institutions or 

their representatives.' Bibliographic information firom 19,819 patents was coded to yield 

data on dates of filing and issuance, citations to United States patents, foreign patents, 

and non-patent literature, information on joint ownership, fiinding sources for underlying 

research, and information regarding the inventors. This data set combines information on 

my basic measure of academic involvement with private science, patent volume, with a 

' Not all academic patents are assigned directly to universities. In some cases patents are assigned to 
governing boards, as is the case with the assignment of University of California patents to the state 
university system's board of regents. In other cases, patents are assigned to foundations or corporations 
associated with an R1 institution, as in the case of the University of Wisconsin's patents which are 
generally assigned to the Wisconsin Alunmi Research Foundation. In still other cases, patents derived from 
research on R1 campuses are assigned to third party patent management firms, such as the Tucson, Arizona 
based Research Corporation Technologies. In all but the last case, such patents are included in my data set. 
Patent management firms are problematic because, without assignment to a university or associated 
organization, it is difficult to trace the academic location of inventors. Since patents assigned to such 
management firms represent less than 5% of patents assigned to research one institutions from 1976-1998. 
and since many of their 'customers' are not RI institutions, I simply exclude them fi-om the data-set. 
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number of measures that reflect more sociological, intellectual capital based approaches 

to patents. 

This patent data set provides the dependent variable for my quantitative analysis, 

and a set of independent variables that capture aspects of organizational learning. I 

argued (I) that accumulative advantage in private science progresses through 

organizational learning, and (2) that organizations leam in two ways, experientially and 

from connections to experienced industrial partners. Patent data provide important 

measures of each of these routes to organizational competency. Experiential learning is 

simply captured by experience, operationalized as the number of patents assigned to a 

university in earlier years.^ 

Network learning is measured by the number of patents joindy assigned with for 

profit firms. A patent that is jointly assigned is joindy owned. Like co-authorship on a 

scientific paper, joint assignment indicates a high level of collaboration and, because 

patents convey legal ownership, often represents an explicit contractual arrangement. 

While this variable will serve as an important indicator of close collaboration with 

industry, it does not capture the wide variation in types and degrees of university industry 

collaboration. Thus, a notable increase in the number of patents jointly assigned with 

industry over time is important precisely because joint assignment represents an 

extremely high level of collaborative interaction. Thus, the measure underestimates actual 

amounts of contact between universities and firms. 

~ I will go into more detail about individual indicators, time lags, and the methodological pitfalls of lagged 
endogenous variables in the following chapter. 
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The information I code from patent bibliographic data captures both more 

economic, intellectual property based, orientations to patents and more sociological, 

intellectual capital based conceptualizations. This patenting data affords some insights 

into the increasing overlap between public and private science, while allowing tests of 

hypotheses about the role organizational learning plays in academic patenting. 

Measuring success in public science: reputation and research capacity. Accumulative 

advantage in public science is driven by reputational mechanisms, but scientific 

reputation is related to the capacity to perform cutting edge research. Research capacity 

plays two important roles in explaining academic patenting trends. It will be related to a 

university's reputation, but it will also determine the number of potentially patentable 

innovations developed by faculty. Thus, private science outputs depend doubly upon 

research capacity and scientific reputation. 

I draw upon two relatively straightforward measures of public science success: 

federal obligations for R&D and publication impact. The former is drawn from the 

CASPAR database. I extract the latter from the Institute for Scientific Information's 

University Indicators Database. CASPAR also provides two measures of institutional 

research capacity, total R&D expenditures and number of research staff. The former 

represents all monies actually expended on research and development at an institution in 

a given year. The latter roughly measures the number of 'hands' a university dedicates to 

research activities. 'Research stafP includes S&E faculty, graduate students, post

doctoral trainees, and research staff. 
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Putting public and private science together. The following sections highlight public and 

private science indicators of university activity. I hypothesize that the aggregate increase 

in patenting and the expanding patent gulf result from changing relationships between 

public and private science. Two conceptual hurdles must be overcome in order to test 

this hypothesis. First, a causal model of patenting which captures within and cross-realm 

relationships must be developed. 

Experiential and network learning provide 'within realm' explanations for 

increased academic patenting. In essence, universities patent more now than they did 

right after the passage of Bayh-Dole simply because they have gotten better, as 

organizations, at identifying and pursuing patentable innovations. Experience, and links 

to experienced firms, will have a direct effect on later patenting. The key term here is 

'later patenting.' It is neither logically nor methodologically possible for me to assume 

that the effects of organizational learning on patenting will be simultaneous. This is so 

because I use a lagged endogenous variable, prior patents, as the primary indicatory of 

organizational experience. Thus, the first step to developing a causal model of the effects 

of learning on patenting is to hypothesize about its lag structure. 

In my data set of R1 patents, the mean time from filing (submitting a patent 

application to the USPTO) to patent issue is just over 30 months. Any measurement of 

the organizational expertise that supports patenting in a given year should occur at a 

minimum 30 month remove. Explaining the volume of patents issued to a university in 

1998, then, requires a measurement of organizational competency at approximately the 

time when those patents would have been filed. Most of my data resolve to the year. 
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thus, the relevant measure of organizational competency for explaining 1998 patent 

volume is the number of patents assigned to a university three years earlier, in 1995.3 I 

contend that a three-year time lag is appropriate to modeling the effects of prior patents 

(experiential learning) on current patents. 

In contrast, I assume that the primary 'within realm' causal relationship for public 

science is 'simultaneous'.4 This is a simple argument about the organizational bases of 

the Matthew effect in public science. Not only does reputation breed increased reputation 

over time but, I argue, there is a non-recursive causal loop between reputation and 

research capacity. 

The relationships between public and private science measures are not 

simultaneous. Capturing reputation's effects on patenting, or vice versa, is tricky 

precisely because of the differences between the patenting and publishing I highlighted in 

the Introduction. There are two paths by which prior patenting can effect later scientific 

reputation. 

The first involves a general level of visibility for findings, investigators, and 

institutions. Since scientific reputation is based, at least in part, on the visibility of 

published findings, patents derived from findings that were also published may raise the 

visibility of the publication, increasing the audience which might cite any given article 

and, in the aggregate, raising publication impact at the university level. This is 

3 A more detailed discussion of sensitivity analyses designed to test various plausible lag structures and of 
methods for incorporated distributed lags into the model to avoid serial autocorrelation can be found in the 
next chapter and in the methodological appendices. 
4 Because my data are yearly, simultaneity here represents causation within a one calendar year time frame. 
I argue that this is appropriate to modeling the relationship between scientific reputation and research 
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particularly likely to be the case for life sciences researcii because of the close ties 

between firms and universities and the increasing propensity of industrial scientists to 

publish as well as patent (Powell & Owen-Smith 1998). 

Beyond increasing visibility, extensive patenting by a university may increase the 

overall productivity of faculty. Organizational units such as technology transfer offices 

(TTOs) manage faculty inventors, help construct campus wide understandings of private 

science, and facilitate relationships between firms and individual faculty or research 

groups (McCray & Croissant, forthcoming; Kaghan, forthcoming). TTOs that develop 

competencies in these related endeavors may be better equipped to help faculty maintain 

high levels of scholarly productivity while also pursuing patenting. By the same token, 

experienced TTOs may aid investigators in parlaying industrial interest in their research 

into tangible increases in research capacity (i.e. funding, equipment, proprietary materials 

etc.) which may effect scientific reputation in the same manner as other investments in 

research capacity. 

If the realms of patenting and publishing are separated by different standards, 

implications, and processes, then scientific reputation should not have a direct effect on 

later patenting. If, instead, we take reputation to measure both of the visibility of 

scholarly work and the esteem in which an investigator or institution is held, then it is 

likely that higher impact science will lead to more patents. This relationship would hold 

only if (a) an institution's scientific reputation reflected research in areas conducive to 

capacity because of the relatively short grant and publication cycles that characterize science and 
engineering. 
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patenting/ and (b) public and private science activities at the institution are not in 

opposition. This latter condition is particularly important. If public and private science 

activities remain contradictory, then those investigators or institutions which have 

established reputations in public science may not jeopardize their strong positions by 

engaging in an activity, patenting, characteristic of private science. 

This patenting —> reputation -> patenting cycle captures public/private science 

relationships by hypothesizing causal relationships between them. The model also 

addresses the reputational and research capacity consequences of Ri patenting. The 

relationship between capacity and patenting should be relatively straightforward. If 

patenting and commercisd science more generally, generate income for universities and 

enable collaborations with industry, then there should be a positive relationship between 

private science and research capacity. By the same token, increased research capacity 

means more scientiflc activity on a campus which should, all other things being equal, 

lead to development of more patentable innovations. Levels of organizational 

competency, seated in TTOs, may have a significant effect on the patenting —» capacity 

—> patenting cycle. 

Having outlined a static model of the relationship between public and private 

science on Rl campuses, I must consider the possibility that such relationships change 

over time. My primary hypothesis, that shifting relationships between academic and 

commercial science explain both the patenting increase and the patenting gulf, depends 

' Some fields, such as mathematics, ecology, and theoretical physics, are less likely to develop potentially 
patentable innovations than others. Nevertheless, research in these fields, the social sciences, and the 
humanities contributes to an institution's overall scientific reputation. 
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on longitudinal changes in these relationships. I simultaneously estimate a simultaneous 

equation model for data at different time periods to explicitly test longitudinal changes in 

the structure of these causal relationships. 

Chapter Three details the methods underlying such tests and presents findings 

from a pooled cross-section time series model of public/private science relationships 

from 1981-1998. While this model can document blurring boundaries between public and 

private science at the aggregate level, it cannot provide insight into the organizational 

processes, individual attitudes, and academic practices that stand at the heart of any 

comprehensive explanation of university patenting. 
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Examining Organizational Adaptations to Private Science. 

I use a fieldwork based comparative case study approach to extend the aggregate 

statistical model. Unlike quantitative modeling, theoretically informed case study 

research is uniquely suited to the examination of changes in organizational process, 

behavioral alterations, and organizations as systems of meaning (Morrill & Fine 1997). 

The methodological strengths of organizational ethnography nicely complement my 

empirical needs as I strive to elaborate the practical causes and consequences of increased 

patenting on R1 campuses. 

I conducted semi-structured depth interviews with 68 faculty members, 

administrators, and licensing personnel at two institutions. This comparative approach 

illuminates changes in the relationship between public and private science on university 

campuses without resorting to retrospective interview strategies by comparing 

institutional arrangements, organizational infrastructures, and adaptations to the 

requirements of private science on two successful public science campuses. 

Drawing inferences from comparative cases. While it is no longer possible to observe the 

changes private science activities spurred on R1 campuses as they happened, comparing 

field-data from selected campuses affords access to some of the mechanisms I am 

interested in. Two cases were selected to that end. 

The first, EPU® (Elite Private University), is characterized by elite public science 

and a record among the most successful private science institutions. In Mowery and 

colleagues' terms, EPU is a founding institution where, if my theories are correct, public 

' In the interests of conHdentiality, I assign pseudonyms to both institutions and individuals. 
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and private science activities should be well integrated on campus supporting long term, 

intimate, and successfiil commercial involvement. 

In contrast, BSU (Big State University), a public institution, has climbed the 

academic ranks in the last decade, consistently appearing among the most prestigious and 

well funded public research institutions. While BSU's public science reputation does not 

rise to the level of EPU's, it is one of the top 20 RI institutions on multiple measures of 

academic success. BSU is an entrant institution. As a latecomer to the private science 

game, BSU attempts to transform its basic science capacities into patenting 

accomplishment without the historical benefits of first mover advantage. Where EPE 

matches elite public science with top ranked patenting and licensing, BSU lags far behind 

its peer institutions in private science activities, ranking in the bottom quartile for overall 

patent volume. 

Despite this important diKerence there are similarities between the institutions. 

While they differ greatly in scientific reputation (they are separated by at least two 

standard deviations in terms of federal obligations for R&D and publication impact 

relative to the world in 1997) they were similar on three research capacity measures. 

EPU and BSU were within one standard deviation of each other in terms of number of 

active researchers,' number of science and engineering papers published, and R«SJ) 

expenditures. 

'Equivalent' research capacities suggest that the huge difference in private science 

activity cannot be accounted for simply by differences in the campuses' abilities to 

^ Science and Engineering faculty, post-docs, graduate students, and researcii staff. 
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support research. At the same time, reputational differences suggest that 'higher quality' 8 

research at EPU may account for the private science differential between the universities. 

But, the trends illustrated in chapter one demonstrate that high quality basic science is not 

an unproblematic ticket to commercial achievement. EPU, then, represents a case where 

early entry into the private science realm enabled an elite institution to transform its 

endowments of reputation and capacity into spectacular commercial success. BSU, on 

the other hand, is a latecomer whose attempts to capitalize on high quality science and 

extensive research capacity have not led to commercial accomplishment. 

These cases represent two institutions that have been differentially able to 

capitalize on their organizational endowments of research capacity and scientific 

reputation in attempts to commercialize the outputs of their faculty. Fieldwork at EPU 

highlights the organizational and institutional arrangements characteristic of a campus 

that has met spectacular success in both private and public science, allowing me to 

elucidate mechanisms by which these potentially contradictory realms can be integrated 

on Rl campuses. In contrast, data collected at BSU provides insights into (1) the 

difficulties of commercializing research outputs on a very reputable campus, (2) the 

potential pitfalls of attempting such commercialization, and (3) the possibility that poorly 

integrated public and private science activities have led to patenting volume well below 

what might be expected given BSU's reputation and research capacity. 

If my quantitative model is correct, then fieldwork at EPU will clarify the 

practical intra-organizational mechanism that support stable private science success on 

8 I use the term quality advisedly to denote reputation rather than any objective measure such as 'nearness 
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elite public science campuses. This case elaborates the means by which organizations 

adapt to accommodate potentially contradictory institutional imperatives in a single 

organizational mission. EPU affords a qualitative extension of my key quantitative 

hypothesis by providing the pragmatic 'how' to match the causal 'why' in an explanation 

of differential private science success rates among R1 universities. 

BSU, on the other hand, is a negative case for my aggregate theory. On this 

campus, reputable public science and extensive research capacity have not been matched 

by private science success. Reldwork in this context will further illunrunate between 

realm relationships by evaluating the validity of my 'realm convergence' theory for a 

case where private science has not been successfully pursued. 

Both cases bolster another weak point in the quantitative model. In addition to 

explaining how R1 private science activities (do not) develop and are (not) supported on 

university campuses, comparative field work explicates commercialization's 

consequences in two very different academic contexts, providing insights into how those 

outcomes are felt and interpreted. At EPU the effects of success on academic practices 

highlight the practical outcomes of realm integration for academic science. Similarly, 

fieldwork at BSU allows examination of the institutional outcome of attempts to play the 

commercial game in an already stratified field. Where the aggregate model treats 

consequences solely in terms of patenting's effects on research capacity and scientific 

reputation the case studies enable a much more nuanced consideration of effects on 

faculty careers, organizational infrastmcture, academic culture and work practices. 

to truth.' 
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Taken alone, case study and statistical approaches offer much to our 

understanding of patenting's causes and consequences for academic research institutions. 

In combination, the methods integrate a variety of data across levels of analysis to 

provide insights into aggregate causal relations and organizational processes. Viewing 

increasing academic commercialization through these complementary methodological 

filters enables -explanations that are stronger and more inclusive than either method 

could provide alone. By consciously playing to the methods' strengths and using them, 

where possible, as reciprocal validity checks, I develop a view of public and private 

science that speaks to multiple audiences while addressing a variety of analytic levels and 

conceptual explanations for observed phenomena. 
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STRUCTURAL SHIFTS AND ACADEMIC PATENTING TRENDS. 

This chapter turns to observed variable structural equation modeling to explain (1) 

the dramatic upsurge in patenting by R1 universities, and (2) the increasing guif between 

accomplished and less successful patenters. The argument is predicated on three key 

insights. First, the realms of public and private science differ in consequential ways. 

Second, success in the established, highly stratified public science realm does not 

translate directly into private science achievement. Third, the most successful patenting 

institutions come from all levels of the public science stratification order. Thus, neither 

simple accumulative advantage, nor resource dependence models of patenting can 

explain why some institutions succeed while others do not. Neither resource poor 

institutions from the bottom of the public science stratification order nor elite basic 

science institutions dominate academic patenting. 

Both the patent upsurge and the patent gulf can be explained by global changes in 

the relationship between public and private science reward systems. The diverse 

configuration of 'successful' patenting universities results from organizational 

adaptations that allow some schools to take advantage of changing relationships between 

the realms by developing 'institutional environments' supportive of both patenting and 

publishing. 

Accumulative advantage in public science proceeds through reputation enabled by 

research capacity. In contrast, accumulative advantage in private science is driven by 

experience or network based organizational learning. Neither of these 'simple' (within 

realm) accumulative paths explain the patterns of success documented in Chapter One. 
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Instead, relationships between public and private science explain patent trends. In the 

terms I use here, changing relationships between organizational learning, reputation, and 

research capacity explain aggregate patterns of achievement in university patenting. 

Figure 3.1 schematizes my basic conceptual model. 

[Rgure 3.1 here] 

For the purposes of this argument, there are four important sets of paths. The reciprocal 

paths between research capacity and scientific reputation represent 'within realm* 

linkages for public science. The paths linking experiential and network learning to patent 

volume represent the 'within realm* relationships for private science. The remaining sets 

of paths capture the 'cross-realm' relationships that are central to my argument. 

If increased blurring between the realms of public and private science accounts 

for the patenting upsurge and the widening gulf, then I expect the cross realm 

relationships to be positive in the aggregate and to move from non-significant (or even 

negative) soon after the passage of Bayh-Dole, to positive in later time periods. Before 

testing this central hypothesis, it is necessary to turn the conceptual framework described 

by Figure 3.1 into an estimable model. 
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Data and Methods.' 

Patent Data. In Chapter Two, I contrasted a sociological conception of patents as 

intellectual capital with a more economistic approach that viewed them as intellectual 

property. The intellectual capital approach to patenting informed the creation of a data 

set of all patents assigned to Research One institutions from 1976 to 1998. I identified 

19,819 patents assigned to 87 RI universities using the USPTO patent bibliographic 

database.^ 

Once identified, a number of variables were coded from the bibliographic 

information on each patent's cover page^. While I use only a small number of these 

variables in this chapter, the range of information that can be derived from patent 

bibliographic data merits brief discussion. In addition to providing comprehensive patent 

counts data for Rl universities, coded patent bibliographic information yields data on 

patent ownership, prosecution time, citation patterns, R&D funding sources, 

characteristics of inventors and institutions, and on the scope of protection afforded by 

patents. By focusing on bibliographic information rather than simple patent counts, this 

data captures both intellectual capital and intellectual property views of patents. Data of 

this sort also lends descriptive support to the realm convergence hypothesis. 

Table 3.1 presents descriptive statistics at four separate time periods for a number 

of coded patent variables. I coded patents individually and then aggregated information 

from this 'patent level' data set to the level of the university. 

' While I focus attention on the variables used for this analysis, they represent only a small portion of the 
data set I have created which includes 132 variables drawn from several sources. 
^ See Appendix B for a list of the Rl institutions. 
^ Appendix C presents the coding schedule used to content code patent bibliographic information. 
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[Table 3.1 here] 

The first variable, patents, reports the mean number of patents assigned to all R1 

institutions in a given year. A quick glance across the four periods reiterates the 

patenting increase and the growing gulf between Rl universities, as evidenced by the 

increasing standard deviation. The next variable, patent citations, rep'esents the mean 

number of citations to other United States patents in Rl patents assigned to Rl 

universities. Increasing citations suggest that, in later years, academic patents were 

issued in technology areas where there were already a number of related innovations. 

This trend dovetails with Henderson and colleague's (1998) finding that university 

patents have become more like industrial patents since the pre-Bayh-Dole era. 

Non-patent citations capture the extent to which an innovation is related 

to/dependent on non-patent prior art such as scholarly articles. The large increase here 

suggests that academic patents have become more closely tied to the scholarly literature 

providing another indicator of increased public/private science linkages. Recent patent 

bibliometric studies (Narin 1994; Narin & Olivastro 1992, 1998) use this measure to 

indicate a patent's importance and to represent linkages between 'science and 

technology.' 

Where these variables capture some broad characteristics of the innovations 

patents protect, the next set of variables emphasize relationships among the 

organizations that own patents. Joint assignment captures relationships between patent 

owners. Most often, patents are jointly assigned when scientists from multiple 

organizations collaborate on a discovery. The large absolute and relative increases in 
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joint assignment suggest that collaboration among institutions interested in patenting is 

on the rise. The next two variables, university assignment and industry assignment, 

suggest that the increase in joint assignments is largely driven by collaborations between 

universities and firms. 

Finally, the relative decrease in patents assigned to buffer institutions implies that 

more Rls are developing in-house IP management capacities. Buffer institutions (Nelson 

1994) are separate organizations associated with universities that handle patenting and 

technology transfer activities in order to 'buffer' the academic institution from the 

possible pitfalls of commercialization. The most famous example is the Wisconsin 

Alumni Research Foundation (WARF), Assignment to buffer institutions captures the 

extent to which universities 'outspurce* patenting and technology transfer activities rather 

than developing such competencies 'in-house.' The decrease in buffer assignments 

documented here indicates a relative reduction in R1 reliance on external foundations and 

research corporations for patenting activities. 

I use four patent variables in this analysis. They are: (I) patent volume, the 

number of patents assigned to a given institution in a given year, (2) prior patents, the 

number of patents assigned to a given university in prior years, (3) Industry assignments, 

the number of patents jointly assigned with firms for each university in each year, and (4) 

pre-Bayh-Dole patents, the number of patents assigned to a university after 1976 but 

before 1981. 

Institutional and Impact Variables: I draw variables that capture some aspects of research 

capacity and scientific reputation from an online database, the Computer-Aided Science 
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Policy Analysis and Research (CASPAR) database, administered by the National Science 

Foundation's division of Science Resource Studies (SRS). This data set integrates 

information drawn firom yearly surveys of post-secondary institutions and federal funding 

agencies with National Center for Education Statistics and National Research Council 

data on higher education institutions. 

Rve CASPAR variables provide indicators of research capacity and scientific 

reputation. I use total R&D expenditures as my primary measure of research capacity. 

This variable reports the total amount of separately budgeted R&D expenditures on each 

campus, excluding expenditures for training, demonstration, public service or clinical 

trials. In essence, R&D expenditures represent the volume of fiscal resources dedicated to 

research on R1 campuses. In order to compress its distribution and scale interpretations 

in terms of percentage rather than unit change I log R&D expenditures. 

While R&D expenditures is the only endogenous institutional variable in my 

proposed model, several exogenous variables were also drawn from CASPAR. They 

include (1) Industry R&D expenditures, (2) Book value of endowment assets at year end, 

(3) Federal Obligations for R&D, and (4) number of research staff. These variables 

appear in my model as exogenous explanators of the dependent variable, and of my 

public and private science indicators. 

I tum to the Institute for Scientific Information's (ISI) University Indicators Data 

for my primary indicator of scientiHc reputation. ISI maintains data on publication 

volume, citation counts, and impact for the top 100 universities. The data span the time 

period 1981-1998. I use 'impact relative to world,' a standardized measure of a 
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university's overall publication impact relative to the impact of all publications in a given 

year, as my primary endogenous indicator of university level scientiHc reputation. The 

final variable in my model, TTO age, is drawn from the Association of University 

Technology Manager's (AUTM) university licensing survey, a yearly survey of patenting 

and technology transfer activities at universities and hospitals in the U.S. and Canada. 

Table 3.2 summarizes the indicators, providing definitions and data-sources, and 

relating specific variables to the concepts I take them to indicate. 

[Table 3.2 here] 

The bold faced variables on Table 3.2 operationalize the endogenous portion of my 

model. These variables provide the primary indicators for the conceptual model presented 

in Figure 3.1. 

fngure 3.2 presents a path diagram of the estimation model complete with 

endogenous indicators, exogenous variables and an indication of the assumed lag 

structure.'' 

[Figure 3.2 here] 

The path diagram presented in Figure 3.2 represents a non-recursive five equation system 

that is identified by both the rank and order conditions (Maddala 1994). 

* I chose the t, t-I, t-3 lag structure based on the conceptual and logical concerns highlighted in Chapter 
Two. I also conducted sensitivity analyses with a number of different lag structures. When conducted on 
large samples omnibus tests of model 6t are problematic, so sensitivity analyses allow investigators to 
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The five equations implied by the path diagram are 

Patents = {31 (impact 1) + {32log(R& Dexp 1) + {33 (PriorPats 3) 
t t- t- t-

+ f3 4 (lnd.Assignt _ 3) + cp1 (TIOaget _1) + q> 2 log(Endowmenl _ 1) + ' 1 

Impact 1 = {35 log(R & D exp 1) + {37 (Prior Pats 3) + cp3 log(R & D Obs. ) + ' 
t- t- t- t-1 2 

log(R & Dexpt _1) = f3 6 (lmpactt _1) + {38 (PriorPatst _ 3) + q> 4 log(Stafft _1) + ' 3 

PriorPatentst _ 3 = cp5 (PBDpats)r ' 4 

Ind.Assignt _ 3 = q> 6 log(lnd.Expt _ 3) + ' 5 

The first two equations (which I will call the patent and impact equations) are most 

important to my arguments. 

The patent equation is central because it tests hypotheses about within realm 

private science relationships and cross realm (public-private science) relationships. 

While public and private science are distinct in many important ways the emergence of 

the competitiveness rationale, increasing commercialization of academic research and 

growing linkages between the academy and industry cause the realms to merge. If 

boundaries between the realms have blurred, then I expect that the relationship between 

impact and patents (~ 1 ) will be positive. Where the realms of private and public science 

are mutually reinforcing, a better institutional reputation for high quality public science 

develop greater or lesser degrees of confidence in findings. In this case, the findings that will be presented 
are robust across a number of lag structures and model specifications. 
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will increase patenting on campus. Thus, Hi: Pi>0. A positive relationship here would 

provide support for increasing convergence across the realms, controlling for research 

capacity, patenting experience, and institutional wealth in die form of endowment assets. 

The patent equation also tests hypotheses about the Matthew effect in private 

science. Two relationships in this equation capture organizational learning and 

accumulative advantage in patenting. The relationship between prior patents^ and current 

patents provides a direct test of my argument that accumulative advantage in patenting 

proceeds through experiential organizational learning. If successful patenting is driven 

primarily by past successes, and if accumulative advantage occurs through the 

mechanism of experiential organizational learning, then I expect this relationship to be 

positive. Thus, Hi: P3>0. 

I also argue that organizational leaming occurs through networks. Where 

organizations have the absorptive capacity to take advantage of partner's expertise, 

patenting with firms will positively effect later patenting. Those institutions that have 

more jointly assigned patents with industry will, themselves, patent more successfully in 

later time periods. This is the second half of my hypothesis about the mechanisms by 

which accumulative advantage progresses in private science (H3: P4>0). 

This equation also tests of a relatively simple resource dependence explanation 

for patenting success. If academic patenting is a response to resource scarcity by 

institutions that feel the pinch of shrinking federal R&D budgets, then I expect the 

' This lagged endogenous variable uses a (Cocyk distributed lag structure beginning at 3 years which 
assumes that the effects of a lagged variable decline smoothly and monotonically with time. Thus, the 
effect of prior patenting here will be distributed across a number of time periods (Studemund, 1998). 
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relationship between R&D expenditures and patenting to be negative (H4: |32<0). If a 

resource dependence explanation of this sort were true, then the institutions that have the 

most to spend on R&D would patent the least. By the same reasoning I expect a negative 

relationship between endowment assets and patenting (H5: (p2<0). 

The impact equation provides an opportunity to test another relationship between 

the realms of public and private science by considering the relationship between 

patenting and scientific reputation net of research capacity and of the funds that derive 

directly to reputation through federal grant competitions. Where the patent equation tests 

the relationship between public science success and later patent volume, this equation 

tests the impact of patenting on an institution's scientific reputation. If the realms of 

private and public science are contradictory and patenting is disruptive to basic science 

activities, then I expect this relationship to be negative. If, on the other hand, the realms 

of public and private science are mutually reinforcing, then success in one realm will 

have a positive effect on the other (Hg: 37>0). 

Clearly, other hypotheses about model paths could be tested. Nevertheless, these 

six capture important aspects of the relationship between public and private science. 

Table 3.3 sununarizes these six 'path level* hypotheses. While I will test and discuss 

each hypothesis individually, the qualitative pattern of significant paths in the model will 

also provide support for my argument. If, for instance, patenting has an effect on impact 

but impact does not have an effect on patenting, then I could argue that the realms of 

public and private science are less closely linked than if both relationships were positive. 

Running the same model at several different time points will test whether public/private 
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science relationships remain constant over time, providing stronger explanations of the 

longitudinal trends I emphasized in Chapter One. 

[Table 3.3 here] 

Estimating the Models. I report findings from two models. Rrst, I estimate the observed 

variable structural equation model presented in Rgure 3.2 for the entire pooled sample of 

N=I043® university-years using a maximum likelihood estimator and covariance inputs 

without means. This approach maximizes statistical power, assuming that estimated 

relationships are constant across time and across types of institutions. While assumptions 

make findings from this model problematic, the undifferentiated pooled cross-section 

model provides a good heuristic for thinking about aggregate relationships between 

public and private science. 

After estimating this model on the entire sample of university-years, I turn to a 

more complex 'stacked time period' model specification that simultaneously estimates 

the same model for six time periods to test the effects of imposing equality constraints 

across time. This modeling strategy enables me to build a best fitting model that 

explicitly captures longitudinal changes in public/private science relationships. In order 

to maximize the number of time periods while maintaining a reasonable sample size in 

each group, I separate the period 1981-1998 into six three-year periods. Three-year 

* N should equal 1566 for apooled cross-section of 87 universities by 18 years (1981-1998). However, 
missing data mitigates against a complete sample. I use pair-wise deletion of missing data to create the 
covariance matrices entering the lowest column 'N* as the number of cases LiSREL uses to calculate 
significance tests. While Hayduk (1987) suggests that pair-wise deletion may be problematic for maximum 
likelihood estimation in Lisrel the results are robust across runs using covariance matrices created with 
pair and list-wise deletion of missing data. I err on the side of using more available data in presenting 
results for estimations based on covariance matrices created using pair-wise deletion. 
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periods also have the benefit of mirroring the stylized 'patent-cycle' which drove my 

choice of a 3-year lag structure for the overall model. 

I simultaneously estimated the model for all six time periods without any equality 

constraints (the full model) and then progressively constrained relationships between 

public and private science to equality (first across sets of time periods, for instance 

decades, and then across individual three year periods) creating a set of nested 'reduced' 

models. Chi-square difference tests were used to determine whether additional equality 

constraints hindered model fit, accepting the null hypothesis that the model implied 

CO variance matrix, Z, was identical to the observed covariance matrix, S, at the p>.10 

significance level.^ 

Once I established which reduced form equations failed to hinder model fit for 

discrete combinations of coefficients, I built a single model that incorporated constraints 

across the four pairs of coefficients capturing the relationship between public and private 

science. Again, I used difference tests to progressively check model fit. This method 

allows me to present and discuss Hndings from a single 'best Rtting' model incorporating 

several different equality constraints. In all cases models were estimated using maximum 

likelihood with covariances among exogenous variables (the O matrix) fireed, and 

^ Unlike most tests of significance using nested full and reduced model specifications difference tests in 
Lisrel place the investigator 'on the wrong side' of the null hypothesis. Where such tests usually hope to 
reject the null hypothesis here we hope to accept the null hypothesis that the observed and estimated 
matrices are indistinguishable. Under this rubric, a statistically significant implies that the extra 
constraints imposed on the reduced model hindered the fit of that model relative to the (less constrained) 
full model. Because we are hoping to accept the null hypothesis the accepted significance level of p=.OS 
amounts to accepting models as well fitting if the observed relationships could appear at random in one out 
of every twenty samples. Since accepting the null here is tantamount to accepting one's theory I follow 
Hayduk (1987: 161) in rejecting the null at the .10 significance level. 
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covariances among endogenous variables (the matrix) diagonalized with the exception 

of the hjrpothesized relationship between prior patents and industry assignment. 
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Findings: 

The Pooled Model. The first model I estimated assumes that coefficients remain constant 

across time by pooling all university-years. This model tests hypotheses about aggregate 

relationships between public and private science. Table 3.4 presents the endogenous (P) 

and exogenous (tp) relationships in terms of the relationships between independent and 

dependent variables in the five equations presented above. The first set of coefficients 

represents relationships among ray primary indicators and provides the strongest test of 

my hypotheses regarding the overall relationship between public and private science. 

[Table 3.4 here] 

The second set of coefficients represents relationships between wholly exogenous 

variables and endogenous variables.® While there are some interesting coefficients here 

(indeed, my hj^jothesis five addresses one such relationship) I have tried to match 

exogenous variables and endogenous variables that I believe indicate like concepts.' 

Thus, I spend the bulk of my discussion on the endogenous relationships. 

Overall the model fits reasonably well (x^ (25)=808.36, GFI=.89, AGFI=.72).'° 

Because is proportional to sample size and because tests of model fit are on the 'wrong 

side' of the null hypothesis no omnibus test of model fit is possible. With a sample size 

of over 1000, even very small fluctuations are detectable as significant differences by 

* In rough path diagram terms a variable is endogenous if any arrows point at it and exogenous if arrows 
only originate from it 
' Thus, the exogenous effect between Iog(staff) and log(R&D exp) represents an effect between two 
measures of research capacity. In this case (as with all exogenous relationships except those between 
patents, TTOage, and log(endowment)) it would be surprising if the relationship were not strongly positive. 
Negative or null coefficients would call into question the relationships I assume between my indicators and 
factors. 
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such tests. Chi-square is not particularly instructive with sample sizes larger than about 

500 (Hayduk 1987: 169), so I turn to other, less comprehensive measures of model fit. 

Triangulating firom several 'signals' about fit allows me to develop confidence about the 

whole model. 

GFI and AGFI represent better fitting models as they approach their extreme 

value of one. Thus, the combination of a relatively low chi-square with relatively high 

goodness of fit indices provides some basis forjudging the overall fit of a model to be 

reasonable." Another, more conunon measure is also presented in Table 3. Consider the 

last column of the endogenous portion of the table. This column represents the multiple 

squared correlations (R^) for each equation in the system. Notice that R^=.37 for the 

patent equation. The patent equation, then, explains a reasonable, 37% of the variance in 

patenting by R1 universities. 

My six 'path level' hypotheses met with mixed support in this pooled model. The 

hypothesized positive relationships between impact, my measure of public science 

reputation, and patenting were supported. My arguments to the effect that accumulative 

advantage in private science proceeds through experiential learning (represented by the 

relationship between prior and current patents) were also supported. This model does not, 

however, support my argument about organizational learning through networks. Number 

of jointly assigned patents has no effect upon later patenting.'^ 

(d.f.) = X ,  GFI = Goodness of Rt Index, AGFI = Adjusted Goodness of Fit Index. 
'' Under the conditions for establishing model Ht that I describe the models I present can only be taken as 
heuristics for thinking about relationships among the variables I include. 

The zero result here is not a result of the strong positive correlation between patenting experience and 
joint industry assignments. Removing that path and re-estimating the model has no effect on the 
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Resource dependence hypotheses also garnered mixed support. A strong negative 

relationship between endowment assets and patenting suggests that, at least in part, 

university pursuit of intellectual property is driven by levels of organizational resources. 

However, the equivalently strong positive relationship between R&D expenditures and 

patenting suggests that if resource scarcity is driving academic patenting it is of a more 

complex variety than the simple need to secure R&D funds in an environment of scarcity. 

My hypotheses do not capture all the relationships I include in the model. Figure 

3.3 schematizes the qualitative pattern of endogenous relationships for the pooled sample. 

I include hypothesized model paths in the figure along with their coefficient's direction 

only if their t-value is significant at the .05 level or better.'^ 

[Figure 3.3 here] 

This figiu-e mirrors figure one (my original conceptual model) except that I report 

relationships between specific indicators. In addition to graphically representing the 

patterns of support for my hypotheses figure three offers some surprises. 

Notice first the surprising negative relationship between Iog(R&Dexp) and 

impact. This exceedingly robust coefficient''^ has several implications. First, it suggests 

relationship between industry assignments and later patenting but it does significantly hinder the model's 
overall fit (diff. (1) = 317.84). 

Unlike omnibus tests of model fit, tests of the signiRcance level of individual coefficients follow the 
familiar pattern. A t-value of more than 1.96 (two standard deviations) is typically taken to reflect a 
coeHicient that is significantly different than zero at the .05 level. As non-significant coefficients cannot be 
statistically differentiated from zero 1 do not include non-significant paths in figure three. 

The negative relationship is robust in the fiilly reduced form of the impact equation run as a simple 
multivariate regression. It is stable if the assumption of simultaneous reciprocal causality is broken in ML 
LISREL estimates, if only expenditures from federal granting agencies rather than firom all sources are used 
to represent research capacity, and if the model is nm without any prior patenting variables or effects. 
Likewise, a more direct relationship between research expenditures in science and engineering and 
publication impact in science and engineering Selds alone remains negative. 



that the relationship between research opacity and scientific reputation (as I measure 

them here) does not capture the essence of the Matthew effect in public science. My 

measure of reputation has a positive effect upon research expenditures. Clearly higher 

impact science results in more funding for R&D. The reciprocal relationship, however, is 

negative. The Matthew effect in public science seems to progress wholly through the 

mechanism of reputation with only a one way impact upon research capacity. 

On a more practical note, this negative relationship suggests that, at the university 

level, increased R&D spending is not the path to increased scientific reputation. Far from 

it, this model suggests that large increases in R&D expenditures'' result in net decreases 

in a standardized measure of publication impact This suggests that accumulative 

advantage in public science is path dependent to the extent that increases in research 

capacity can occur as a result of increases in reputation (the positive relationship between 

impact and expenditures in my model) while incre£tsing research expenditures through 

non-reputation driven avenues may have a negative pay-off for scientific reputation; a 

finding that does not bode well for institutions that turn to earmarked fimds and industrial 

support in efforts to "gain a seat at the table' of basic research. If this relationship is true,'® 

Considering scatter plots of the two variables (impact/world and log(R&D exp)) suggests that a 
university outlier may be the cause of the negative relationship. Rockefeller university, a small, highly 
specialized institution focusing on research, graduate and post-graduate education in the bio-medical 
sciences spends relatively little on R&D in comparison with larger less specialized institutions but has the 
highest impact ranking in every year of the time period I modeL Removing Rockefeller university from the 
sample and re-estimating the model, however, only strengthens the negative relationship. 

Recall that estimating a model with an independent variable in log scale means that coefficients must be 
interpreted in terms of percentage change in the IV rather than in terms of unit change. 
" While it seems to be a taken for granted assimiption of many administrators and policy researchers that 
increased research capacity yields a positive reputational return I have been unable to locate a single 
empirical study that tested this relationship at the university level using any methods, let alone methods that 
enable direct tests of the simultaneous relationship between the two variables. 
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then it appears that increases in reputation cannot be achieved solely by an increase in 

research scale. 

Consider also the negative relationship between patenting and R&D expenditures. 

This surprising negative relationship suggests that increased patenting by RI universities 

results in net decreases in the amount they spend on later R&D. However, the negative 

direct relationship results from the indirect effect of patenting on expenditures through 

impact." The important indirect relationship between patenting and research capacity by 

way of reputation lends fiirther support to hypotheses about the role linkages between 

public and private science play in driving later patenting success. This finding suggests 

that universities who attempt to patent extensively in order to overcome resource scarcity 

in R&D funding may be in for a shock if they do not take care to maintain and develop 

their reputation in the world of basic science. 

Despite these two interesting surprises, the overall pattern documented in figure 

three supports my core hypothesis about the role blurred distinctions between public and 

private science play in patenting. The positive relationship between prior patents and 

current patents suggests that accumulative advantage holds in private science through 

experiential organizational learning. But, more interesting action can be found in the 

'cross-realm' relationships. Prior patenting also results in increases in later patenting 

Removing the path between impact and expenditures causes the patenting —^expenditures relationship to 
become positive and significant though it significantly hinders the overall fit of the model 
(26)=224334, GFI=.82, AGFI=^4). A difference between this reduced model and the fiill model 
reported in table three is wildly significant (x^ (1) = 1435.18) suggesting that removing this single path 
results in a fitted covariance matrix that is significandy different than the observed matrix. 
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through the indirect patents-»impact—^patents path, and through the (even niore) indirect 

patents—>impact—>expenditures—>patents path. 

These indirect effects imply that returns to early patenting will be greater for 

schools that patent and that have strong scientific reputations and that spend a large 

amount on R&D than they will be for less reputable or more resource poor schools. This 

coefficient pattern explains the role the stable elite play in driving aggregate patenting 

increases. Patenting success appears to be path-dependent in the sense that it will be very 

difficult for new players to catch-up to the established patenting elite, particularly true if 

they lack strong public science reputations or if they are resource poor. Clearly, matched 

successes in the realms of public and private science pay off more in a world driven by 

accumulative advantage than does success in either realm alone. 

The Stacked Time Period Model. The best fitting longitudinal model of changes in the 

relationships between public and private science over time suggests that there were 

important inflection points in both 'cross-realm' and 'within-realm' relationships.'^ Table 

3.5 summarizes the equality constraints built into my comprehensive model, while 

providing a qualitative sense of how the endogenous relationships varied over time. 

[Table 3.5 here] 

Note first the interesting patterns of equality, represented by the shaded areas, 

across my six time periods. The first two columns represent the pattern of equality for 

the public science ->- patenting relationships discussed above highlighting the equality of 

impact and expenditure's effects on patents across the time period 1981-1992 and across 

For a description of the process I used to fit this model see appendix D. 



the time period 1993-1998. The different colors of shading indicate that these 

relationships are equal within, but not across the two sets of time periods. Notice that the 

same pattern of equality holds for within realm relationships in public science (captured 

by the reciprocal effects of expenditures and impact). Finally the effects of private 

science experience (patenting) on public science success (impact and expenditures) vary 

in each 1980s time period but remain constant across the 1990s. 

The qualitative relationships highlighted in Table 3.5 are interesting. Note the 

differences across time periods. The pooled model presented in the last section is 

qualitatively the same as the models fitted for the last two time periods using this 

simultaneous estimation. I will return to a more detailed discussion of the relationships in 
\ 

a moment but, for now, note several interesting changes across time periods. First, the 

effect of impact on patents becomes significant and positive only in the mid to late 1990s. 

Note also that in the one time period where network learning channels (indicated by 

industry assignments) significantly effected patenting the effects of experiential learning 

were non-significant. 

In the first time period (1981-1983) there were no significant linkages between 

patents and publication impact, suggesting that immediately after the passage of Bayh-

Dole the realms of public and private science were 'completely' separate. The remaining 

patterns of coefficients suggest that the realms increasingly overlapped through the late 

1980s and early 1990s with the final link, a positive and significant relationship between 

impact and patenting, connecting in the mid to late 1990s. 
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Overall, the model fits relatively well, with goodness of fit indices no lower than 

.80 for any time period." Table 3.6 presents the squared multiple correlations for each 

equation in each time period. Only the first row, which reports R" for the patent equation 

in each time period, need concern us here. The model of patenting clearly fits worst for 

the earliest time period where it succeeds in explaining only about 17% of the variance in 

academic patenting. It fits remarkably well in the remaining periods though it declines 

from a peak in the second time period (R^=.62) to another low point in the 1996-98 

period (R"=.34). This pattern suggests that there are still changes at work in the 

relationship between public and private science. Nevertheless, explaining just over a third 

of the variance in a dependent variable is reasonable for an aggregate model of this sort. 

[Table 3.6 here] 

Table 3.7 presents coefficient values for the endogenous relationships in each 

time period. Table 3.8 presents the exogenous coefficients. The time periods are the rows. 

Individual relationships are the columns. To get a sense of over-time change in a single 

relationship, pick a column and read down. 

[Tables 3.7 & 3.8 here] 

Reading down the columns in these tables complements the qualitative patterns presented 

in Table 3.5 and enables consideration of how the six 'path level' hypotheses fared across 

time. 

Recall that the path level hypotheses met with mixed support in the pooled model. 

That model found mixed support for resource dependence explanations of patenting 

" I establish the Rt of this model relative to an unconstrained full model in Table D.I. For simultaneously 
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success, with R&D expenditures having a positive effect on patenting and endowment 

assets having a negative effect. The pooled model also found support for the 

comprehensive, 'realm overlap,' explanation of academic patenting trends. The stacked 

time period model follows the same general pattern, but splitting the model into six time 

periods adds nuance to the interpretation. 

Consider my first hypothesis, that impact will have a positive effect on patenting, 

indicating overlap between the realms of public and private science. Read down the first 

column of Table 3.7. Notice first that the coefficients remain the same for the first four 

and last two time periods. This is the result of the equality constraints imposed by the 

model. Imposing these constraints forces the magnitude of an effect as well as its 

direction to remain constant across time periods.^" The first hypothesis receives support 

only in the last two time periods. In addition to a move from non-significant to positive in 

time period five, the coefficient shows a nearly fivefold increase in magnitude. The 

implication here is a straightforward one. Universities should receive a net return of 

approximately 2.7 patents for each unit increase in publication impact. Clearly, in this 

later time period, high quality basic science pays off strongly in private science retums. 

The second hypothesis, that prior patents will have a positive effect on later 

patenting, tests the existence of accumulative advantage in patenting, finding strong 

support in all time periods except the 1981-83. In that time period, network learning 

estimated models across groups Lisrel does not provide adjusted goodness of fit indices. Thus, [ report only 
theGFI. 
™ It may be possible to constrain significant sets of coefficients to be qualitatively the same (maintain the 
same sign) while allowing their magnitude to vary. I do not attempt to do this here. 
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mechanisms appear to dominate private science accumulative advantage (hypothesis 

three), but the relationship is a weak one. 

The more nuanced analysis enabled by this stacked time period approach offers a 

different pattern of support for my two simple resource dependence hypotheses. The log 

of R&D expenditures has a positive and significant effect on patents in every time period. 

Again, however, there is a potentially important change in the effect's magnitude at the 

'inflection point' in the 1993-95 time period. When the effect of impact on patents 

becomes positive, the direct effect of expenditures on patents nearly triples. The 

implication here is that each percentage increase in overall R&D expenditures on an R1 

campus yields a return of more than seven patents in the mid to late 90s. The second 

'resource scarcity' hypothesis, that endowment assets are negatively related to patenting 

finds support only in the final time period (Table 3.8, row two) and then the relationship 

is relatively weak (p<.05). At least in the early time periods, a simple conception of 

resource dependence does not seem to fit the data. 

Like the pooled model, the time period model strongly suggests that relationships 

between public and private science rather than resource scarcity drive both the aggregate 

increase in patenting and the widening patent gulf between R1 institutions. Further, this 

model suggests that those relationships change over time. The pattern of coefficients in 

later time periods looks little like the pattern of coefficients in the earliest time period. 

Thus, I turn to a discussion of 'structural shifts' in the model's endogenous relationships 

to explain observed trends in academic patenting. A structural shift occurs when a path in 

the structural (endogenous) portion of the model switches sign, becomes significant, or 
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ceases to be significant. Considering structural shifts, then, has only tangentially to do 

with the magnitude of model coefHcients. Because such shifts indicate qualitative 

changes in the system of relationships I hypothesize, they do not even need to follow the 

patterns of equality constraints imposed on the model. 
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Conclusion and Implications: Structural Shifts and Aggregate Trends. 

A quick perusal of the qualitative patterns of coefficients presented in Table 3.5 

suggests that there are four shifts in the structural model between 1981 and 1998. The 

first time period (1981-83) is different from the next two (1984-89). Likewise, the 1990-

92 time period differs from those preceding and following it (1993-98). Figure 3.4 

summarizes those shifts with four path diagrams that include significant paths along with 

an indicator of the relationship's direction. 

[Figure 3.4 here] 

Figure 3.4 strikes to the heart of my argument about longitudinal changes in the 

relationships between public and private science. A quick glance at its four 'frames' 

indicates that while within realm linkages are relatively constant across time,"' the 

important action in the model appears in the progressively connected cross-realm 

relationships. This diagram brings home the extent to which the linkages between early 

patenting and reputation, and between reputation and later patenting represent the major 

shifts in my model. 

The first frame, representing the 1981-83 time period, captures relationships in 

the time period where my model is weakest for explaining patenting success. Clearly 

research capacity matters here, and the Matthew effect in patenting holds, though weakly, 

through the mechanism of network learning. Soon after the passage of Bayh-Dole, many 

universities had not developed organizational units responsible for technology transfer. 

Patenting did not have a particularly high profile on most university campuses, and, as is 
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suggested by the lack of connections between patenting and impact, the realnis of public 

and private science were largely separate. In this time period, then, patenting success 

was driven largely by an institution's capacity to conduct research and, perhaps, by its 

degree of interaction with industry. 

The first shift, represented in the second frame of Figure 3.4, saw a change within 

private science. Where network learning appears to be the route to early patenting 

success, experiential learning became a strong factor in later patenting. This change may 

have resulted from the first rush to develop organizational capacities for technology 

transfer, from early publication of success stories at places like Stanford, MIT, and 

Wisconsin, and from an increase in the legitimacy of private science activities as 

legislation designed to facilitate university technology transfer was expanded (Lee 1994). 

This time period also presents the first evidence of cross-realm effects, adding a 

strong positive effect of patenting on publication impact. This linkage between private 

and public science accomplishment, like the shift toward experiential learning, suggests 

that patenting and private science activities benefited from increasing legitimacy and 

publicity in this period. As this period also saw the development of strong royalty streams 

at some of the most prolific patenting institutions, the increasing overlap between public 

and private science might be taken to result from increased royalty income which, in turn, 

increased research capacity at successful institutions. However, the lack of direct 

connection between patenting and expenditures and the persistent negative relationship 

between expenditures and impact mitigates against this argument. In the following 

Notice that there are always relationships between expenditures and impact and between either industry 
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chapters, I will argue that the work of technology transfer offices and officers played a 

larger role in driving this shift than did any directly resource based explanation. 

Turn your attention to the third frame of the figure. The only change here is the 

addition of a negative path between patenting and research expenditures. As was the case 

with the pooled model, this negative becomes a positive if the indirect relationship 

between patenting and expenditures through impact is removed. Removing that link 

significantly hinders overall model fit. This suggests, once again, that capacity returns to 

patenting accrue indirectly through reputation. This finding forwards an intellectual 

capital approach to patents. Proponents of the intellectual property approach might 

argue that patents are valuable to the extent they allow an institution to capture and use 

economic rents from their patented innovations. My model supports the intellectual 

capital approach in that it implies that patents are valuable because they increase an 

institution's reputation by advertising innovations, broadening audiences for research, and 

attracting potential collaborators. 

Finally, consider the last frame of Figure 3.4. This last path diagram exactly 

mirrors the qualitative pattern of coefficients from the pooled model presented in Figure 

3.3. The addition of a link between scientific reputation, impact, and patenting completes 

the cross-realm connections that, in my view, drive aggregate increases and exacerbate 

stratification in academic patenting. In later chapters, I use qualitative case study 

methods to elucidate the processes by which such cross-realm links are (or are not) 

created and maintained on two Rl campuses. For now, I attempt to link these structural 

assignment or prior patents and later patents. 
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shifts to observed changes in academic patenting and then turn to a discussion of the 

changes' implications for universities that are not among the patenting elite but might 

wish to be. 

If changing public and private science relationships can explain patenting trends, 

then the insight to be derived from Figure 3.4 is that the three year periods beginning in 

1984 and 1993 should be important for explaining the trends documented in Chapter One. 

A quick glance at Engures l.l and 1.3 does nothing to convince us of this. In both Figure 

1.1 (which documents the aggregate increase in patenting) and Figure 1.3 (which 

documents the increasing variance) neither 1984 nor 1993 stands out. Indeed both 

patenting and variance for these years appear to fall on a rather smoothly increasing trend 

line. Nevertheless, I suggest that these time periods are important ones for understanding 

what has happened to R1 patenting. 

Consider Figure 3.5 which charts the rates of change in mean patenting for edl R1 

universities in seven three year time periods. I define the aggregate rate of change in a 

three year time period as, simply, the difference between mean patents issued to these 

universities in the first and final years of the period. Thus, the value 'change in mean 

patents' for the first time period (1978-1980) represents the mean number of patents 

issued in 1980 minus the mean number of patents issued in 1978. A 'rate of change' 

value equal to zero represents a period in which there was no change in the mean number 

of patents issued across the time period. Conversely a high value on figure five indicates 

a period in which there was substantial change across the time period. This simple 
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measure captures the aggregate speed with which patent volume changed in a given time 

period. 

[Rgure 3.5 here] 

Viewed through the lens of patenting change, 1984 and 1993 look more like the 

watershed moments my stacked model suggests they should be. The 1984-89 time period 

and the 1993-1998 time period both witnessed structural shifts toward positive cross-

realm linkages. In both cases Figure 3.5 indicates a considerable increase in the speed 

with which R1 patent volume grew at the mean. The combination of Rgures 3.4 and 3.5 

strongly suggests that changing linkages between public and private science drive the 

aggregate increase in patenting volume. 

Recall that descriptive analyses presented in Chapter One suggested the 

importance of first mover advantage for long term patenting success. Examining the 

stable and volatile elite (Table 1.2) also suggested that patenting accomplishments came 

in three waves. One, the founders (Mowery et al 2000), represents the stable elite of 

patenting. Two other waves were discemable among volatile elite entrants. In each 

"wave" one volatile elite institution managed to climb to the top of the patent ranks and 

stay there. The University of Florida entered the top ten in 1984 and remained a prolific 

patenter for 13 years afterward. The University of Pennsylvania entered the top ten in 

1993 and remained for four years. In Chapter One, I suggested that these institutions 

represent cases of 'entrants' who became 'stable elites' in later time periods, a 

phenomenon which suggests that path dependence in patenting success may not be total. 
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Figures 3.4 and 3.5 suggest a possible explanation for Florida and Penn's later 

stage success. 1984 and 1993 (the years these institutions entered the top ten) are the 

watershed events in my longitudinal model of realm overlap. In both years, new linkages 

between public and private science sparked accelerations in aggregate patenting (see 

Figure 3.5). Florida and Pennsylvania seem to have "ridden" these "waves" to relatively 

stable patenting success. 

Transformations in public/private science relationships might also explain the 

growing gulf between the patenting 'haves' and 'have-nots.' Recall from Chapter One that 

the majority of the aggregate patenting increase was driven by patenting on the campuses 

of the six 'stable elite' universities. Recall also that these institutions were, by and large, 

resource rich and successful in both realms. The relationships highlighted in Figure 3.4 

suggest that the Matthew effect in patenting is driven by within realm mechanisms and by 

cross-realm linkages. Clearly, imiversities that are successful in both realms will benefit 

more strongly from early patenting success than will institutions that have been 

successful in one realm alone. 

The timing of these structund shifts and the relative stability of the 'inflection 

points' captured by the time period model also has implications for the question of 

whether late-comers to the patenting game can ever 'catch up' with successful private 

science institutions. My answer is, ambiguously, yes and no. The structural shifts 

highlighted in figure four suggest that the possibility for new players to catch up to 

established private science institutions is temporally bound. For instance, the best time 

for a non-elite public science institution to enter the patenting game was early on, in or 
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before the 1981-83 time period. The lack of cross-realm linkages in this time period 

suggests that patenting success was largely a result of industrial ties and research capacity 

regardless of scientific reputation. Thus, it would have been relatively simple for an 

institution with some resources to bum and a history of industrial outreach activities to 

win patents. This early success would then translate into not only increased patenting 

success but also, because the realms overlapped in later periods, into increased public 

science reputation. Early patenting success, then, may have offered a means for non-

elite public science universities to "boot-strap' themselves into later public science success 

by patenting. Indeed this very process may account for the relatively strong showings of 

Iowa State, Purdue, Minnesota, and Utah in the overall patent rankings. 

But the optimistic part of the story does not tell the whole tale. The story implied 

by my flndings is, I believe, one of decreasing possibility. Where the best time to enter 

the patent race was very early entry before either of the structural shifts which connected 

public and private science may have offered more hope for success than entry after the 

cross-realm linkages had been formed. 

Recall Table 3.6, which presented the multiple squared correlations for each of 

my equations in each time period. The upshot of this table was that the patent equation 

explained less of the action in R1 patenting in later time periods. This may indicate that 

another strucmral shift is about to occur, offering some hope for institutions that are 

attempting to mimic Florida and Pennsylvania's rise to the patenting elite. My findings 

suggest that convergence across the realms has made it increasingly difficult for R1 

institutions to compete in public or private science alone. However, the very volatility of 
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these relationships^ makes it difficult to predict how relationships between the fields will 

develop. If the 'inflection points' in the relationships between public and private science 

represent actual changes in the conditions necessary for success in those realms then, in 

addition to explaining observed trends in patenting, these moments of structural change 

may represent opportunities for new players to successfully enter old games. 

^ There were, after all. four 'structural shifts' in an 18-year time period. 



Figure 3.1: Basic Conceptual Model, Relationships Among Factors 
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Table 3.1: Descriptive Statistics from Patent Data, 198 0,1985,1990,1995 

1980 19 85 1990 19 95 
Variable Mean SD Mean SD Mean SD Mean SD 
Patents 3.586 6.853 4.862 7.086 10.701 14.226 17.402 18.899 
Patent Citations 2.940 3.412 4.686 4.363 6.305 5.058 7.310 4.309 
Non-Patent Citations 0.916 1.638 3.667 5.514 6.997 5.288 10.832 6.251 
Prosecution Duration 28.965 7.899 30.637 9.337 28.959 9.175 29.368 5.610 

^ ( % i  otal) it (% total) # ( %  t o t a l )  # ( %  t o t a l )  
Jointly assigned 9 (2.8) 5(1.2) 45 (4.8) 174(11.5) 

University Assigned 0 0 15(1.6) 53 (3.5) 
Industry Assigned 7 (2.2) 2 (0.4) 23 (2.5) 103 (6.8) 

Buffer Assigned 106 (33.9) 133 (31.4) 213 (22.9) 342 (22.6) 
Grant Funded 125 (40.1) 148 (34.9) 293 (31.5) 604 (39.9) 

N (patents) 312 423 931 1514 

Note: 
Prosecution duration = time In months 
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Table 3.2: Factors and Indicators with Data Source and Definition 

Factors Indicators Source Definition 
Scientific Reputation Federal CASPAR Federal obligations for all fellowship, traineeship 

obligations for and training grant programs in science and 
training engineering. Obligations imply funds promised by 

federal sources not funds actually spent on 
training. Dollars in Thousands 

Citation impact lSI Citation impact of publications in all fields from a 
relative to single institution relative to the impact of all 
world academic publications in a given year. A 

standard measure of the overall impact of a 
university's publications 

Research Capacity Total R&D CASPAR Total amount of separately budgeted research 
expenditures and development expenditures in science and 

engineering from all sources. Expenditures imply 
actual amounts spent in a given year excluding 
training, public service, demonstration, and 
clinical trials. Dollars 

Industry R&D CASPAR Total amount of separately budgeted research 
Expenditures development expenditures in science and 

engineering from industrial sources. Dollars in 
thousands 

Research Staff CASPAR Sum of S&E faculty, post-docs, graduate 
students, and research staff 

Experiential learning Technology AUTM Time in years since the university first dedicated 
transfer age at least .5 FTEs exclusively to patenting and 

licensing activities 
Prior patents Coded Number of patents assigned to a university in 

prior years. 
Pre Bayh-Dole Coded Number of patents assigned to a university 
patents between 1976 and the passage of the Bayh-Dole 

act in December, 1980. 
Network Learning Industry Coded Number of university patents jointly assigned with 

assigned a for profit firm/corporation. 
patents 

Institutional Wealth Endowment CASPAR Book value of endowment assets. 
assets 

Patent Volume Patent Volume Coded Number of United States patents assigned to a 
(Dependent variable) university in a given year 

Notes: 
All variables available yearly for 87 research one universities from 1981-1998. 
Bold face text indicates an endogenous variable in my model 
Regular text indicates an exogenous variable in my model 



Figure 3.2: Estimation Model 
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Table 3.3: Hypol thesis Summary 

Coefficient Path Key Concept 
H1 P.>0 Impact has a + effect on patents Cross-realm linkages 
H2 P3>0 Experience has a + effect on patents Experiential learning 
H3 P4>0 Ind. Ass. has a -i- effect on patents Network learning 
H4 P2<0 Capacity has a - effect on patents Resource dependence 

H5 ((>2< 0 Assets have a - effect on patents Resource dependence 
H6 p7>0 Patents have a + effect on reputation Cross-realm linkages 
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Table 3.4: Pooled Cross-Section Time Series Model, Endogenous (beta) Relationships, 1981-1998 

Independent Variables 

Dependent Variables Patents Impact/World Log (R&D Exp) Prior Patents Ind. Assignm R2 

4.27*** 7.79*** 0.54*** -0.06 ----- (0.60) (0.46) (0.03) (0.31) Patents 0.37 
-1.76*** 0.01*** 

........... ----- (0.07) (0.00) ............ 
Impact/World 0.39 

1.58*** -0.01*** 
............. 

(0.08) 
.......... 

(0.00) 
.......... 

Log(R&D Exp) 0.82 

........... ........... ----- ----- -----
Prior Patents 0.26 

8.00*** ----- ........... .......... ............ 
Industry Assignments (0.52) 0.00 

Pooled Cross-Section Time Series Model, Exogenous (gamma) relationships: 1981-1998 

TTO age Log( endow) Log(R&D obs) Log( Staff) PBD Patents Log (IExp) 
0.23*** -0.90*** 

(0.03) (0.19) ----- ----- ............. ............. 
Patents 

1.80*** ----- ........... 
(0.06) 

............ ............ .. .......... 
Impact/World 

1.25*** ............. .......... .............. .......... .......... 
Log(R&D Exp) (0.06) 

0.23*** ----- ----- ----- .............. 
(0.01) 

............ 
Prior Patents 

0.06* ----- .............. ----- ----- .............. 
Industry Assignments (0.02) 

Model characteristics lx2 (25) = 808.36 N = 1043 GFI = .89 AGFI=0.72 

Notes: 
* p < .05, ** p < .01, ***p< .001, two-tailed t-tests 
The italicized relationship represents a correlation between endogenous variables (psi) rather than 
a causal relationship among endogenous variables (beta). 

R2 is the sauared multiple correlation for the structural eauation model ina each dependent variable. 



Figure 3.3: Endogenous Relationships, Pooled Model, 1981-1998 
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Table 3.6: Squared Multiple Correlati ons by Time Period and Equation 
Period 

DV 81-83 84-86 87-89 90-92 93-95 96-98 
Patents 0.17 0.62 0.54 0.53 0.50 0.35 
Impact 0.54 0.55 0.50 0.51 0.53 0.52 
Log Expenditures 0.77 0.80 0.77 0.78 0.80 0.77 
Prior Patents 0.01 0.87 0.68 0.57 0.63 0.46 
Industry Assigment 0.04 0.01 0.02 0.00 0.00 0.03 



Table 3.7: Endogenous Relationships by 3 Year Time Periods 

Time Period 
Imp-pats log(Exp)-pats Pats-pats Assign-pats log(exp)-imp imp-log(exp) Pats-Imp Pat8-iog(exp) GFI 

P1: 81-83 0.582 2.65"* -0.019 0.483' -1.71*" 0.81*" 0.003 0.002 0.818 
SE 0.431 0.444 0.021 0.256 0.095 0.047 0.002 0.001 

P2:84-86 0.582 2.65*** 0.667*** -0.643 -1.71*" 0.81*" 0.018* 0.000 0.883 
SE 0.431 0.444 0.069 1.552 0.095 0.047 0.007 0.006 

PS: 87-89 0.582 2.645*** 1.204*" -2.411 -1.71*" 0.81*" 0.023*** 0.000 0.869 
SE 0.431 0.444 0.090 2.023 0.095 0.047 0.007 0.006 

P4:90-92 0.582 2.645*** 0.941*" 0.530 -1.71*" 0.81*" 0.012*" -0.004* 0.868 
SE 0.431 0.444 0.064 0.776 0.095 0.047 0.002 0.002 

PS; 93-95 2.688" 7.058*** 0.862*** -0.062 -1.928*" 0.804*** 0.012*" -0.004* 0.868 
SE 0.957 0.997 0.051 0.625 0.141 0.057 0.002 0.002 

P6: 96-98 2.688" 7.058*** 1.392*" -0.392 -1.928*" 0.804*** 0.012"* -0.004* 0.882 
SE 0.957 0.997 0.075 0.667 0.141 0.057 0.002 0.002 

Model Fit x'(170) = 998.44 Critical N = 194.45 

Notes: 

+ p<.10,' p < .05, " p<.01, *" p<.001 



Table 3.8: Exogenous (j gamma) relationships by 3 year time periods 

Ttage-pats log(end)-pats log(ob8.)-imp log(staff)-log(exp) PBD pats-pats log(ind exp)-lnd. Ass. Ind. Ass. - pats 
P1:81-83 0.127" 0.403 1.702"* 0.925*" -0.063 0.478** 33.328*** 
SE 0.045 0.292 0.099 0.076 0.067 0.181 6.298 

P2:84-86 0.063 -0.040 1.611*" 0.82*** 0.21*" 0.022 -0.028 
SE 0.047 0.205 0.092 0.082 0.007 0.018 0.050 

P3: 87-89 0.078 0.020 1.515*" 0.886*** 0.193*" 0.037 0.045 
SE 0.061 0.277 0.090 0.092 0.011 0.023 0.094 

P4: 90-92 0.226*" -0.203 1.528"* 0.962*** 0.278*** 0.059 2.422*** 
SE 0.062 0.295 0.092 0.079 0.019 0.072 0.562 

P5:93-95 -0.046 -0.504 1.657*" 1.029"* 0.375*** 0.063 3.858*** 
SE 0.059 0.304 0.115 0.062 0.018 0.075 0.687 

P6: 96-98 -0.205* -1.186* 1.516*" 1.08*" 0.363*** 0.343* 8.969*" 
SE 0.095 0.509 0.118 0.078 0.031 0.145 1.924 

Notes; 
The final column represents a correlation. 



Figure 3.4: Structural Shifts in Endogenous Relationships, 1981-1998 
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Except where noted all included paths are significant at p<.05 



Rgure 3.5: Change in IVIean Patents by 3 Year Time Period 
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roENTIFYING AND PROTECTING INTELLECTUAL PROPERTY 

Introduction. 

Chapter Three argued that increasing links between public and private science 

reward systems on Rl campuses enabled accumulative advantage to function across and 

within the realms. In my view, structural shifts in the relationships among patenting, 

publication impact, and research capacity explain both the patenting increase and the 

growing gulf between those universities that successfully identify and protect potentially 

valuable intellectual properties and those that do not. 

Accumulative advantage in private science accrues through the mechanism of 

organizational learning. In the years immediately following Bayh-Dole, network 

connections to industrial parmers in the form of joint patent assignments had a positive 

effect on later patent volume. In later time periods experiential learning, measured by the 

lagged number of prior patents assigned to a given institution, had a strong and robust 

effect on later patenting. The models also provided aggregate evidence that the realms of 

public and private science became more intertwined between 1981 and 1998, highlighting 

positive relationships between prior patenting and publication impact and between 

publication impact and later patenting. 

These quantitative models offer an answer to the question "Why do some 

universities patent more successfully than others?' They were able to take advantage of 

increasing connections between public and private science enabling advantage to 

accumulate for them via multiple rather than singular paths, accelerating the effects of 



122 

first mover advantage and providing the means for established academic reputation to be 

parlayed into further commercial success. 

Nevertheless, quantitative analyses do not provide an idea of the organizational 

and institutional mechanisms by which accumulative advantage comes to hold across the 

realms on R1 campuses. This chapter and the next turn to comparative case study 

approaches to examine how accumulative advantage comes to hold (or does not come to 

hold) across public and private science on two R1 campuses. 

Where the preceding chapters provided explanations for aggregate changes in 

patenting for an entire population of organizations, this chapter focuses on organizational 

processes and institutional environments on R1 campuses to explain why some 

institutions have been able to take advantage of increasing cross realm linkages while 

others have not. I argue that differential outcomes in R1 attempts to identify and protect 

intellectual property by patenting are steeped in the distinctive instimtional contexts that 

shape the transfer of knowledge from academic sources to private firms. These 

institutional contexts are created and maintained through interactions between scientists 

and licensing professionals in technology transfer offices (TTOs) in spec^c processes of 

patenting and commercialization. 

The remaining sections of this chapter (1) flesh out the descriptions and 

comparisons of the case institutions presented in Chapter Two, (2) discuss sampling and 

interview procedures, (3) describe the process by which both institutions identify and 

patent potentially valuable innovations, and (4) focus closely on two key decision points 

in that process; faculty decisions to disclose innovations and licensing professionals' 
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(LPs) decisions to pursue patents on new disclosures. I contend that these decisions are 

central to an explanation of divergent patenting success on R1 campuses. 
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Comparing EPU and BSU 

Chapter Two introduced the two case institutions whose processes and capacities 

inform this analysis. Recall that Elite Private University (EPU) is, in terms of student 

enrollments, a mid-sized private institution characterized by elite public science and a 

record among the most successful private science institutions. In contrast, BSU (Big 

State University) has climbed the public science ranks in the last decade, consistently 

appearing on lists of the most prestigious and well-fiinded research universities. 

EPU and BSU represent two extremes in the pursuit of patents and patent 

revenue. EPU combines elite academic science with a highly successful technology 

transfer and licensing operation. In contrast, BSU has been less able to transform its high 

quality basic science portfolio, which excels in the areas of optics, atmospheric science, 

and cancer research, into commercial success. Table 4.1 compares the two institutions in 

terms of institutional characteristics, technology transfer infrastmcture, research capacity, 

scientific reputation, and commercial success. 

[Table 4.1 here] 

Note first the wide disparities between EPU and BSU on zdl included measures of 

technology transfer activity. EPU faculty disclosed nearly three times more potentially 

patentable innovations than BSU faculty in 1998. EPU filed more than eight times the 

new patent applications filed by BSU. In terms of 'success,' EPU inventors were issued 

five times the number of patents issued to scientists at BSU and EPU received a 

whopping 128 times more (gross) royalty income than BSU. The picture here is clearly 

one of widely disparate patenting success. 
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Table 4.1 also indicates that EPU and BSU differ in terms of technology transfer 

capacity. EPU's Technology Licensing Office (TLO) is nearly 20 years older and nine 

limes larger than BSU's Technology Transfer Office (TTO). The institutions also differ 

on several measures of scientific reputation. EPU ranks higher than BSU on the three 

measures of academic reputation I include here. National Research Council Faculty 

Quality Rating (maximum=5), publication impact relative to the world, and the 

percentage of faculty holding prestigious National Science Foundation (NSF) or National 

Institutes of Health (NIH) grants. 

Despite the wide gulf between the campuses on measures of reputation, 

technology transfer capacity, and commercial success the schools are remarkably similar 

in terms of overall research capacity. The two institutions are within one standard 

deviation' of one another on all three measures of research capacity. Table one, then, tells 

us that while EPU and BSU differ in terms of technology transfer infrastructure, scientific 

reputation, and commercial success they are remarkably similar in terms of overall 

research capacity. 

Despite these patterns of institutional similarity and difference, comparing BSU 

and EPU is interesting because their histories leave them with very different possibilities 

for commercial accomplishment. BSU is an entrant university. It is struggling to 

transform high quality basic science and strong R&D capacities into commercial success. 

In contrast, EPU is a 'founding' institution whose early patenting success yielded 

significant learning and technology transfer capacity benefits at the very beginning of the 

' In teniis of my sample of R1 institutions. 



126 

private science race. Comparing these two very different institutions, then, enables me to 

examine the consequences of success, and the effects of striving for it. The comparison 

also affords purchase on questions about whether, and how, new players can catch up to 

established private science elites. 

Recall that the University of Horida and Pennsylvania — whose reputation and 

capacity endowments straddle BSU'^s but do not rise to EPU's level — both cracked the 

ranks of elite patentors and remained among them. Given BSU's relative similarity to 

these institutions, the key question is what prevented it from accomplishing a similar 

feat? Despite efforts to develop private science competencies, BSU remains among the 

bottom quartile of research one institutions on multiple measures of commercial 

accomplishment. Fieldwork at EPU can provide insight into the conditions for and 

consequences of private science success for elite early entrants. Fieldwork at BSU has the 

potential to answer a series of questions about the institutional effects of later entry into 

new competitive arenas. BSU also provides evidence of the consequences of striving for 

private science achievement and meeting limited success. 

In addition to entry times, there are two explanations for the campuses' divergent 

private science success. EPU has more experience and technology transfer capacity than 

BSU. EPU also has a much stronger reputation for producing 'high quality' basic science. 

These sets of differences fit nicely with the model of overall patenting volume presented 

in the last chapter. In the terms I use there, these differences suggest that EPU is 

positioned to patent more than BSU because of accumulative advantage within private 

science (the TLO is large and experienced) and because of cross-realm accumulative 
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advantage. EPU's "higher quality' science will benefit from continued patenting 

experience and will positively effect later patenting success. In other words, EPU's elite 

basic science reputation will accelerate the effects of accumulative advantage in private 

science, propelling the institution to fiirther patenting successes. 

These contrasts are clearly very important to explaining variation in private 

science success across the campuses, but, given the 'current' relationships between public 

and private science highlighted in chapter three, they do not explain the breadth of the 

gulf. While BSU's scientific reputation does not rise to the level of EPU's, it is 

consistently one of the most prestigious and well fimded public research universities and 

appears in the top quartile of all Rl institutions. It is not, then, fair to argue that private 

science differences between EPU and BSU result primarily from the fact that the former 

does 'better* science than the latter. Both institutions rank among the most prestigious and 

productive American universities. While we might expect BSU to trail EPU in 

commercializing findings, I argue, with numerous local journalists and BSU 

administrators, that the university should be accomplishing more in the private science 

realm than it has. BSU lags far behind its publicly governed peer institutions in terms of 

patenting and licensing success, ranking in the bottom quartile of Rl institutions in terms 

of disclosures, patent volume, licenses, and royalty income. 

The universities are similar in terms of research capacity. Patenting success 

cannot vary across the institutions simply because one conducts a higher volume of 

science and engineering (S&E) research than the other. Indeed, the institution's different 
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entry points into the private science arena contributed to very different possibilities for 

success. 

Differences in policies governing patenting and technology transfer on each 

campus are important- A policy-based explanation emphasizes the ways in which EPU 

policies enable the campus to take advantage of its endowments of experience, 

reputation, and capacity. Consequentially different policies at BSU retard that 

institution's ability to capitalize fiilly on similar endowments. 

While they may tell part of the story, I argue that institutional policies are 

consequences of experiential learning. Patent policies are rules that represent the 

outcomes of organizational learning. Such rules, then, are the outcomes of intepretations 

of past events. Zhou (1993) examines rule formation and change at Stanford University, 

arguing that rule foundings and alterations are conditioned by external environments and 

orgemizational attention. As examples of such rules, institutional IP policies are 

codifications of organizational experience. To argue that policy differences account for 

differences in private science outcomes, then, is paramount to arguing that different 

levels of experience, capacities for interpreting it and capabilities for responding to those 

interpretations drive differential success at EPU and BSU. Such an argument brings us 

back to the interesting distinction between founder and entrant institutions. 

Policies are articulated and enacted by speciflc organizational actors, in this case, 

technology transfer offices and professionals. The effects of organizational experience, 

capacity, and reputation on private science outcomes will be mediated at the campus level 

by technology transfer and faculty work, and by the institutional environments for 
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technology transfer that are created and maintained when licensing professionals (LPs) 

and faculty inventors interact in specific patenting and conunercialization processes. 

Significant policy differences across the campuses are the institutional ground upon 

which important organizational work takes place, not explanations in themselves. 

Policy Differences: Mission. Ownership. & Incentives. Preparatory to discussing the 

ways campus-wide intellectual property and technology transfer policies are enacted in 

the creation of an institutional environment I will present a brief comparison of three key 

features of the policies governing private science activities at EPU and BSU. Table 4.2 

excepts sections of policy documents found in print and on the World Wide Web at each 

campus. The table highlights key differences in three policy areas related to patenting and 

commercizdization, the formal mission of TTOs, the conditions under which the 

university owns a faculty member's innovation, and the policy governing division of 

income derived from patent licensing. 

[Table 4.2 here] 

Consider the first row, which presents the formal mission statements of EPU's 

TLO and BSU's TTO. Note the dual focus of the TLO's mission 'to promote the transfer 

of EPU's technology' for (I) 'society's use and benefit' and (2) to 'generate unrestricted 

income to support research and education.' In contrast, BSU's mission statement does not 

link technology transfer work with benefits for the larger academic mission of the 

university. Another subtle difference involves the role faculty must play in transferring 

their technology. Where BSU's TTO aims to 'assist faculty in matters related to 

intellectual property,' EPU's TLO aims only to 'promote the transfer of technologies.' The 
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TTO's mission statement implies that faculty must bear much of the burden of 

developing EP and transferring technology. In contrast, the TLO's statement suggests a 

much more active role for the office. From the mission statements alone it appears that 

the TLO offers more support to its faculty and more potential payoffs to its university 

than the TTO. 

Similar variation exists in the institutions' ownership policies. In both cases, 

faculty inventions are owned by the institution as a condition of the employment contract. 

The two key differences in the policy statements, then, revolve around (I) the possibility 

that an inventor might retain ownership of their invention, and (2) the inventor's potential 

role in determining an invention's disposition. 

Note that EPU takes ownership if the innovation was developed during the 

course of university responsibilities or with 'more than incidental use' of university 

resources. This latter section of the policy is often cited by inventors^ to explain how 

they came to own patents separate from the university. The level of resource use 

considered 'incidental' is apparently negotiable at EPU, as are 'university responsibilities' 

on a campus where consulting is widespread and 'one day a week' is allotted to faculty to 

pursue external opportunities. Under these circumstances, EPU faculty hold title to 

patents similar to inventions they made that are owned by the university. 

In contrast, BSU's policy makes no mention of resource usage, emphasizing that 

any innovation within an employee's 'area of expertise or responsibility' belongs to the 

university. The phrasing here is much more constraining than that in the EPU ownership 

' In this case almost exclusively physical sciences faculty. 
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policy, implying tliat any invention related in any way to university work belongs to the 

institution, regardless of the use of institutional resources. The BSU policy make this 

constraint explicit in a hypothetical discussion [highlighted in italics] of ownership over a 

technology developed by a chemist in the shower. Even in the extreme case of a chemist 

who invents a 'new wooden toy,' BSU's policy states that the innovation should be 

disclosed to a university official. Where the EPU ownership policy appears to be more 

flexible on the question of ownership, implying a larger degree of trust in the discretion 

of scientist/inventors, BSU's policy strictly demarcates university property from 

individual property so that any chemical invention made by a BSU chemist is owned by 

the institution. 

The second notable difference involves the eventual disposition of an irmovation 

and, like the discussion of ownership, implies a greater degree of trust for EPU 

employees. Note that while BSU's policy does not mention moving an innovation into 

the public domain, EPU explicitly allows an inventor to 'place an innovation in the public 

domain' on the condition that such an action does not violate the terms of any existing 

agreements and that it be taken in the best interests of transferring the technology. This 

passage reiterates the implicit theme of trust in inventors that is absent from States more 

restrictive policy. While interviews and observations suggest that neither office spends 

any time 'policing' the scientific literature for instances of faculty innovations wrongly 

released to the public, EPU's explicit acceptance of the practice emphasizes the primacy 

of the traditional academic research mission (scientific publication transfers knowledge to 

the public domain). 
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Finally, the third row of Table 4.2 highlights differences in policies governing 

royalty sharing. Contrast EPU's simple policy — a one third split between the inventor, 

the inventor's department, and the inventor's school net of 15% removed to cover 

operating costs and overhead — with the complicated 'sliding scale" used by BSU. 

Several inventors bemoaned the complications of BSU's policy. One senior life scientist 

noted that the inventor's share dropped precipitously "just as things got interesting," 

while another noted, with tongue firmly in cheek, that "the thing is so complex that if we 

ever got any royalties they'd be spent on an accountant to figure out the split." 

Both conunents highlight important differences in the policies. Note that the 

inventor's share for EPU remains constant, whether the invention brings in $300, or $300 

million. In contrast, BSU's policy is explicitly designed to reward "base hits' rather than 

home runs' in the licensing game by granting a greater percentage of royalties when 

revenue streams are smaller. 

Notice who shares the royalties. At EPU, funds go to the inventor, the 

department, and the school (e.g. School of medicine. School of engineering). In each 

case, an influx of funds to a department chair or dean's discretionary account gives the 

faculty inventor some hope of benefiting. Contrast this with BSU's policy, where an 

increasingly large share of royalties goes to a general intellectual property account 

administered at the university level. A senior physical scientist and ex-university level 
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research administrator^ at EPU highlights the importance of this policy difference for 

faculty. 

What is really unusual and absolutely motivating [about the royalty 
policy] was that 1/3 went to the inventor, 1/3 to the department, but the 
remaining 1/3 did not go to the university general fund, but went to the 
school instead. [That was] absolutely critical [because] there was then and 
there is even today a mistrust by faculty members of monies that go 
directly to the general fund. If it goes to the general fund of a university it 
might as well go to the federal government. The reasoning is Til never see 
it, it will never benefit me.' 

Another difference suggests that EPU's policies demonstrate greater trust in inventors. 

Where BSU mandates that a share of royalties go directly to a laboratory discretionary 

fund for use in research, EPU allows inventors to decide what portion of their third they 

will use in the lab. 

Finally, note the slight, but important, difference in the policies' treatment of 

overhead costs. EPU sets a limit (15% of gross) on overhead, while BSU simply says that 

overhead costs will be taken before royalties are split. BSU inventors whose patents 

generate income often report that overhead costs are hard to predict and sometimes swell 

to encompass the lion's share of royalties. One senior life scientist, who invented several 

lucrative technologies, sums up this concern 

. . .  a s  i t  i s ,  i t ' s  n o t  e v e n  w o r t h  o u r  w h i l e .  A f t e r  t h e y  w h a c k  t h a t  o f f  t h e  t o p  
we get a little dribble five years down the road, to hell with it. 

Variations in key technology transfer policies imply very different environments for these 

activities. 

^ In order to maintain confldentiality I categorize titles as well as assigning pseudonyms to individuals and 
organizations. Administrators are divided into three categories; University level (e.g. President. Provost, 
Vice president). School level (e.g. Dean. Associate Dean) and Department or institute level (e.g. 
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BSU's policies indicate a somewhat rigid definition of ownership, imply a lack of 

trust in employees, and describe a royalty split which reduces rewards for spectacular 

success, removes a large chunk of royalties from the inventor's reach, and does not limit 

overhead costs. In contrast, EPU's policies include a more flexible conception of 

ownership, a mission that emphasizes the TLO's dual role in transferring technology and 

supporting traditional research and education missions, and a royalty policy that limits 

overhead expenses while keeping all royalty income within reasonable 'reach' of the 

inventor. 

Beyond incentive differences, EPU's policy implies that the TLO is directly 

concerned with the institution's acadenoic mission and that the institution places a high 

degree of trust in its faculty. Here, policies help to establish a campus environment 

conducive to the simultaneous pursuit of public and private science activities. 

Comparing EPU's environment to that at one of BSU's peer institutions (where he 

recently interviewed for a job) a senior EPU life scientist noted that They [EPU] trust the 

faculty, they have a pretty good track record with tmst and they really give you freedom. 

. . . [across campuses] there are examples where they ran it like [EPU] and examples 

where they run it like Leningrad BSU.' He goes on to note that the lack of freedom 

afforded by BSU's peer mitigated strongly against his choosing to take a position there. 

Policies, in and of themselves, cannot create an institutional context that mediates 

the effectiveness of university level patenting endeavors, but policy differences are 

suggestive. As they are enacted and articulated in practice, such policies play an 

Department Chair). Likewise scientists are simply divided into senior (tenured/emeritus faculty) junior 
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important role in faculty decisions to pursue patents and in determining the character of 

relationships between inventors and licensing professionals. In order to elucidate these 

effects, I turn to a description of patent processes at EPU and BSU, pausing only briefly 

to discuss my interview sample. 

(non-tenured faculty, research staff, post-docs) and students (e.g. graduate and professional students). 
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Sampling and Data Collection. 

Once the two case institutions had been selected, I compiled lists of relevant 

professional staff, school, and university level administrators at each institution. These 

were the first informants contacted for interviews. A list of prolific faculty inventors was 

compiled at each institution using the R1 patent database described in Chapter 3. These 

faculty members were contacted and used as starts for snowball sampling. In every 

interview I asked for 'leads' to other inventors on campus and to faculty who did not 

pursue IP protection for potentially patentable iimovations. I finally conducted interviews 

on the two campuses with 68'^ scientists, professional staff, and administrators. 

35 interviews were conducted between October, 1999 and April, 2000 during 

three visits to EPU. These included interviews with 12 physical scientists, 12 life 

scientists, and 10 professional staff and the director of the Technology Licensing Office. 

Because my interest was in research on campus, administrator informants were primarily 

research administrators rather than professionals and were drawn from the ranks of 

faculty. At EPU, I spoke with informants who had served or were serving as university 

level administrators (3), school level administrators (4), and department level 

administrators (2).^ Six of the twenty-four scientist interviews were conducted with 

'junior' scientists. None of the scientists or administrators interviewed were women.® 

For a list of informants pseudonyms and general research areas see Appendix E. 
^ Over the course of their careers most research administrators that I spoke with had served in multiple 
capacities for the purposes of sample description I include only the highest administrative office ever held. 
Thus, if an individual served as depaitment chair, dean, and finally vice president for research they appear 
in this description only as one of the three University level' administrators. 
' The lack of female researchers and dearth of junior scientists in my interview pool is potentially 
problematic. My failure to sample women is not surprising given that women are still underrepresented 
among faculty at research one universities, especially at elite institutions such as EPU. In the few cases 
where snowball sampling or patent searches identified a female scientist involved in patenting and 
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A similar pattern holds for the 33 interviews I conducted at BSU during three 

'waves^' between June, 1999 and March, 2000. Informants included 15 life scientists, 12 

physical scientists, three licensing professionals (including the acting director and ex-

director) and 2 IP/patent attorneys. Scientist informants were serving or had served as 

university level administrators (3), school level administrators (7), and departmental level 

administrrtors (3). Three of the scientists interviewed were juniors, none were women. 

At both institutions, interviews ranged from 45 minutes to nearly three hoius in 

length and were guided by a prepared script of 25 questions. Except where informants 

requested otherwise, all interviews were tape-recorded and directly transcribed by either 

myself or a professional legal transcriptionist. 

In addition to interviews, limited Held observations were conducted on both 

campuses. At BSU, observation of debates about revisions to the IP policy governing 

BSU and two other state institutions were observed- At EPU, I observed seven biweekly 

'team meetings' and three weekly 'staff meetings' in the TLO. These meetings serve as 

key opportunities for discussion of active 'dockets' and licensing negotiations at EPU. 

Staff meetings generally include quick overviews of all currently active patents and 

licensing negotiations, while the team meetings focus in more detail on patents and 

technology transfer interviews could not be scheduled due to time constraints or lack of interest on the part 
of the potential informants. Junior faculty too proved difficult to interview though anecdotal reports from 
scientists I did speak with suggest that junior faculty were not as likely to be involved in patenting and 
commercialization as were more established scientists. 
' I conducted interviews in waves at both locations to facilitate fiiU use of snowball sampling 
methodologies and to allow for periodic withdrawals from fieldwork. Such withdrawals enabled 
opportunities to code and re-code field notes and transcripts and to develop interview questions that 
followed up on interesting topics that emerged from earlier conversations. The latter e^ect of conducting 
interviews in 'waves' allowed for latter discussions to serve both as opportunities for further data collection 
and as occasions to conduct validity checks with informants on both campuses. 
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negotiations relevant to physical sciences innovations (the Thysical Sciences Team") or 

life sciences patents (the "Bio-team). 

In all observations, notes were taken openly and elaborated as soon as possible 

after leaving the field for the day. I draw on observational data in a limited fashion to 

elucidate the organization and functioning of EPU's TLO, but the primary qualitative data 

for this analysis are accounts of patenting and licensing activities excerpted from 

interview transcripts. 
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Characterizing Patent Processes at EPU and BSU. 

Capacity, reputation, experience, and policy differences across EPU and BSU 

may account for some of the variation in institutional abilities to transform academic 

science into valuable property. But these factors are not just static measures of 

organizational difference; each plays out in specific processes and contexts of practice 

through the work and interactions of organizational units and members. As Barley (1996: 

xiv) notes ".. .organizations and economies rest on the work that people do and how they 

do it." In universities, research gets fimded, conducted, and disclosed, policies are 

enacted, value is determined, patents are filed, licenses negotiated, and revenue split. On 

each campus, the process of patenting academic innovations is colored by organization 

level factors while contributing important ingredients to institutional success or failure 

independent of them. This section begins by presenting a formal version of the process 

for identifying and protecting potentially valuable IP by patenting. I then muddy the 

waters with participants' accounts of the process on each campus. 

A Simplified R1 Patent Process. In a recent review of the literature on academic 

technology transfer Bozeman (2000: I) notes that it is easy to distinguish newcomers to 

the study of technology transfer from old hands because the old hands are confused. The 

processes that are grouped under the general heading 'technology transfer' are complex, 

variable, highly uncertain, and rarely successful. In order to present the confiision of 

policies and processes that characterize university technology transfer rationally, I 

artificially limit my scope of inquiry and begin with a discussion of the process stripped 

of ambiguity and complexity. 
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Bozeman (2000: 3) defines technology transfer as . the movement of icnow-

how, technical knowledge, or technology from one organizational setting to another." 

Under this general definition, university technology transfer encompasses any mechanism 

by which codified or tacit knowledge is moved from a campus to another setting. Such 

mechanisms run the gamut from very common, for instance the graduation of students 

who get jobs and 'transfer' knowledge they have gleaned at a university to another 

organization, to the more rare, for instance when a university acts as venture capitalist, 

funding a new firm spun out from faculty research. 

The most common, and least controversial, means of academic technology 

transfer are those traditionally associated with university mission, education, and 

research. Publication 'transfers' information from the university to the public domain 

where it can be freely used by other organizations.® Likewise, well-educated students' 

act as repositories of the tacit and explicit knowledge housed in a university. When these 

students graduate and move into jobs they carry new techniques and knowledge with 

them, thus 'transferring technology' from one organizational setting to another. 

The passage of the Bayh-Dole act and the rise of the competitiveness rational for 

science and engineering funding changed the game of academic technology transfer 

somewhat. As Gumport (forthcoming: 2) notes "the dominant legitimating idea of 

public higher education has changed from higher education as a social institution to 

higher education as an industry." Hackett (forthcoming) reiterates this idea, arguing that 

' Indeed this is the mainstay of the 'linear' model of R&D championed by Vannevar Bush in the period 
immediately following 
' This holds true for students at all levels but is most obvious in the case of research programs and graduate 
students who have significant academic research experience. 
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pressures toward industrial partnerships and technology transfer have caused universities 

to adopt increasingly businesslike practices. On one wall outside the TTO offices at 

BSU'° the words "We Run It Like a Business" are emblazoned in school colors nearly a 

foot high. The advent of the competitiveness rationale and the exponential growth of 

academic patenting clearly herald the rise of more complex and controversial" 

mechanisms for transferring technology. I am concemed here with one of the most 

direct and unequivocal of those methods, the patenting of academic innovations.'" 

In caricature the process of identifying and protecting academically developed 

intellectual property runs something like this:'' 

(1) An academic scientist identifies an innovation that she believes has commercial 

value. 

(2) The scientist decides to disclose the iimovation to the licensing office at her 

university. 

Actually, the TTO's old location. During the course of my field work at BSU, the TTO was moved from 
a cramped office space in a new administrative building to a suite of rooms in a renovated motel, which it 
shares with an honors dormitory, overlooking the parking lot of a local fast food restaurant. Licensing 
officers and some faculty joke that the office's new location is a strong indicator of its place in the campus 
food chain. 
" See for instance a recent feature story in the Atlantic Monthly [Press & Washburn, 2000] entitled "The 
Kept University." 

I do not consider the process by which scientists conceive of research programs, focusing instead on the 
process by which they identify, protect, and develop commercially valuable ideas with the help of licensing 
professionals. Thus, I will consider the question of research funding only briefly and primarily as an 
outcome of commercial involvement. While interviews suggest that funding sources for research matter a 
great deal in determining tendencies toward commercial activity, it is not clear which activity conies first. 
Whether patenting proceeds, follows, or accompanies industrial research support is an open empirical 
question. I deal with it only in passing here, beginning instead with academic scientists' decisions (a) that 
they have developed something of potential value, and (b) that they should disclose it to the university and 
attempt to have it patented. 

As I describe it here, the process is overly linear. I leave it so deliberately so that it may serve as a foil to 
the complexity apparent in my data. The 'linear model of development' clearly does not fit in a world where 
the boundaries between academic and connmercial science are often so blurred that Hrms and universities 
are coming to represent common technological communities (Powell & Owen-Smith, 1998). Indeed, savvy 
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(3) A licensing professional (LP) in the office evaluates the disclosed innovation's value 

and decides whether to pursue patent protection. 

(4) The LP chooses a law firm to prosecute a patent on the faculty innovation.''^ 

I will progressively complicate this exaggeratedly simplified portrait with 

accounts drawn from interviews on both campuses. I begin with 'clean' accounts of the 

patenting process drawn from the EPU's web site and from an interview with the TTO's 

acting director. I then present more candid (and complicated) process descriptions from 

faculty and licensing professionals. Where the process I schematize above is clean and 

linear, it is difficult (at best) to separate the inventor from the invention from the 

evaluation process in the stories told by informants. 

In outline, the processes of obtaining patent protection are nearly identical on 

each campus. In practice, cross-campus process variations at two key decision points, 

disclosure and evaluation, reflect and contribute to the distinctive institutional contexts 

for private science that enabled EPU to take advantage of increasing overlap between 

public and private science while limiting BSU's ability to capitalize on the same linkages. 

'Clean' Descriptions of the BSU and EPU Processes. 

The following description of the patenting process at EPU is excerpted from a 

web page entitled TLO Standard Operating Procedure.' The page is designed to present 

an overview of the patenting process for potential inventors at the institution. It is similar 

theories describing technology transfer highlight the muldplexity. recursiveness, and complexity of the 
processes involved (c.f. Etzkowitz & Leydesdorff, 1998; Gibbons et al. 1994). 

Note also that this caricature has nothing to say about the marketing and licensing of patents. That will 
be the subject of chapter 5. 
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to, but more complicated than, the stripped down description of the process presented 

above. 

TLO's Standard Operating Procedure 

1. The inventor submits and Invention and Technology Disclosure Form 
to the OTL, thus creating a record of the invention (descriptive 
information), the inventor(s) involved, who sponsored the work, and 
public disclosure!) and publications. 

2. Disclosures received by the TLO arc logged in, assigned a docket 
number, and assigned to a specific associate for management. 
Henceforth, the assigned associate is responsible for all actions 
relating to the docket. 

3. The associate will meet with the inventor(s). Together they will 
discuss the invention and make a preliminary evaluation of 
manufacturing feasibility, novelty, potential applications, and possible 
markets. A preliminary licensing strategy will be developed. 

Different inventions require different licensing strategies. For 
example, a basic new scientific tool likely to be widely used is 
typically licensed on a non-exclusive basis. In contrast, an invention 
which requires significant investment of resources by a compemy is 
typically licensed on an exclusive basis. The exclusive license 
provides an incentive to the licensee to commit risk capital 
investments required for product development. 

Part of developing a licensing strategy involves seeking 
information and feedback on maricet risk from various sources such as 
fKJtential licensees and venture capital firms. Confidentiality 
agreements may be required to protect overseas patent rights if no 
public disclosure of the invention has occurred. 

4. Based on this information, the associate will determine whether or not 
EPU will elect title and file for a patent on the invention. 

This 'standardized' description of the patenting process is already significantly more 

complicated and less linear than my caricature. Note, however, that while great attention 

is paid to one of my key decision points, the decision to pursue a patent, little attention is 

paid to faculty decisions to disclose innovations. Consider also the already complex 

evaluation process described here. A meeting between inventor(s) and licensing 
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associates results in the simultaneous evaluation of an invention's value and patentability 

as well as the development of a preliminary licensing plan. 

The lesson here is that even at institutions where prior successes have resulted in 

well funded licensing establishments able to prosecute patents on their own, the norm is 

to search for potential licensees as a part of the patenting process. U.S. patents generally 

cost approximately $10,000 to prosecute, as a result, many universities are loath to pursue 

them without negotiating with a licensee to defray costs. Already, the decision to patent is 

difficult to separate from the licensing deal. 

Note also the description of variation in the licensing process. In addition to the 

complexity of a process where components overlap and constantly inform each other, the 

decision to patent is colored by the type of technology disclosed. In the discussion of 

faculty decisions to pursue patents which follows I highlight key differences in 

approaches to patents across the physical and life sciences. These differences hold across 

the campuses, but abilities to respond to them in the TTO and TLO vary significantly. 

This is particularly apparent in the evaluation process. 

Finally, notice that the TLO's process description provides some hints as to the 

inner functioning of the office. Once a disclosure is received, it is assigned to a particular 

licensing professional, who then takes, relatively autonomous, responsibility for all 

decisions regarding the 'docket.' In the parlance of the TLO, once a docket is assigned 

the associate 'owns' it from 'cradle to grave.' This description provides insights into the 

complexities of the process without ever considering the work and calculations that go 

into faculty decisions to disclose a new invention in the first place. Once the disclosure is 



145 

in the hands of the office, a procedure that simultaneously includes assessments of 

patentability, the development of an appropriate licensing strategy, and evaluations of 

potential value begins. 

While BSU does not publish anything equivalent to the TLO's web page, a 

description of the patent process offered by Francis Halloran, the TTO's acting director, 

provides another 'clean' picture of the licensing process and hints at some of the same 

complexities implied by the TLO's description. 

I do tech transfer here. The purpose of this office is to manage intellectual 
property broadly speaking. Patents, which [are] your interest, fall within 
that. This office receives invention disclosures ft-om any employee of the 
university. Typically it's faculty, but it could be any employee. It could be 
me, any employee of the university that makes an invention. We're 
defining invention as something that is potentially patentable and has 
conunercial value, so, essentially is licensable. Now we would extend that 
to other things, copyrighted material, biological material, but, since your 
interest is in patents, if anybody made a patentable invention they would 
disclose it to this office. The office then reviews it for patentability as well 
as commercializability. If we judge it's positive on both of those we would 
look for a licensees. Then we would do the negotiation, draft the license, 
and put it in place. After the license is in place, we would go out and 
monitor the license for performance. Typically, licenses ran for the life of 
the patent. So, that's what we do here. 

There are key similarities between this process description and the one presented by EPU, 

but there are also important differences. Note first that the outline of the process is the 

same. A disclosure comes in to the office, it is evaluated for patentability and 

marketability, and a decision is made. In both cases, the procedure has little to say about 

the sources of disclosures or about scientists' rationales for disclosing. Issues of value and 

patentability are inseparable, though this is even more strongly the case for BSU's 

process than for EPU's. 
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Note that Halioran makes no explicit mention of a decision to pursue a patent. At 

the TTO, the decision to patent is essentially the same as the negotiation of a license. 

Nothing is patented at BSU without a license in place. This is the case because BSU 

lacks the funds to pursue patents 'on its own' and because there is a clear demarcation 

between patentability and value in the minds of licensing professionals. Many things are 

patentable, but only a few can be licensed. 

Another interesting contrast nurrors the policy differences highlighted earlier in 

this chapter. Where EPU's process description does not mention ownership, Halloran's 

sunmiary manifests great concern with establishing BSU's rights to inventions made by 

'any employee' of the institution. Cross-campus differences in approaches to ownership 

are emphasized again in stylized descriptions of the patent process. 

The basic similarities between the process descriptions mask key differences in 

approaches and perceptions across campuses. In addition to highlighting some of the 

complexity of the decisions, these descriptions imply that varied implementation of 

similar procedures stands at the root of BSU and EPU's differential abilities to 

commercialize innovadons. The differences become even more pronounced when 

considered from the point of view of faculty inventors. 

The Process According to Inventors. While the skeleton of the patenting process is nearly 

identical on the two campuses, variations in 'clean' descriptions of patenting imply 

significant practical differences. Faculty accounts of patenting at each instimtion add 
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another layer of complexity to the process, further differentiating operations at the two 

institutions.'^ 

Gary Kiser is a senior physical scientist at EPU. He has been issued more than 30 

patents over the course of his multi-decade career at the institution. All of those patents 

are solely or jointly assigned to EPU His innovations are consistently profitable, most are 

licensed, and many earn royalties. Kiser has worked closely with one professional in the 

TLO for many years to evaluate, patent, and license his inventions. He describes the 
I 

process of getting a patent at EPU. 

Well, let's talk about how it is done at the present time. It might have been 
a little different earlier on. You have an idea, first of all. You and your 
students, typically, have an idea. The patent office has a form you can fill 
out. You give them a rough oudine of the idea [because] they like to keep 
records of when this idea came to you. 
JOS: This is the Technology Licensing Office? 
Yes. By this time, since I have quite a lot of patents, I know the people 
over there. There is this one particular guy that I deal with, Sandy Sterran. 
So I might call him up on the phone, or write to him on e-mail to tell him 
what the idea is about. He then takes a look at it, after we've written an 
outline of it, and makes some decision as to whether it is worth going 
ahead. We come up with a lot of crap too, garbage. 

At any rate, it is expensive to make a patent. It costs 10 or 15 
thous a n d  d o l l a r s ,  a n d  t h e y  l i k e  t o  b e  a s s u r e d  t h a t  t h e y  a r e  g o i n g  t o  s e e  . . .  
well, maybe assured is too strong a word. They want to know that there is 
a good chance of getting their money back either by selling the patent or, 
at least, by getting some industrial friend interested enough that they will 
pay some of the cost to patent it And it helps, as I have, to have some sort 
of a track record. Fm sure that helps. 

Then the next stage is to decide what lawyer it will go to, to do the 
work. And again, on the microscopy patents and then the storage patents, 
which use the same technology, I've worked with one particular lawyer for 
years. So often it gets sent to Wm. But, that's not necessarily the case. So, 
it'll go to him, we'll write something fairly detailed about this work and he 

Despite the implication of important process diRerences across the life and physical sciences, I present 
accounts of the patenting process from physical scientists on each campus. I choose to do this because more 
detailed discussion of the life and physical sciences differences will follow and because the two accounts 
nicely parallel one another to highlight some divergences. 
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and talk about it. 

Then you write a rough draft of the patent and make your 
comments. It will go back and forth maybe once or twice, maybe more if 
it's a difficulty one, and eventually you send it to the patent office 
[USPTO]. Then the patent office sits on it for a year or two. Then they 
will almost always come back with comments pulling it apart. They find 
that there is some obscure patent 20 years ago where they did something 
that looks exactly like the process you're talking about. 

We are supposed to have shown due diligence. In other words, if 
we know about some work in progress we are supposed to tell them, but, 
again, they often say it was anticipated. They cheat. You know, sometimes 
the patent office is right and sometimes, obviously, we think they are 
wrong. It is a very subjective business. 

In this relatively straightforward description of patenting at EPU, the university TLO 

becomes all but transparent. The 'track record" of an established zind successful inventor 

and the longstanding relationship between Kiser and Sterran (the licensing associate 

mentioned in the account) make passage through the university's evaluation process 

nearly painless. Indeed, much of the evaluation apparently takes place via e-mail or other 

'arms-length' mechanisms. The TLO is not really a player in this account. Instead, the 

inventor's primary concerns are with external actors. 

Most of this account deals with the inventor's involvement in the later stages of 

patent prosecution. loser's story highlights the ease with which patenting can occur at 

EPU and provides a grounded view of the mechanisms by which the Matthew Effect in 

patenting can hold for an individual inventor. Contrast the ease and outward focus of this 

EPU account with the confusion of an account by a BSU inventor who works in almost 

exactly the same technological area as Kiser. 

Charles LeFevre is a junior physical scientist at BSU. He is part of a large and 

prolific research group and has been an inventor on several patents, many of which are 



149 

expected to earn royalty income. As with Kiser, all of LeFevre's patents are assigned to 

his institution but, after the experience he describes, he and his colleagues decided to 

pursue future patents through the licensing ofRce at a collaborator's institution. While 

BSU is still an assignee on these patents, they jointly own the intellectual property with 

the collaborator's institution. The TTO has little to no input in the process. LeFevre 

describes his first attempt to patent at BSU. 

I can tell you about the first patent experience because it was a real strange 
situation. We filed a patent disclosure and that disclosure was evaluated by 
PMF'® here in town. Their first recommendation was that they were not 
interested in patenting the technology. Shortly after that, we got these 
results published in Nature. Our work received worldwide attention, and 
all of a sudden things changed and the university decided that they were 
interested in the patent again. 

In the mean time, after PMF dropped the patent, we felt it was an 
important technology and we decided to patent anyway. We started 
working with a patent attorney here. So we were pretty much involved in 
writing the whole patent and providing a lot of information for the 
prosecution and so on. It was extremely complicated. There were several 
steps going back and forth, I don't remember the exact details. 

There were times when the university said well, we can't get PMF 
to help us cover some patent expenses, so we can't really do it because of a 
lack of resources. Then PMF changed their attitude as well. I don't even 
know who ended up paying for the patent It was such a complicated 
situation. I think, for that particular patent, we stayed with the patent 
attorney we had contacted at the time. He was a graduate of our program, 
so we had a couple of discussions where be gave us copies of what the 
patent officers [USPTO examiners] had concluded and we gave him [some 
information] on how to help. 

I think what they did at some point, I remember, at some point, the 
university decided to work with some attorney's office in New York. They 
pushed it through. Here it wasn't really going anywhere. I think they 
changed, and shortly after that the patent was issued. 

Patent Management Firm is an independent firm which evaluates and licenses university technologies for 
institutions that either lack the capacity or inclination to pursue patents on their own. BSU makes extensive 
use of PMF. which is locally bas^. In contrast, EPU occasionally licenses patents to such flrms. but makes 
little to no use of them for evaluation or marketing. 
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The invention was made back in '93. I think the patent was issued 
in '97 or '98. It took a very long time because the situation was a mess. It 
was our first experience, so we learned a lot, but it was very messy. I think 
it was a very steep learning process. 

LeFevre's account of the patenting process also highlights the importance of actors 

external to BSU. In addition to the importance of patent attorney's and examiners, this 

description emphasizes the role that patent management firms play in BSU's evaluation 

process. Indeed, throughout the account, LeFevre elides PMF, an independent, for profit 

firm, with the BSU TTO. He is unsure who makes decisions, how they are made, or with 

what criteria. In Kiser's story, the TLO is transparent because of the ease with which the 

process progresses. For LeFevre, the university enters into the picture as a vague agent 

that is, at best, difficult to separate from PMF. It first declined to patent, and then 

attempted to pull out of patent prosecution because of a lack of interest on the part of 

PMF. 

Adding Patent Management Firm to the process complicates it, adding another 

set of actors and further muddying the waters at an institution where, as the TTOs 

mission statement suggests, most of the burden of 'selling' a patent to the university and 

prosecuting it once it is bought falls on investigators. Note Jilso the important role that 

prestigious publication played in the TTO/PMFs decision to pursue the patent. While the 

investigators were convinced of the technology's value (they retained an attorney and 

pursued patent protection even after the invention was 'dropped'), the university only 

became convinced of its commercial potential it received 'world wide recognition' 

due to publication in a very prestigious scientific journal. 
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Kiser's account provides a substantive example of the mechanism by which 

accumulative advantage can function within private science. LeFevre's account 

highlights the role prestigious publications can play as 'advertisements' for new 

technologies, grounding one aspect of cross-realm accumulative advantage. Only after 

recognition was accorded to the publication was a patent pursued;'^ a concrete example 

of the ways in which scientiflc reputation can have a positive effect on patent volume. 

LeFevre's account also highlights one of the ways experienced organizations can 

forward patent applications. Early in the patenting process, the inventors decided to stick 

with a local attorney they had chosen on the basis of network connections. They worked 

very closely with him, but the patent remained stalled until the university/PMF'® picked a 

new, 'high-powered' East Coast law firm who pushed the patent through. The ability to 

locate such 'high-powered' legal help stems from experience and provides another 

example of the ways accumulative advantage can proceed through organizational 

learning at the university level." 

Where the clean process descriptions blurred the boundaries between patenting 

and marketing, these 'inventor accounts' highlight the important roles long-term 

relationships, track records, and transparent procedures play in the process. These 

Pursuing a patent application after publication or public presentation negates any possibility of 
establishing foreign patent rights. Unlike oiost other countries, the United States allows a patent to be filed 
up to one year after public disclosure. In declining to pursue the patent until after publication, then, BSU 
lost the ability to gain IP protection in other countries and artificially limited the innovation's earning. 

It never really becomes clear, even after several probing questions, which actors accomplished what in 
this account. 

The use of'high-powered' patent attorneys also implies differences based solely in EPU and BSU's 
physical locations. BSU sits in a mid-sized city notable primarily for tourism and its service industry. In 
contrast. EPU is centered in a major metropolitan area famous for high technology. In the former case, 
talented intellectual property attorneys are few and far between. In the later, EPU inventors can choose 
among some of the most prestigious patent law firms in the nation. 
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accounts also emphasize key interactions with actors external to the university, 

illuminating a difference between BSU and EPU, the use of patent management firms. 

Descriptions of patenting procedures offered by the individuals most closely associated 

with the process, licensing professionals, further confuse the process and emphasize yet 

another set of key implementation differences across the campuses. 

Licensing Professionals' Accounts of Patenting. Accounts of the patenting process 

offered by inventors highlight the extents to which the TTO and TLO hamper prosecution 

on each campus and focus attention on the role external actors play in evaluations of 

patent value. Accounts offered by licensing professionals (LPs) highlight the varying 

roles that inventors play in the process. These descriptions also emphasize the 

complexities of evaluating the potential of an early stage, and often ill-defined, 

innovation. These difficulties further blur boundaries between inventors and the 

inventions, between marketing and patenting, and between the university and external 

actors like law firms and licensees. 

Louie Mendoza has worked as an LP in EPU's TLO for more than ten years. He is 

one of the office's few 'generalists,' handling both life and physical sciences dockets. His 

caseload increasingly contains innovations developed in multi-disciplinary research 

groups that crosscut life and physical sciences. His background is in engineering, but he 

does not hold a graduate degree. Mendoza describes his work in the office; 

I was hired to look at engineering inventions, but over time is I have 
become one of the office generalists. I probably have the most diverse 
caseload of anyone here. That primarily came about because the office 
needed someone to go both ways, you know, physical and life sciences. I 
had an interest in some of the life science areas, so I started taking some of 
the life science cases. I handle a lot of innovations related to HIV and to 
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bugs, bacteria, parasites, and toxoplasmosis. The other thing that I handle 
quite a bit is software. 

Mendoza's diverse caseload suggests that his account of the valuation and decision 

process cuts across some of the process differences resulting from the technological 

character of disclosed innovations. In other words, the fact that Mendoza 'goes both ways' 

as an LP allows him to offer a general description of the patent process. His description 

of patenting at EPU begins with a discussion of the characteristics of good LPs. 

OK, that goes back to what I was saying earlier about finding the right 
people to be associates. You have to be a little entrepreneurial. You have 
to be a little bit of a risk taker. You have to be able to think quickly. You 
have to be able to make decisions and pursue something. You have to be 
able to get a quick understanding of the technology. You don't have to get 
the understanding down to the level of a PhJD., because you never will. 
There are all those different things. You may be good in one area but, 
there is no way to understand enough of it, the novelty, and how it can be 
put into a commercial product, and the hurtles that have to be overcome to 
make it a success. There is not a crystal ball to look at, so we just have to 
look at some very rough parameters to decide what noight be a success. 

For example, you might look at the inventor. If you have an 
inventor that has a good track record, then even though you are not quite 
sure you put more weight on somebody who has been successful before. 
So you look at a lot of different aspects and parameters and weigh them 
accordingly. Out of that analysis comes a decision to go forward or not go 
forward. Or you can decide to just let it cook a little bit. You put it back in 
the lab and let them do a little more work, and then you wait. But again 
you have to have that entrepreneurial understanding to take a risk on some 
things. 
JOS: What else do you consider? 
Well, other than the inventors, we look at what the market is. There are 
some objective things that we can look at; what the market is, where the 
industry is heading. For example, you might think that because of digital 
cameras an invention that deals with film is probably not a good thing to 
invest in. For a few years it might be good. If you have an invention that 
is related to digital photography or high-density storage, then you know 
the market is headed that way. So, right now we have some objective 
knowledge about the market. 

We look at the market, we look at the barriers — this is more 
subjective — we look at the barriers to implementation. I can give you an 
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example of a great technology that has a tremendous barrier to 
implementation. That is the instrument that lets you move individual 
atoms. You can do it in a lab. They have done iL They have been doing it 
for years, but to get that into a product that will go in your house, that is 
probably 20 years down the road. So you may try to ride something like 
that a little bit. You don't throw everything that you've got at it. You 
hedge your bets a little bit. You look at the market size. You look at the 
people. You look at the obstacles and then you get back to industry. 

That's another aspect of what we do. We listen to industry .. . and 
that is a dilemma, because a lot of the time companies don't like to give 
feedback. They are afraid that it is going to tip somebody about what they 
are interested in. So a lot of times they don't respond at all. We definitely 
value the information that we get from companies; whatever feedback they 
are willing to give is critical. It makes our decision a lot easier when we 
have some real feedback. 

We have to take everything that we get and assess its veracity. For 
example, the company might be working in an area they don't want 
anybody to know about So they'll look at an invention and say that will 
never work, we're not interested. That might be the response. We have to 
go out there and bang on a lot of doors and talk to a lot of people and try 
to get that feedback because it is critical to making a decision. Not 
absolutely critical, but it helps the whole process. It gives you something 
to really substantiate why you are spending money on a patent, especially 
now when patents are so expensive. 

The first thing to notice about this long narrative is the diverse skill set 

'entrepreneurial' LPs bring to bear in evaluating a technology. The LP must bring a 

wide range of information, ranging from a 'loose' technical understanding of each 

invention to knowledge about its potential market, barriers to its development, and its 

potential for long term commercial success, to an evaluation of patentability. 

That body of information does not exist entirely within the boundaries of the 

university. The image here is one of limited knowledge on the part of LPs who search 

externally and internally for signals that an invention has value. The parameters of this 

search are 'weighed' and a - largely autonomous - decision is made. But, in this narrative. 
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the TLO serves as not as an independent decision making unit but as a clearinghouse for 

gathering and weighing diverse information from internal and external sources. The 

boundary between the university and industry here is located squarely in the office and in 

LPs evaluations of patentability. 

Mendoza's long narrative removes any possibility that a clean linear model of the 

patenting process might hold. His conmients re-emphasize the important link between 

evaluations of the inventor and evaluations of the invention. Indeed, the first 'parameter' 

he considers turns on characteristics of inventors and their 'track records.' In this sense, 

the evaluation process is 'inward looking,' focusing on the relationship between the 

inventor and the LP. 

This inward focus is necessitated, in large part, because it is impossible for the LP 

to develop an understanding of the technology equivalent to the inventor's. Instead of 

being a separate unit where disclosures are independently processed, the TLO appears, in 

this narrative, as a trading zone (Galison, 1998) where divergent academic knowledge 

and marketing concerns are matched as inventors and LPs construct a pidgin to convey a 

sense of the invention's characteristics, patentability/marketability, and possibility for 

success. 

Mendoza notes three potential outcomes of this type of exchange, 'going forward,' 

'not going forward,' and letting the invention 'cook' in the inventor's lab. The last option 

represents the most obvious case where interactions between LPs and inventors blur the 

distinction between marketing and research work. EPU maintains a small fund, called 

the 'birdseed fimd,' to facilitate exactly this type of 'cooking.' If, after evaluating the 



156 

invention and the inventor, an LP decides the invention needs more work to make it 

commercially viable they can, largely autonomously, provide about $25,000 of birdseed 

to facilitate prototype development. Clearly, at EPU the processes of evaluating and 

marketing a disclosure can become inextricably linked to ongoing research work. 

From Mendoza's perspective, however, the key difficulty for evaluation is not the 

inventor. His account suggests that relationships with inventors are relatively 

unproblematic at EPU. In this account, the inventor appears 'transparent' in much the 

same way the TLO was in Riser's description of the patenting process. In both cases, the 

key 'hurtles' to be overcome are external to the institution. Kiser located these obstacles 

in the patent office. Mendoza's primary concerns involve 'listening to industry' and 

'evaluating the veracity' of corporate feedback on an invention. 

While the inward looking focus of evaluation based on inventor characteristics 

blurs the boundary between inventor and invention, seeking 'feedback' from companies 

confuses distinctions between marketing and evaluation. The processes occur 

simultaneously. A similar mixture of local knowledge, inward and outward evaluations 

is apparent in a similar description of patenting at BSU. 

Ronda Martin served as director of BSU's TTO for nearly 10 years until an injury 

necessitated that she 'step down.' Martin holds a PhJ). in an applied life sciences 

discipline and worked for years in industrial research and corporate licensing before 

becoming the director of the TTO. Like Mendoza, her role as director of a small office 

has necessitated that she become a generalist overseeing the evaluation and marketing of 

inventions from a wide range of research areas. Where Mendoza begins by 
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characterizing LPs, Martin highlights the constraints of working in a small and 

underfunded office. 

We have a very small budget here. The disclosures that we receive have 
all sorts of hearings, conunercial potential, and our office is involved in 
various stages of development. Inventions are going to come into this 
office at a very early stage where it is very difficult to judge whether or 
not they are going to be commercial. The fact that California and Stanford 
patented the Cohen-Boyer,^" that was a stroke of luck. I doubt that they 
anticipated that it would be the big thing it was, because it was such a 
radic^y different approach to pharmaceuticals in the biological sciences. 
Right. So that's always the trick. That's why you have to know the science. 
You've got to be able to cross out investigative enthusieism for what you 
know the business is and how easily it can fit in. 

If it's something that is just a new fancy application of something 
that is already patented, the inventors might see it as a novel breakthrough 
because it's new in their field, but from a patenting perspective that 
invention might be covered by 2000 other patents. We've run into that. 

How do we make the decision? We meet with the inventor and if 
we thought it had promise and if the investigator or one of us identified a 
company that showed interest, then it's a candidate for considering 
patenting. We really look to the criteria of company interest because at an 
institution that's involved in research with so many markets, we can't 
possibly be expert in all of them. So, we figure the companies are going to 
know their own market and they are going to know the applications more 
broadly than we will. So that is an important criteria. Generally speaking, 
unless we have the companies, we just can't afford to go forward. If the 
company doesn't reimburse us for patenting costs, then that's the decision 
right there, across the bridge. 
JOS: You said you meet with inventors, are tliey important to the 
decision? 
Yeah, as long as you remove their over-enthusiasm. Any good scientist is 
enthusiastic about their work because they have to be. So you know that 
whether or not it is commercial, if the guy is any good he's going to come 
in enthusiastically. But then there is something called the inventor factor, 
and that is something we have to consider. Can you work with this guy? 
Can you dress him up and take him out? Is he going to shoot down every 
deal as soon as he meets someone in the business? Is he trying to be 
honest with us, or is he going to keep certain secrets so we'll give it back 

^ The Cohen-Boyer patent is the quintessential 'blockbuster' patent It protected a method for gene 
splicing that enabled the formation of the biotechnology industry. Over its life-span, this patent brought 
more than $300 million in royalty income to Stanford and the University of California. 
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to him? It happens. We get a disclosure and we say there's no information 
here. Oh, this is really good — well, there's no information here. There is 
no data. You know damn well the guy's excited about something, but we 
haven't got a clue. We just can't evaluate it. So, what happens is that we 
release the invention to the faculty member and regardless of the letter of 
release that says they cannot continue to develop it at the university, they 
often do. 

In outline, Martin's account sounds much like Mendoza's. Both concentrate on 

establishing the value of the invention as a necessary condition for pursuing a patent. 

Both describe an evaluation process that simultaneously focuses inward on the 

characteristics of the inventor and outward on attributes of the market and of potential 

licensees. Nevertheless, there are essential differences between the two accounts. 

Note first the strength of Martin's statement about the necessity of having a 

licensee to pay patenting costs. Where Mendoza notes that strong corporate feedback 

helps to justify the cost of patenting Martin says "if the company does not reimburse us 

for patenting costs, then that's the decision right there." This unequivocal statement 

emphasizes the importance of capacity for explaining patenting differences across 

campuses. At EPU, where prior blockbuster successes have resulted in a well funded 

office, 'risk taking' LPs responsible for decisions about dockets from 'cradle to grave' can 

sometimes 'take the plunge' and patent a potentially valuable innovation without a 

licensee to defray the costs. At BSU, such a risk would be nearly impossible. Under 

conditions of scarcity, then, the outward looking evaluation process might take on much 

more importance. At EPU, the boundaries between marketing and patenting are blurred, 

but scarce resources in the TTO make the activities identical. 
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Despite the apparent need to focus on external evaluations of patent value, niuch 

of Martin's narrative is concerned with the difficulties of inward looking evaluations. 

Inventors are transparent in Mendoza's account, but they are a key difficulty in Martin's. 

Far from a concern with the positive effects of an inventor track record, Martin worries 

about "understanding the science" well enough to "cancel out investigator enthusiasm" 

and identify shirking in the form of empty disclosures. Martin's concern with managing 

internal relationships parallels LeFevre's sense of the opacity and recalcitrance of the 

TTO. While Mendoza's account highlights the management of external relationships and 

the difficulties of trusting corporate feedback, Martin focuses attention on internal 

relationships with inventors. 

This interesting distinction follows a pattern established in the institutions' 

policies. EPU's policies imply a (relative) degree of trust in inventors and a shared focus 

on forwarding the institution's research and education missions. This shared focus 

suggests exactly what inventor and LP accounts of the patenting process at EPU 

emphasize, a relatively smooth set of internal relationships. In contrast, BSU's policies 

place the 'burden' of selling inventions on the inventor, offer no sense of a shared 

mission, and imply distrust of inventors' motives and activities. 

These concerns play out in inventor and LP accounts of patenting. Following a 

"strange" and "complicated" patenting experience, LeFevre and his colleagues opted not 

to pursue future patents through the TTO, turning instead to the licensing office at a 

collaborator's institution. Martin's account is charged with distrust of inventors whose 



160 

enthusiasm must be checked, honesty evaluated, and personal marketability considered in 

any evaluation of a disclosure. 

While both LP accounts turn on a variety of Martin's "inventor factor," their tone 

suggests that at BSU that factor is predominantly negative. At EPU, inventor enthusiasm 

is a positive factor in patent evaluations. Sandy Starren, a EPU licensing professional 

with more than 15 years of experience handling physical science innovations, sums up 

the positive role the 'inventor factor' plays in the evaluation and marketing. 

When Fm doing an analysis of whether Tm going to accept something I 
look at who the inventor is. I look at how enthusiastic they are, because 
they play a critical role in the process. I look at what fixture value I have in 
the sense that this is going to be an ongoing research effort for the 
inventor. 

The passion of the inventor, Tve learned from experience that that 
can tell a lot. You may think that an invention is worthless, but if the 
inventor is totally committed to it and believes in it strongly then that 
counts a lot for me. The worst situation is if someone comes in, books an 
invention disclosure, and says Tm leaving tomorrow and there's going to 
be no further research on this.' That person is not able to assist me. That is 
the other extreme of what we see. You know from experience that your 
potential for successfully doing something like that is very, very low. 

Sterran's comments bring the institutions' different approaches into clear focus, 

emphasizing that inward looking evaluations at EPU involve not only considerations of 

inventors' track records, but also evaluations of their ongoing research. In these 

comments, "cooking" the invention means more than simply returning it to the lab; it 

means placing an innovation in a stream of similar research. 
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Comparing Accounts Across Campuses^ 

Accounts of patenting on both campuses manifest similar features. They describing a 

process less like a race between well defined starting and ending points than like a rugby 

scrum where a diverse mass of players come together to push an (often ill defined) 

'object' toward a general goal. These accounts describe the TLO and TTO as locations 

for synthesizing and evaluating a broad range of information drawn from divergent 

sources internal and external to the university. On each campus, the 'steps' in the patent 

process become inseparable from each other and from the individuals taking them. The 

overall picture is one where inventions cannot be separated from inventors, where 

licensing and research work overlap to co-construct marketable technologies (McCray & 

Croissant forthcoming), and where quality evaluations are indistinguishable from 

'shopping' technologies to potential licensees. 

Despite the general similarities, EPU and BSU's procedures differ. The effects of 

prior patenting experience appear in knowledge of where to 'search' for feedback and 

where to enroll competent legal help. The effects of prior success on capacity are clear in 

the extent to which the decision to prosecute patents depends on locating licensees. 

These are legacies of advantage accumulated through experience. Less obvious, though 

equally important, differences are apparent in the different foci of these otherwise very 

similar narratives. 

At EPU, the primary uncertainties are external to the institution in relationships 

with corporations who serve as potential licensees and sources of "critical" feedback 

used for decision making. On this campus, internal relationships between inventors and 
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LPs are relatively transparent, and the 'inventor factor* is a positive addition to 

marketability. At BSU, despite a resource-based need to focus on external relationships, 

due to scarce resources for patenting, faculty are primarily concerned with the 

difficulties, frustrations, and confusion of the patenting process. Faculty reactions are 

matched by LP worries about inventor shirking and dishonesty. On this campus, 

relationships between the TTO and faculty inventors are mired in a negative conception 

of the 'inventor factor.'^' 

In terms of decision points in the process, then, a licensing professional's choice 

to pursue a patent is a fiinction of inward looking evaluations, the 'inventor factor,' 

outward looking evaluations, 'listening to industry,' 'looking at the market,' and personal 

knowledge and experience. These factors are weighted differently on the two campuses. 

Different foci contribute to the development and maintenance of institutional 

environments that are more or less conducive to the joint pursuit of patents and academic 

research. Nevertheless, the volume of patents successfully prosecuted at each institution 

cannot be entirely explained by differently focused evaluation processes. Faculty on the 

campuses have a different propensity to disclose innovarions, and, at least at BSU, 

Martin's comments suggest that many of those disclosures are largely symbolic gestures 

made to meet the dictates of university and government policy. 

The focus of BSlTs TTO is shifting. In the last two years changes to the university patent policy, 
organizational changes made by a new Vice President for Research, and a change in the leadership of the 
TTO have begun to change the inward focus of the office. I pay little attention to these changes here as my 
analytic focus is on turning these comparative case studies to an elucidation of the inter-organizational 
mechanisms that have allowed these two institutions to take differential advantage of cross-realm 
acctmiulative advantage. 
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Faculty Decisions to Patent. 

Recall from Table 4.1 that EPU scientists disclosed more than three times more 

than BSU researchers did in 1998. As several LPs noted in interviews, offices of 

technology transfer are largely dependent on the disclosures that 'walk in the door.' The 

first step to patenting success on a campus, then, is convincing faculty to disclose 

potentially valuable innovations to technology transfer offices. 

Most offices, those at BSU and EPU included, lack the resources and 

competencies necessary to 'search' laboratories and research groups for potentially 

valuable technologies. Even if an office had staff to devote to such an endeavor, the 

difficulty of understanding and evaluating inventions across a large range of disciplines 

would be overwhelming.^ Neither the TLO nor the TTO devote much attention to 

searching for disclosures. Francis Halloran, the acting director of BSU's TTO holds a 

Ph.D. in chemistry and comes to the office from a background in industrial research and 

university licensing. He notes that while it might be possible to 'solicit' new inventions, 

time and staffing constraints mitigate against such searches. 

With all the time in the world I could walk up to the chemistry building 
and walk up and down the halls and say hey what are you doing? If we 
had all the time in the world that would be worth doing. I do stimulate a 
large number of inventions where I have sat down and worked with people 
regularly in one area. You are chatting and you hear something and say oh 
gee, that sounds like it's really a new invention, have you disclosed? So I 
have solicited in that sense, in the sense of discussion with people. But the 
people that I discuss with are typically those that have already disclosed. 
These may be new inventions by the same people rather than going around 
knocking on doors and talking to new people. Although I have 
occasionally done that, that's kind of lower on the priority list. 

^ Recall that EPU has 43 doctorate granting research programs in science and engineering while BSU has a 
'mere' 29. Remember also Mendoza's conunents about the impossibility of developing a detailed 
undentanding of invention disclosures. 



Halloran's comments emphasize time and staffing constraints while implying the 

difficulties inherent in searching for technologies outside of one's area of expertise. 

Halloran would feel confident walldng up and down the halls of the chemistry building 

because of his training and research background but, in addition to his duties as acting 

director, he is responsible for evaluating and marketing all BSU life sciences disclosures. 

Presumably, he would be less lucky in identifying new inventions in the laboratories of 

an oncologist or plant geneticist 

EPU professionals reiterate the point, adding that there is little need to pursue new 

disclosures and articulating the important role word of mouth plays in generating new 

disclosures. 

Well, we don't actively seek out disclosures because we don't really need 
to do that Now, having said that, you do form certain networks. For 
instance, I got a call about a year ago from one of my established 
inventors who I've got good rapport with. He said, you should go out and 
talk to this person, he's a new faculty person fnim Harvard, and he's doing 
some interesting things. So I went over, talked to him, introduced myself, 
and learned about some of his research results. Then I suggested to him 
that he might wish to fill out an invention disclosure. I'm not sure, had I 
not gone over and chatted with him, whether he would have thought to do 
that Sandy Sterran, LP. 

We really have not had to do that, because most of the people know that 
we are here. You know the active inventors know that we are here and if 
they don't know we are here then one of their colleagues does. So, a lot of 
times the colleagues will say hey you need to contact the TLO or they will 
cedl us with a referral. Sara Howe. LP 

These two statements suggest that the higher rate of disclosures at EPU has something to 

do with faculty perceptions of the TLO. Accounts of the patenting process there 

suggested relatively clear relationships between inventors and the office. Even where 
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little to no time is spent actively searching for disclosures new inventors will be directed 

to the TLO. 

Institutional success at patenting depends on capacity and experience, but it also 

hinges on faculty perceptions of the benefits of patenting, organizational procedures, and 

the institution as a whole. Differences in disclosure rates across EPU and BSU are a 

function of the institutional environment created in relationships between inventors and 

LPs. The meanings academic researchers attach to patents and their decisions to disclose 

are colored by their perceptions of the offices of technology transfer. 

Inductive coding of responses to two interview questions "Why do you patent your 

findings?' and "How do you decide which findings to patent?'^ suggest that on both 

campuses faculty account for their decisions in terms of (1) their perceptions of the 

personal and professional benefits of patenting, (2) their perceptions of the time and 

resource costs of interacting with licensing offices, and (3) their general beliefs about the 

campus environment for technology transfer. Scientists in different research areas 

appealed to different reasons for patenting. Carol Krase, the director of EPU's licensing 

office, summarized these differences in an interview. 

. . . [the] life sciences believe in patenting and licensing. That whole 
industry believes in it whereas with physical sciences, engineering, their 
issue is freedom of action. They don't license for strategic advantage, they 
license for freedom of action, what they are now calling patent peace, P E 
ACE. They just don't want to fight with each other, but they want to be 
left alone. Biotech believes in licensing as a much more strategic part of 
their business. 

^ Along with responses to associated probing questions. 
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Physical scientists, whose inventions tend toward improvements on processes or 

products which fit into established markets, will use patents to develop relationships with 

firms, and as 'chips' to exchange for the use of other proprietary technologies, access to 

equipment, or freedom of action. In simple terms, physical scientists will patent for more 

relational than strategic reasons. On the other hand, life scientists, whose inventions 

often involve therapeutic compounds, diagnostic tests, and medical devices with the 

potential to open new markets, will view patents more as tangible properties to be 

protected and sold. Rather than using patents to establish relationships with multiple 

partners, these scientists will be concerned with locating the "best' partner to develop a 

drug or device and shepherd it through the federal; approval process. Physical scientists 

have a more relational approach to patenting, life scientists a more proprietary one. 

The general patterns Kruse describes hold across EPU and BSU inventors. 

Eiichard Bryam's, a senior physical scientist and ex-University level administrator at 

EPU, long career has included numerous disclosures, issued, and licensed patents. 

Contrast his thoughts on patenting with those of Martin Henry, a senior life scientist at 

BSU, whose pharmaceutical inventions are expected to provide that university with its 

first "blockbuster." 

Chir goal is to transfer the technology to industry, it's to build relationships 
with companies, and it's to educate students. The money is the tool by 
which we conduct relationships with the outside world. You need some 
value that you place on your negotiations so that you arrive at an optimum 
point. — Richard Bryam, physical scientist. EPU. 

When we think it might have vzilue, we just put a disclosure in. We happen 
to work on a lot of things that have to do with behaviors, diseases, and we 
don't want to take any chances that we might miss something, so we just 
put it in. Most of them won't really make any difference, but if you miss 
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the golden egg — you might only get a few in your life. Fortunately, we 
have a few golden eggs. The university could get multi-million dollars 
from [X technology! and it could get multi-million dollars from [Y 
technology] sometime in the future. — Martin Henry, life scientist, BSU. 

Bryam and Henry's comments underscore the general difference between relational and 

proprietary views of patents. Note that in both cases, the inventors are concerned with 

patenting outcomes, leverage and relationship building in the former case, protection and 

income in the latter. Conceptions of what the outcomes of patenting actually are vary 

with research area. These variations result in different motivations to disclose innovations 

and pursue patents. 

Patenting Outcomes Vary by Research Area. Table 4.3 sunmiarizes physical and life 

scientists' beliefs about patent value. 

[Table 4.3 here] 

The first colunm of Table 4.3 represents the general types of outcomes commonly 

mentioned by EPU and BSU faculty. Both life and physical scientists talked about 

patents' protection, leverage, and income benefits. Both groups also discussed the 

'intangible' benefits of patenting, but their accounts of what these types of outcomes 

meant varied significantly. 

Consider the first row of Table 4.3. I abstract physical and life scientist's 

understandings of patent protection in terms of limiting constraints on action and 

protecting academic freedom. Despite die apparent similarity of these concerns, inventors 

seem to mean very different things when using protection to explain why they seek 

patents. 
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You can go out, tell people things, and sign an agreement, what's called a 
non-disclosure agreement, to try and protect yourself. In recent years, one 
of the stratagems if you like, has been to get. . . suppose I'm doing some 
research, and I want to go to your conference and talk about it One 
doesn't want to be restricted by this patent business. So you get what's 
called a provisional patent and that gives you a year to try it out in the 
market. — Gary Kiser, senior physical scientist, EPU. 

It is complicated, because one of the issues is that if EPU holds a patent 
that governs use of a gene they are not going to enforce it in a way that 
interferes with academic research. Whereas a private company might So, 
there is some incentive to disclosing to EPU just to protect academic 
freedom. It is certainly an issue in my mind because if someone else where 
to file a patent on [a gene] that conflicts with it [work in the lab], that 
could really impair your research, or impair academic freedom ... I think 
that I would just as soon try to do everything possible to undermine the 
commercial companies who want to patent just about everything. Paul 
Brouse. senior life scientist, EPU 

Both of these comments imply that patent protection enables free action. For Kiser, that 

freedom is public, allow conference presentations without fear of loosing a potentially 

valuable property. In his account, freedom extends to the ability to market a finding in 

order to figure out its market value. In this inventor's mind, the decision to pursue a 

patent is, once again, inseparable from marketing the innovation. Kiser's view of the 

protection benefits of patents, then, mirrors Kmse's conception of physical scientists' 

desire to establish freedom of action in discussion and research. 

Contrast this with Brouse's view. In his comments, the protections afforded by 

patents are not enabling of public presentation and do not ensure freedom of action in the 

sense of marketing ability. Instead, his sense of patent benefits look more like strategic 

'negative patenting' where, by 'undermining' the research agenda of potentially aggressive 

firms, he removes their ability to control a key resource, information, and ensures his 

ability to conduct academic research free from commercial constraints. In both cases. 
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conducting academic research in an environment with both academic and commercial 

outcomes requires that much thought go into avoiding constraints on the traditional 

behaviors associated with the university research mission. 

The distinction between the accounts is subtle. Both inventors patent to establish 

protection for/from commercial constraints. Kiser is concerned with maintaining the 

value of his technology while 'trying it out' in the marketing and advertising it through 

professional presentations. Brouse, on the other hand, expresses no concerns about 

value. Instead, he hopes to shield the 'private' environment of his lab from encroachment 

by commercial interests. In the end, two very different types of protection are assured by 

the same mechanisms. The same differences hold in life and physical scientists' 

descriptions of the leverage' afforded by patents. 

Most faculty inventors discuss patenting in terms of gaining leverage over other 

important actors. Physical scientists' accounts suggest that they conceive of leverage at 

multiple levels. From this perspective, patents are bargaining chips within the 

university,^*^ in multiplex relationships with firms, and in federal grant competitions. 

Sam Coleman is a junior physical scientist at EPU. He is an active member of a 

large and proline group working in the area of medical imaging. He is an inventor on 

several valuable patents and describes a long-standing deal with a multi-national firm 

where first refusal of patent rights are 'traded' for state of the art equipment that enables 

the group to compete successfiilly for public research fimds. This type of leverage is a 

Recall Bryam's comments about the importance of keeping patent royalties 'within reach' of the inventor 
at EPU. In his terms, EPU's royalty split allows faculty to "bargain' for needed resources with the 
department chairs and deans who directly benefit from their inventions' revenue. 
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direct example of the sort of cross-reahn accumulative advantage that I discuss in 

Chapter Three. 

Because we work on [a medical imaging technology] we have a deal 
where [a multi-national firm] gives us equipment — very expensive 
equipment. It's like three million bucks now. That is the current price on 
out state of the art scanner. They've 'donated' that to my boss. Part of it is 
advertising, but it's not a big deal for them. Their actual inventory costs 
are more like half a million. They don't give the equipment to everybody. 
So that distinguishes us. By having the equipment we can then compete 
really successfully for NIH grants. They don't give us a lot of money for 
salaries. Right now they only give us about lOOK a year in salary support. 
We get almost two million a year from the NIH. But without the 
equipment, we couldn't get the NIH support at all. 

Coleman's narrative suggests a 'second order' leverage on public granting agencies 

afforded by the details of a long relationship with a large company. A similar sense of 

the positive benefits of relationships opened by patents is offered by BSU's Francis 

Halloran 

The main incentive to disclose is the one I mentioned, we share income 
with faculty. That's the upside. The downside is that it's required. Faculty 
are state employees, their inventions are state property and they are 
required as state employees to disclose. So that's the carrot and the stick. 
Well, plus the fact that licensing can lead to grant and contract funding, to 
sponsored research. Most licenses require further information for 
corporate development and I encourage companies to support faculty 
research, to continue working with the faculty research team. So that's 
another incentive to disclose. 

While Halloran's conmients imply the importance of relationship development and 

'second order* leverage as an important incentive for faculty disclosures it is, at best a 

secondary incentive. Much more important in his mind are the 'carrots' and 'sticks' of 

personal royalty income and contractual requirements. Perceptions of incentives to 
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disclose at BSU mirror the ambivalence of inventor-LP relationships and the implied 

distrust of ownership policies that characterize this institution's patent procedures. 

Contrast Halloran's secondary focus on relationships and leverage with the more 

general comments offered by a university level administrator at EPU. Jeffrey Howard is 

an EPU physical scientist whose engineering spin-off company is one of the university's 

'success stories.' Since returning to the university, he has occupied several school and 

university level administrative positions. His conunents lodge physical scientists' 

concerns with the relational benefits of patenting at the global institutional level. 

Howard's conunents stress the cross-realm benefits of an institutional reputation for 

successful patenting. 

. . . more important than diverse funding sources are the various kinds of 
industrial support and assistance that you couldn't buy, that you couldn't 
buy for any amount of money that you could afford to pay. If you really 
had to pay the going rate for this you couldn't get anyone to fund your 
research and pay that kind of rate. So for us that has meant the ability to 
get companies in the region to contribute various kinds of expertise, 
engineering services, to give us information about things which help us 
build a research program that we otherwise couldn't build. So maybe we 
get a company to cooperate and say well here is some hardware, here is 
some stuff, and we'll help you get something built for a new experimental 
set-up. I regard that as more valuable than the research funding we get, per 
se, from industry. 

For physical scientists, then, patent benefits stem from indirect 'leverage' offered by the 

relationships intellectual property opens with local and national conmiunities of firms. 

While physical sciences inventors, administrators, and LPs on both campuses speak in 

terms of leverage, their focus varies across campuses. The indirect effects of patent 

protection are much more salient for informants on the more successful campus, EPU, 

than they are at BSU. This, then, offers another sense of the ways in which an 
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institutional environment for patenting might allow one institution to capitalize on 

accumulative advantage across public and private science, while limiting opportunities 

for another. 

Life scientists' more proprietary approach to patenting leads them to emphasize 

direct 'first order' benefits. These scientists are more concerned with leveraging 'simple' 

investments in their research from firms and venture capitalists. The image of leverage 

offered in life scientists' accounts is less one of the indirect benefits of relationship 

building than one of capital infusion. 

Consider the more direct notion of leverage highlighted in Norman Staley, a 

senior EPU life scientist's, account of the benefits of patent protection. 

I think industrial research funding reminds me that one of the best ways to 
get leverage on industry is to have some property. Then you have 
something to sell; you have sometiiing to negotiate. Fm really a firm 
believer in that. If you want to turn around and start a company, or if we 
want to go to a company and say hey, we need a million bucks to take our 
research to the next plane and it looks too applied to fly through an NIH 
study section, or if we need a lot more money than an NIH study section 
would realistically look at for a grant we would have very little to go one 
without a patent application or an issued patent. But, if you go to the same 
pharmaceutical company or venture capitalist and say hey, I have an 
issued patent, then things would look a lot different. 

There is clearly a hint of cross-realm accumulate advantage in Staley's comments, but he 

emphasizes more direct leveraging of research funds beyond the capacities or tendencies 

of federal granting agencies. Another senior life scientist at EPU who argues that 

academic patents are valueless and represent only 'ego' gratification, puts the capital 

infiision metaphor in its most bald form. "Oh, now the ego patents do have a value. Fm 

coming to that. That's exactly right. The standard model for starting a company is to have 



a patent. Be it however so modest, if you have a patent application, you can raise 

money." 

The capital infusion conception of leverage characterizes life scientists' 

proprietary view of patent benefits. This view is driven by the strategic need to establish 

exclusive rights to intellectual property in order to convince firms to invest a significant 

amount of 'risk capital' in drug or device development. Patents attract industrial interest 

to a university's life research programs, providing essential support beyond that available 

through traditional academic channels. Arthur Andrews, a senior life scientist and school 

level administrator at BSU reiterates the importance of first order leverage benefits for 

cancer research. 

In the cancer field there is tremendous activity. It is related to the fact that 
there is finally an awakening that drug development in this area is 
worthwhile. You can make a difference in terms of the natural history of 
diseases with drugs. Alternately, this is a commercial market of value. So 
there is a tremendous amount of interest by industry in this area and we 
need to find ways to get them interested in our university programs that 
produce drugs and devices for the cancer field. 

The price of such interest is patents and, in the life sciences, a strongly proprietary 

approach to intellectual property. In the words of Terrance Baines, a life scientist and 

departmental level administrator at BSU 

There is the realization that you can make a fantastic discovery which, if 
you don't have patent protection, will never be utilized. It won't be picked 
up and used by industry because they have to put a lot of money into 
developing the technology. If you don't have patent protection, they don't 
want to make that kind of investmenL 

Saying that life scientists are more concerned with the direct leverage benefits of patent 

protection does not suggest that there are no cross-realm effects of such support. The 
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difference between life and physical scientists here is that such support is direct for the 

former group where the paths to cross-realm accumulative advantage are multiple and 

indirect for the latter. Gus Niven, a junior life scientist and successful EPU entrepreneur 

sums up the cross realm benefits of capital infusions. 

If you put that money into your lab it can shift the balance of power. It 
goes into the total sum money you have. At some level, that sura is about 
how many post-docs you can hire and how much space you can afford to 
fiind. And it's about the quality of science that you do, because you can 
throw more money at a problem. There is that type of feedback. 

There are clear differences in approaches to patenting across physical and life scientists. 

The differences exist on both campuses. Both types of accounts emphasize the cross-

realm benefits of patent protection. Faculty decisions to disclose are driven, first and 

foremost, by their perceptions of these benefits. Close readings of faculty accounts of 

protection and leverage suggest that these groups of inventors understand patents to carry 

very different benefits. 

Variation in approaches across research areas requires different standards for 

valuing patents in licensing offices. Because differences in life and physical science 

approaches hold across the campuses, they cannot account for the universities' different 

disclosure rates. But, the divergent foci of TTO and TLO evaluations affect faculty 

decisions to disclose. 

Perceptions of Licensing Offices Change Views of Patent Benefits. There is interesting 

variation in physical and life scientists' accounts of why they patent. But, faculty 

perceptions of leverage and protection do not vary widely across my cases. Clearly, 

something other than personal understandings of gains from patenting is effecting faculty 
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decisions to disclose. The actual "benefits' of patenting are filtered through inventor 

beliefs about the 'costs' of pursuing IP through local licensing offices. 

At EPU, where perceptions of the TLO and its staff are generally high, 

relationships between LPs and inventors are 'transparent' in descriptions of the patent 

process. Previous experience and private science success translates, on this campus, into 

knowing how to 'work the system." Abundant resources and flexible procedures allow 

licensing professionals to be responsive to diverse rationales for patenting. Under these 

conditions, optimism about patent benefits lead more faculty inventors to disclose new 

technologies. Furthermore, EPU's more outward looking evaluation process affords 

greater cross-realm advantage through the creation and maintenance of longstanding 

industrial relationships. 

At BSU, perceptions of the TTO are generally low, the lack of past successes 

contributes to an air of pessimism about patenting, and complicated, ambivalent 

relationships between the TTO and researchers add to an environment where only the 

most commercially attuned and aggressive faculty members will pursue patent protection. 

The 'inward looking' BSU evaluation process combines with resource and staffing 

constraints to limit the institution's ability to develop and maintain external relationships 

with firms, minimizing patent leverage benefits and cross realm accumulative advantage. 

Under these conditions, faculty members who are ambivalent about the burden of 

patenting will weigh potential benefits against possible frustrations and opt out, refusing 

to disclose inventions to BSU. 
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Paul Brouse, whose EPU technologies are valuable despite his lack of interest in 

developing them, notes this tradeoff explicitly in a discussion of the TLO. 

The people in my group and I, number one, don't want to get bogged down 
too much in the mechanics of filing the patent. Also, I would say most of 
us, certainly including me, are uneasy about the idea of patenting. 
Basically, when I have time on my hands and I feel like there is something 
that really is of significant commercial potential, I generally disclose it to 
the TLO. If I thought that disclosing something to them would bring me a 
month's work drafting a patent application, helping them with licensing or 
anything like that I don't think they'd ever hear a word from me. 

Smooth processes and transparent internal relationships at EPU lead even this "uneasy" 

inventor to disclose his technologies. His avowed purpose in patenting is to prevent 

commercial restraints on his academic work, an outcome that is worth the effort of 

engaging in 'low cost' patent processes. 

While actual involvement in patenting runs the gamut — two EPU inventors are 

patent agents in their own right, while other inventors cannot even identify the number of 

patents issued to them — focusing on inventors who feel uneasy about the entire 

endeavor is analytically important for explaining disclosure differences because, as Robin 

Warren, an EPU licensing professional, notes 'If faculty really want to be involved, they 

will disclose regardless of what we do.' Especially with inventors who are aware of their 

work's commercial potential but doubtfiil about academic patenting, a non-intrusive 

process is essential to making patent benefits of patenting worth the process' costs. 

Differences in faculty perceptions of patent processes and infrastructures across 

the campuses provide a strong explanation for divergences in the institutions' disclosure 

rates. Differences in BSU and EPU approaches to essentially similar processes crosscut 

the physical/life science distinction that drives accounts of patent value. LP accounts of 
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the patent process one each campus highlight important differences in these 

professionals' perceptions of faculty inventors. Faculty accounts of the same process 

emphasize that procedural frustrations are highly salient to scientists. Note the striking 

differences in EPU and BSU inventors' evaluations of their local patent process. 

I have to say that the TLO does a pretty credible job of making it fairly 
easy. They are very considerate. They'll come out whenever, if you have a 
slot open, to get the relevant information. They'll do much of the 
paperwork and so forth for you. So I'm not sure it could get a whole lot 
easier. Richard Hwang, junior life scientist, EPU 

Our group has kind of a healthy atmosphere. You patent things and you 
never know up front how valuable they are going to be. You just don't 
know, but the process is pretty painless. Sam Coleman, junior physical 
scientist, EPU 

I don't know whether it is cultural. I do know that when you submit 
something it is going to die. It won't leave here. How can you generate a 
revenue stream if it never leaves campus? Gerald Farrell, senior physical 
scientist, BSU 

I've had problems just getting that patent through the university. In fact, 
the company [a start-up licensee] uses our own law firm, who then 
instructs the university's law firm about what to do. Quite honestly, it has 
been so bad that I probably would make an effort not to disclose things to 
the university unless I thought it was absolutely essential because I have 
little confidence in their ability to push it through. Victor Powers, senior 
life scientist, BSU. 

These accounts highlight the ease and transparency of EPU's process relative to BSU's. 

Inventor frustrations with BSU's procedures match LP concerns with the motivations and 

loyalties of inventors. Powers is by no means alone in his decision to avoid the TTO. 

Recall that Charles LeFevre now pursues patents through another university to avoid 

repeating his 'complicated' experience with patenting at BSU. Faculty interviews 

generally reflect Power's decision to avoid the TTO. One senior life scientist describes 
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relationships with the office in terms of blockades to commercialization, implicitly 

stressing the detriments of predominantly inward looking evaluation processes and 

concerns with protecting institutional ownership rights. 

The TTO doesn't do a good enough job. All we got were blockades to our 
going forward, a lot of bureaucratic stuff, a lot of non-decision making, a 
lot of time wasted. It was pretty clear that they were not entrepreneurial at 
all. We were more entrepreneurial than they were. Harris Lamar, senior 
life scientist, BSU. 

Recall that licensing professionzds' process descriptions at BSU began with portrayals of 

the limitations imposed by resource and staffing constraints. At EPU, similar accounts 

articulated the entrepreneurial and risk taking role played by successful LPs. 

It is here, in the context of relationships between inventors and offices, that 

differential capacities and inftastructures for technology transfer play a role in explaining 

disclosure rates. At EPU, a large, well funded and experienced licensing office allows 

for flexible responses to faculty schedules, fewer constraints on LP entrepreneurialism, 

relatively quick turn around, 'transparent' internal relationships, and a team based 

organizational structure which allows LPs to specialize in order to address the varying 

concerns of life and physical scientists. In contrast, BSU's under-funded and 

understaffed office is often blamed for frustratingly long delays, inconvenient schedules, 

lax reporting, limited risk taking capacity, and a lack of understanding of the varying 

demands of academic patenting. 

In addition to affecting faculty decisions, BSU's inward looking process and 

capacity limitations have had tangible effects on technology transfer efforts across 

campus. Faculty and TTO informants report widespread shirking by inventors who write 
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early stage or 'empty' disclosures in order to have inventions released so they can be 

pursued independently. In order to facilitate "off the reservation" patenting, some BSU 

life scientists have founded a company designed to commercizilize inventions released by 

thcTTO. 

Faculty shirking and independent commercialization indicate that patenting 

efforts are being "taken out the back door" by fnistrated inventors. Another set of 

responses to process frustration plays out in changes within two of BSU's most prolific 

research units. In response to faculty concerns, a physical sciences research division has 

convened a faculty committee (which currently includes a patent attorney) to evaluate 

and prioritize invention disclosures for the overworked TTO. A 'gentleman's' agreement 

between the chair of that committee and BSU's single physical sciences licensing 

professional trades prioritized disclosures for a guarantee of ten applications and quick 

evaluation of the remaining innovations. 

This relatively recent 'deal' is indicative of the changing environment at BSU and 

represents an attempt to create new procedures to overcome the constraints of 

understaffing and limited organizational expertise. Nate Constant, a PhJ), trained LP at 

BSU who was recently hired from a background in research and academic licensing, 

describes the committee and the deal in terms of releasing control and notes that such a 

deal would not have been possible under the directorship of Ronda Martin 

. . . now that's a whole different ball game over there [in the research 
unit]. Tve been helping them to set that committee up, quietly though, it's 
still an experiment. A lot of people think Tm crazy for taking the decision 
making out of the hands of the TTO, out of my hands. But I told you that I 
come from the school where you release like 95% of inventions. If the 
inventors want to pursue them, then more power to them. They'll do it 
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more effectively than me anyway. It's the same sort of thing with the 
committee, you know, they send me over all the disclosures and I just 
stamp them released and send them back. So, they can have them if they 
want to pursue them. I made this deal with them. I guaranteed them their 
top ten. ril patent their top ten if they will prioritize them for me and 
maybe there will be a few more, like five or so that will took good to me. 
I'll take those too. But, we'll see if that will work. It's new. Ronda would 
never have let that decision power out of her hands [he laughs somewhat 
sardonically], or out of her head. 

While the physical science unit's adaptations to BSU's lack of infrastructure have resulted 

in closer, and perhaps even more 'transparent,' ties between inventors a.id the TTO, a 

prominent life sciences division has separated itself completely from one aspect of the 

TTOs duties. 

In addition to being responsible for patenting and licensing activities, the BSU 

licensing office oversees material transfer agreements (MTAs). MTAs are a necessary 

component of work in academic drug development According to the unit's Director of 

Basic Science, the TTO's "excruciatingly slow" processing of MTAs has driven away 

potential corporate partners (further limiting the possibility of leveraging cross-realm 

advantage from such relationships) and hindered the unit's ability to conduct "basic" 

research. In response, the unit has hired a full time staff person to "do the work" of 

MTAs before passing them on to the TTO for approval. 

The effects of faculty perceptions of the patenting process at BSU are felt in 

decisions not to disclose, in attempts to take patenting activities 'out the back door' and, 

more concretely, in varied adaptations at the level of research units. These effects offer 

an explanation for BSU's relative lack of disclosures. The explanation articulates another 

set of reasons for the institution's general difficulties in the patent race. Negative 
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responses to a constrained and inward looking evaluation processes on the campus have 

resulted in a situation where the benefits of cross realm leverage have been limited-

While EPU maximizes cross realm advantages gained via patent protection, BSU's 

difficulties have limited such benefits, minimizing the school's ability to capitalize on 

global linkages between public and private science and even hindering basic research in 

some areas. 



Table 4.1. Case Comparisons: EPU v. BSU 
EPU BSU 

Institutional Characteristics 
Institutional Control Private Public 
Land Grant ? No Yes 
Medical School? Yes Yes 
Aqriculture School? No Yes 
Total Enrollment (1998) 15,500 35.000 
S&E Grad Enrollment (1998) 4.600 3,200 
S&E Post-docs (1998) 1,100 500 
Faculty Size (1996) 850 1.400 
Endowment Assets (1996) >3 Billion <100 Million 
# Research Doctorate Programs (1993) 43 29 

Tech Transfer Capacity 
Formal TTO? Yes Yes 
Patent Management Rrm? No Yes 
Foundation/Corporation? No No 
Licensing PTEs (1998) 18 2.5 
Support PTEs (1998) 5.5 4.5 
Program Founded 1970 1988 

Research Capacity 
Active S&E Researchers 6,540 5,040 
# S&E Papers (1997) 3.795 2.426 
Total R&D Expenditures (1998) 410,309 302,328 

Scientific Reputation 
NRC Quality Ranking (1993) 4.55 3.31 
% Faculty w/ NSF or NIH grants (1993) 57 48 
Publication Impact/Wodd (1997) 2.27 1.39 

Tech Transfer Measures 
# Disclosures (1998) 247 90 
# New Applications (1998) 130 16 
Issued Patents (1998) 86 17 
Issued Patents (1976-98) 889 72 
New Licenses/Options Executed (1998) 118 32 
Licenses veilding Income (1998) 299 45 
Gross Licensing Income (1998) 61,245 477 
# Start-ups formed (1998) 9 3 
# Licertses with Eguity (1998) 6 0 

Notes: 
All dollar amounts in Thouseinds 
Issued patents represents patents assigned to the university or its representative 
Sources: 
WebCASPAR (Computer-Aided Sa'ence Policy Ansdysis and Research) database. 
Association of University Technology Managers Licensing Survey FY 1998 
Institute For Scientific Information University Indicators Database 



Table 4.2. Policy comparison; EPU v. BSU 

Policy EPU BSU 
TTO Mission The mission of RPU's Technology Licensing Office Is to 

promote the transfer of RPU technology for society's use and 
benefit while generating unrestricted income to support 
research and education 

The mission of the Office of Technology Transfer Is to assist the faculty 
In matters related to intellectual property, Including Interactions with 
commercial partners, and to bring the Inventions and discoveries 
developed within the university to mart<et for the public good. 



oo Table 4.2. Policy comparison: EPU v, BSU - continued 
IP Ownership Title to all potentially patentable Inventions conceived or first 

reduced to practice In whole or In part by members of the 
faculty or staff (including student employees) of the 
University In the course of their University responsibilities or 
with more than incidental use of University resources, 
belongs to the University.... The Inventor, or Inventors 
acting collectively when there are more than one. Is free to 
place Inventions In the public domain If that would be In the 
best interest of technology transfer and If doing so Is not In 
violation of the tenns of any agreements that supported or 
govemed the work. The University will not assert Intellectual 
property rights when Inventors have placed their inventions 
In the public domain. 

If intellectual property Is developed by an employee within his or her 
area of expertise or responsibility, then the intellectual property Is owned 
by the University. The determination of ownership of Intellectual 
property Is not dependent upon the person's physical location. For 
example, If a chemist Is working on a new chemical structure and a 
related Idea comes to him while showering at home, the Intellectual 
property Is owned by the University. But a chemist working In a home 
workshop, creating a new wooden toy, Is the owner of that Intellectual 
property, although such Intellectual property should be disclosed to the 
University Designated Individual. In general, decisions conceming 
Intellectual property ownership are based on common sense. That Is, if it 
is reasonable and logical to assume the employee's discovery was 
made without any Influence of the University or Its resources, then 
ownership Is the employee's. 



Table 4.2. Policy comparison: EPU v. BSU - continued 
Royalty Split Pursuant to RPU's present policy on royalty sharing, net 

cash royalties (15% of gross removed for TLO budget and 
costs] are divided 1/3 to the Inventor, 1/3 to the Inventor's 
department, and 1/3 to the Inventor's school. The Invention 
Disclosure Form requests that the Inventor indicate the 
department that supported development of the Invention. 
Unless TLO Is notified othenvlse, the indicated department 
and its school will receive the department and school's share 
of royalties. 

All income repays any University Expenses Incurred In creating the 
income. The royalty schedule listed below Is net of 'first Income' (1) Net 
income up to $10K — 100% to inventor (2) Net Income $11K-$50K --
50% Inventor, 30% Inventor Discretionary account, 20 % University 
Intellectual Property account. (3) Net Income $51K-$500K — 40% 
Inventor, 25% Inventor Discretionary account, 20% University IP 
account, 5% Inventor's Department, 5% Vice President's fund for the 
Promotion of Research. (4) Net Income $501K-$1M ~ 35% Inventor, 
20% Inventor Discretionary account, 30% University IP account, 10% 
Inventor's Department, 5% VP's Fund (5) Net Income > $1M -- 26% 
Inventor, 20% Inventor Discretionary, 40% University IP account, 10% 
Inventor Department, 5% VP's fund. 

state's royalty snaring policy Is paraphrased trom a phone conversation. All other text IS directly quoted trom arcnivai sources. 
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Table 4 J. Physical and Life Scientist's Perceptions of Patent Outcomes 

OUTCOME PHYSICAL LIFE 
Protection limits restraints on 

communication 
protects academic freedom from 
conunercially held patents 

Enables commercialization enables commercialization/ required for 
Drug development 

limits actions of foreign 
competitors 

keeps findings from being 'robbed' 

keeps faculty from being 'skinned' by 
firms 
Keeps faculty from missing 'the golden 
egg' of a very valuable property 

Leverage Enables requests for fiinds from 
Deans, department chairs 

Helps convince firms to pay for 
development research 'beyond the NIH 
track' 

Leads to consulting, sponsored 
research, and student jobs from 
industry 

Enables faculty to locate venture capital 
funding 

Aids in obtaining federal grants 
by leveraging 'cutting edge' 
equipment from firms 

Money Getting rich Getting Rich 

Intangibles Curiosity Serving the public good 
Validation of research Fighting disease 
Increased prestige Increased prestige 
Helps forward "basic science' 
thinking 

Helps forward 'basic science' thinking 

Education Helps students get jobs 
Reading/writing patents and 
negotiating relationships is 
essential training 
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DOING DEALS: OBTAINING VALUE FROM PATENTS 

The preceding chapter examined how different evaluative foci at BSU and EPU 

interacted with faculty decisions to disclose new innovations. On both campuses, 

inventors' propensities to patent were driven by similar concerns, but differential 

institutional capacities, experience, and foci led faculty to weight the costs and benefits of 

disclosure in distinctive ways. 

At EPU, unproblematic relationships between the 'outward looking' TLO and 

inventors enabled an evaluation process focused on developing and maintaining 

relationships. The TLO's relational focus maximizes first and second order patent 

leverage benefits, positively linking commercial and academic science in an environment 

devoted to harvesting the myriad benefits of IP protection. 

In contrast, more problematic relationships between the 'inward looking' TTO and 

faculty inventors focus BSU's attention on protecting and cultivating potential 

blockbuster technologies and on establishing ownership rights to employees' inventions. 

The small, poorly funded TTO needs to develop a royalty stream in order to expand its 

budget and justify its continued existence to increasingly skeptical constituencies internal 

and external to the university. This need led the office to limit pursuit of physical 

sciences technologies, focusing instead on life science 'blockbusters' at the cost of 

leverage benefits arising from relationship building with physical sciences firms. 

At nearly all campuses, a small number of patents generate the bulk of the 

revenue stream (Association of University Technology Managers, 1998). For instance at 

Florida State, which falls in the bottom quartile of R1 institutions in terms of patent 
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volume, a blockbuster patent on the use of Taxol as a cancer therapeutic accounts for the 

lion's share of the revenues which place FSU among the top five royalty earning 

universities. Hence, BSU's focus on a big hit success is not unreasonable. Indeed, BSU's 

ex Vice President for Research opines that 

With a couple of exceptions, Columbia being one and MIT being another 
among the privates, among the publics, most people that make a lot money 
make it predominantly on one patent. They get lucky. OK, we have not 
gotten lucky yet . . . Now, in principle we could come up with some 
blockbuster thing in electronics or optics, but we have not. The 
pharmaceuticals are where the greatest opportunities and markets are and 
we have a lot of strength in that area. 

This administrator's comments emphasize the importance of big hit patents for 

developing royalty streams while explaining BSU's focus on developing a blockbuster in 

the life sciences. 

By virme of differences between life and physical sciences approaches to 

patenting, searching for a blockbuster means emphasizing life sciences innovations at the 

expense of physical sciences properties and their long-term relationship generating 

benefits. This focus on landing a blockbuster and negotiating the most lucrative licensing 

deal minimizes the leverage benefits of patenting, alienates physical scientists who feel 

that their disclosures receive short shrift, and slows the daily operations of the patent 

process. Our point is that a sole focus on a big success hinders efforts at cultivating high 

quality researchers who have been hesitant to disclose and patent. 

As a consequence of this focus, routine and timely processing of patent 

applications is delayed, deadlines are missed, and negotiations drag on. In short a cycle is 

created where chasing a "bit-hit," under considerable legislative and administrative 



189 

pressure, creates less productive relationships between faculty and LPs. In turn, the 

failure to pursue smaller scale "bread and butter" disclosures limits future chances for 

conunercial success by encouraging faculty to bypass the TTO or avoid conunercial 

activities altogether. On this campus, minimal second order benefits, little history of 

success, and a slow sometimes fhistrating patent process negate the benefits of cross-

realm linkages. 

The institutional context created in facuIty-LP interactions explains some cross-

campus differences in disclosiu^ rates and provides analytic purchase on institutions' 

varied abilities to take advantage of the changing relationship between public and private 

science. I argue that institutional contexts, framed by differential organizational 

capacities and histories, also explziin variations in universities' abilities to gain value from 

their IP portfolios. This chapter presents that argument, highlights some mechanisms by 

which value can be obtained frxim patents, and focuses specifically on cross-campus 

differences in the process of marketing technologies to potential licensees, what licensing 

professionals call "shopping." 
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Patents are not always valuable. 

It is, at best, difficult to separate disclosure evaluations from early stage 

marketing, especially in the resource poor context of BSU's TTO. Nevertheless, 

successful pursuit of patent protection at the institutional level does not guarantee the 

ability to gain value. Faculty accounts of patent benefits suggest that direct and indirect 

gains from patenting are important factors in decisions to disclose independent of the 

potential for royalty income. Blockbuster driven royalty streams on a few R1 campuses 

suggest that 'selling' rights to university patents through exclusive and non-exclusive 

licenses can provide a non-trivial source of unrestricted income to universities and their 

faculty. 

Table 5.1 presents the top ten royalty eaming universities in 1998 along with their 

rankings in terms of patent volume. 

[Tables.! here] 

Note first that even the largest single campus royalty stream (at Columbia) represents a 

very small portion of the resources available for R«Sa) on a university campus. While the 

numbers are non-trivial, administrators and licensing professionals at BSU and EPU 

report that indirect value gained firom patents far outweighs royalty income. Consider the 

'patent rank' of each institution in Table 5.1. A quick glance down the third colunm of 

suggests that high volume patent activity is not sufficient for royalty generation. While 

there is a large degree of overlap between patent volume and royalty revenue, extensive 

licensing income of Florida State University, Yale University, and Carnegie Mellon belie 
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a direct and unproblematic transition from IP creation to gaining value from a patent 

portfolio. 

A similar pattern is apparent when we consider another measure of licensing 

success. In many cases the bulk of royalty income is derived from a small number of 

inventions as in Stanford University and the University of California's patent on 

recombinant DNA technology (the Cohen-Boyer patent) and as in Florida BSU's highly 

profitably patent on the anti-cancer drug Taxol. Thus, relying on patent income as a 

measure of licensing success may miss institutions that successfiilly transform patent 

protection into unrestricted income without having a single "blockbuster' technology. 

Table 5.2 attempts to capture such institutions, presenting the top ten universities 

in terms of licenses that derive income. This measure of success captures the extent to 

which universities have been able to locate potential licensees and negotiate profitable 

deals involving their institutional property. While a focus on license volume over-

samples non-exclusive agreements. The measure 'licenses with income' captures the 

number of licenses to university technologies that actually return a profit. Because 

licensing deals are rarely completely exclusive' the number of licenses a university 

negotiates is often larger than the number of patents it holds. 

[Table 5.2 here] 

' I will discuss varieties of licensing deals in a later section, for now ail that needs to be said is that limited 
exclusivities (usually geographic or field of use) and non-exclusive licensing deals are conimon at R1 
institutions. 
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Note first that only the top four institutions on Table 5.2 also appear among the top ten in 

terms of income. Clearly, as was the case with the 'stable elite' in patent volume," a few 

universities maintain high rates of success across multiple private science measures. The 

less than perfect overlap between the most successful royalty earners and the most 

successful license generators implies that while a blockbuster can make a university a top 

money earner, successful licensing does not always result in large royalty streams. 

Consider the second colunm of Table 5.2, which presents these institutions' 

rankings in terms of licensing income. While six of the institutions on Table 5.2 appear 

among the top fifteen royalty earners four do not. It is possible then, to be a licensing 

success without developing a large royalty stream.' The third colunm of Table 5.2 ranks 

these universities in terms of patent volume. While the overlap between these rankings 

and licensing volume if more substantial (eight institutions in the top ten for license 

volume also appear among the top fifteen patentors), there are two notable exceptions. It 

appears, then, that gaining patent protection is more important to licensing volume than 

licensing volume is to royalty generation. 

Because it is difficult to explain the invention of blockbuster technologies, I 

forward explanations for successful transfer of patents into income earning licenses. 

Many of the same factors that explain success in generating patents also play a role in the 

move from protection to value via licenses. I argue that capacity and experience 

^ See Table 1.2, but note that only three of the stable elite institutions (Stanford, MTF, and two University 
of California campuses) are among the top ten in terms of licensing volume. 
^ While my licensing data do not support such an analysis, it might be interesting to see if licensing success 
absent significant royalty income represents a means to capitalize on the second order benefits of patenting 
that I describe in the previous chapter. If this is the case, then it suggests (hat institutions that license 
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differences in licensing offices, differential abilities to defend intellectual property, and 

campus environments that enable (a) a wide range of faculty involvement in the licensing 

process, and (b) multiple market channels for patent commercialization, explain variation 

in licensing success across EPU and BSU. 

extensively but do not puii down large royalty streams will favor non-exclusive licenses and place more 
emphasis on physical science technologies. 
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'Shopping' BSU and EPU Technologies 

Recall Table 4.1, which compared the institutional characteristics, capacities, and 

private science successes of EPU and BSU. The last chapter presented explanations for 

the disparity in disclosures, arguing that distinctive institutional environments and LP-

inventor relationships contributed to EPU's greater ability to capitalize on growing 

linkages between public and private science. Table 4.1 also suggests that the two 

universities differ in their abilities to transform disclosures into new patent applications 

and in their success at licensing existing patents. In 1998, EPU parlayed nearly 53% of 

their disclosures into new patent applications. In the same year, BSU's new patent 

applications represented less than 20% of their disclosures. 

Much of this disparity has to do with the flexibility bom of success. At EPU a 

strong royalty stream and high degree of institutional support allows licensing 

professionals to pursue patents even when a licensee is not immediately available to defer 

the costs of prosecution. In contrast, BSU's more resource poor TTO can only pursue 

patents on innovations that akeady have licensees. This difference suggests that the 

process of marketing new technologies is more immediately important at BSU than at 

EPU. It also suggests that BSU LPs do not have the resources and capacities that would 

enable them to make the best deal for any given technology. Thus, resource differences 

in the TLO and TTO lead to differenticd abilities to pursue intellectual property and to 

gain value from it. 

Despite these variations, distinctive approaches to marketing technologies and 

different abilities to accommodate a wide variety of corrunercialization processes 
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distinguish technology transfer efforts on the two campuses. I contend that these process 

variations account for differential abilities to transform patents into licenses, start-up 

companies, and income streams. I begin by comparing EPU and BSU' s marketing 

processes, emphasizing constraints placed on each university by local governments (in 

the case of BSU) and by the need to maintain long standing relationships with industrial 

partners (in the case of EPU). In the final section, I consider a number of 'market 

channels' for university technology transfer, stressing the diversity of routes to 

commercialization and the institutions' divergent abilities to accommodate them. 

On both campuses, evaluating a disclosure is tied to early stage marketing. The 

initial process of "shopping" a technology is similar but, as was the case with disclosure 

evaluation, the campuses frame their efforts differently. 

Francis Halloran, the acting director of BSU's TTO, describes the various steps 

that go into marketing a technology to potential licensees. 

Our typical mechanism is a one page, non-confidential description of the 
invention. We don't describe how the invention works, but we do describe 
what it can do. So, if one of our researchers is working on genetic 
mechanisms and comes up with a cure for cancer, we do not tell the 
company why the cure works. We only tell them what it can do. This 
one page description, which is called an executive summary, is then sent 
out to companies working in that general area. In other words, if we come 
up with something in the medical school that is useful in chemotherapy, 
then we know that there are a small number of drug companies patenting 
in that area. We send an executive summary to those companies and invite 
them to contact us. Typically, if it is a reasonable invention, we will be 
contacted by the company. That is step one. 

Step two, typically, is to put in place a confidentiality agreement 
under which we can fully disclose what we have. The agreement restricts 
them. They cannot tell anybody else about the invention, nor can they 
practice it commercially. If, at that point, they are still interested, then we 
go forward. The next step is to take out an option, what we call a license. 
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We also go to trade shows. My area is biotechnology. There is a 
trade show of the western universities, the nineteen western universities, 
that is held in different venues each year. You go with lists of all your 
available technologies. That happens annually. We'll have a little booth 
with a list of all our available technologies. We also have a web page that 
lists all the available technologies. That's very new. 

There are also a couple of companies out there who offer services 
to client companies. The clients subscribe and these services highlight 
available technologies. We use those because the charge for it is to the 
company getting the technology not to us. Rnally, there are personal 
contacts. I know the tech transfer officers in a number of companies and 
they know me. So they will call me or I will call them if we have a 
technology that fits. 

Halloran describes a number of marketing mechanisms. The approaches he describes 

focus primarily on arms length searches for licensees. Mailings, trade shows, and web-

based services dominate his description of the process. He only mentions the role 

personal ties play in locating licensees at the end of his description, and notably, the ties 

mentioned are those between the LPs and their corporate counterparts. 

Inventors and the industrial contacts they may have are notably absent from his 

description of the process."* Also absent is the role played by patent management firms in 

marketing technologies for the instimtion. Interviews with faculty suggest that a local 

patent management firm, PMF, plays an important role in evaluating and marketing 

technologies for BSU, but Halloran describes PMF as a kind of 'last resort' for 

technology marketing. 

Companies like PMF do the same thing we do. They sign up universities 
that are too small to have their own technology transfer offices and those 
universities use them to do what we do here, to go out and license their 
technologies for them. We could use that kind of firm. We have, in the 
past. When this university was too small to have its own licensing people 
we sent all our inventions to PMF. Right now they are still handling some 

* This may be because of problematic relationships between inventors and the TTO, recall Rhonda Martin's 
discussion of the negative sides of the 'inventor factor* in licensing which I discussed in chapter four. 
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of our inventions and University Intellectual Property (UIP) is handling 
some of our inventions. Those services are available to us, but I view 
them as a back-up. If we have a technology that I don't know how to 
license or that is outside my field, I use those firms. Rather than saying 
'Gee, Fm going to walk away and get nothing' we may present it to one of 
these companies and let them do the work for us. So yes, they are a 
means to identify licensees but it is really the last resort. It really amounts 
to shopping the technology out to somebody else to do the work for you. 

There are many ways to locate licensees. Arm's length mechanisms are used at both EPU 

and BSU, but, EPU's history of success, their outward looking focus on relationship 

building and maintenance, and their location in a thriving high technology region make 

arm's length marketing mechanisms less effective than inventor contacts and existing 

relationships. In addition, surplus resources in the TLO enable a different approach to 

shopping technologies. 

Carol Kruse, the TLO's director, notes that the office's history of successful 

revenue generation loosens constraints on decisions to patent. 

In the early years we would not file unless we had a licensee to pay the 
costs. That is important to know about us. I think we proved ourselves 
before we spent a lot of money. Lately, because we have been able to 
generate a lot of income, we have been much looser about filing. If the 
associate feels that there is potential in a technology and there is reason to 
file, then we file. 

The ability to patent without having a license in hand also afTects EPU's marketing 

strategy. Where the more resource poor TTO must necessarily focus on locating any 

licensee who will pay the costs of patent prosecution, the TLO has the luxury of 

marketing broadly in search of the best deal for a given technology. 

In the early days, I would say we were very much focused on targeted 
marketing. We would use the rifle approach, which was to target in on one 
or two companies and market until you located a licensee. That was it. In 
recent years, we've had much more of a mandate from the university to 
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make our technologies broadly known and then to find the best licensee. 
Carol Kruse, EPU licensing professionaL 

Accumulative advantage to prior success is apparent in general approaches to licensing 

technologies. The positive benefits of success that Kruse describes represent another 

variety of accumulative advantage within private science. Early cottmiercial success 

breeds later accomplishment at EPU as increased revenue lessens resource based 

constraints on action. Established relationships with firms open broad markets for EPU 

technologies, and the TLO increasingly focuses on finding the "best" licensee for an 

invention, rather than settling for any licensee that will pay patenting costs. 

EPU also benefits from the cross-realm effects of their elite academic reputation 

and from an expressly relational marketing focus that maximizes the indirect benefits of 

deal making. In contrast, BSU's resource constraints, lesser academic reputation, 

location in a technology poor region, and more proprietary approach to patenting limit the 

university's ability to market broadly and focus on the best deal. Differences in licensing 

foci, created by history, capacity, and location, mean that EPU will be able to capitalize 

on a higher volume of patents and disclosures by transforming them into licenses and, 

because they have the luxury of searching for the best licensee, will be able to capitalize 

on those licenses to a greater extent than would be possible at BSU. The 'dual benefits' 

of EPU's success enable larger royalty streams and greater second order benefits to 

accrue to the institution and its inventors. 

In contrast, licensing professionals and inventors at BSU are 'dually constrained' 

in attempts to commercialize inventions. On this public campus, legislative pressure to 

pursue blockbuster patents, limited resources, and state concern with maintaining 
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"public" ownership of faculty inventions set conflicting conditions for 

commercialization. On the one hand, BSU is forced to chase royalty income, a move that 

limits the TTO's ability to facilitate patenting and licensing across research £U«as. The 

limitations imposed by a focus on royalty development are matched by inflexible 

institutional policies and state laws which ensure that BSU inventions face both greater 

control and less effective advocacy in the market. 

Reputations. Relationships, and the Inventor Factor. Where the TLO benefits from prior 

success, the TTO must prove itself to administrators, legislators, and a sometimes 

skeptical faculty. In the drive to justify its existence, the TTO cannot trade the immediate 

benefits of licensing, payment for patent prosecution and royalty income, for the longer 

term and indirect benefits of relationships. The tradeoff between relationships and 

royalty income is explicidy understood in the TLO and across the EPU campus. James 

Plowman, the Dean of EPU's Engineering School, and a successful entrepreneur in his 

own right, describes this type of tradeoff. 

EPU has a lot of relationships with companies. We try to look at these 
things from a broad perspective. We certainly do not want to extract the 
last nickel we can get from a company in a royalty arrangement at the cost 
of a good relationship with the firm downstream. So we try to take all 
those issues into account when we think about one aspect of our 
relationships versus others. . . The relationships involve sponsoring of 
research, hiring our students, providing physical facilities for students to 
do research in, mentoring graduate students, applying to affiliates 
programs, providing gift funds and things like that So it is a very broad 
set of relationships and licensing is a piece of that but most of what we do 
we try to do within the broader context of our overall relationships with 
these companies. 

Long standing and multiplex relationships of the sort described by Plowman enable EPU 

to capture the wide range of indirect benefits associated with patenting and research 
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commercialization while expanding the already important role faculty can play in 

identifying licensees. Sandy Sterran, one of EPU's most experienced LPs, reiterates the 

importance of relationships for selling licenses, and emphasizes the essential role 

inventors play in shopping technologies. 

You have to recognize that you have history, which is your patent on 
things that have happened in the past. That is the focus of your license, but 
the real value that comes from a relationship comes very much from things 
that will happen in the future. That is what I try to sell companies. So, if 
my inventor is willing to help sell that, if he is enthusiastic about the 
research, and if there is going to be future work going on, then that helps. 
In fact, that is one of the Hrst things I ask them. 

I would estimate that 80 to 90 percent of the licenses that I have 
done have come through some sort of inventor contact or referral. That 
can either happen at the start of the process, where they say these three 
companies have shown a lot of interest in my work and here are the names 
of people in these companies I have had contact with. 

Remember that you are trying to find someone in the company 
who wants what we have. Those referrals lead to a person who knows 
about the work and knows about the professor, so that gives me a good 
referral point. Those contacts tend to be the most productive. Inventor 
contacts can also come after the fact. I mentioned the new faculty member 
Tve been working with. He is working in a very interesting area. Right 
now we have two or three potential field of use licenses in that area. In 
every case, the licensee has gone to him first and said Fve read about your 
work and Fm really interested in it. He just passes them right on to me. 

Existing relationships between faculty and industry can be tapped to create value from 

patents as can long standing relationships between firms and the institution itself. On 

both campuses, faculty play an instrumental role in the licensing process, but the benefits 

of faculty involvement are more clear at EPU. At BSU, LPs acknowledge the importance 

of faculty involvement but are quick to note the pitfalls that arise from corporate attempts 

to capitalize on problematic LP-faculty relationships by negotiating directly with 

inventors. 
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Faculty have to be instrumental. Unfortunately, there's a consequence to 
that. I've always included faculty members in the deal to do the actual 
technology transfer. I do not usually like to have them involved in 
negotiations, but they get dragged in by the companies. That is a real 
problem. 

I am sure you've heard this before, but companies want to license 
faculty technologies and they have to negotiate with me. Sometimes I have 
to say no. Then they bring in the faculty member and say here are some 
research funds, we'll hire your student, and we're going to put doctor so-
and-so in your lab to do some research with you. Again, that stuff is the 
priority of the faculty member. That is exactly what they want to hear 
from companies. So that is a potential conflict when we bring in faculty to 
help with commercialization. Ultimately though it is a good sign for 
companies to want the faculty member to be involved because that means 
they need the necessary know-how to develop the technology. Fd be a 
little wary of a company that did not want the faculty member involved. — 
Nate Constant, LP, BSU. 

Accounts of the licensing process offered by every LP interviewed highlighted the 

important role that inventor involvement plays in successful marketing. But interviews 

with inventors suggest that such involvement runs the gamut from faculty who want to 

have little or nothing to do with the process to those who locate licensees and participate 

in negotiations, or enter into negotiations with LPs on their own behalf to license their 

technologies and form start-up companies. 

Differing levels of faculty involvement capture a variety of channels for 

transferring university technologies off campus. But, as Constant's remarks suggest, the 

two campuses are differentially equipped to accommodate the full range of faculty 

engagement with licensing. At both BSU and EPU, entrepreneurial faculty can raise 

thomy issues for licensing professionals, making an already complex process more 

difficult by creating conflicts between the needs and desires of individual inventors and 

the mandate of university technology transfer offices. 
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Constant's comments raise the possibility of conflict between universities and 

their faculty and students. The possibility is a real one. University decisions about 

licensing and royalty sharing led medical researchers at the University of California to 

sue their institution. In 1997, the university was ordered to pay the researchers $2.3 

million in damages (Selingo 1997). Even more difficult are conflicts between 

universities and their students. Recently, Vanu Bose, a PhJD. student at MIT, publicly 

resisted that institution's attempt to take a share of revenues generated by an invention 

Bose made at the university (Marcus 2000). In an earlier, and more extreme, case, Peter 

Taborsky, a graduate student at the University of South Florida, was charged with grand 

theft and jailed after removing research notebooks from a university laboratory and 

independently filing a patent on work he did at the university (Tampa Tribune, 1997). 

Clearly, changing the environment for university science by importing 

commercial standards and activities has the potential to alter more than just external 

arrangements. Students and faculty also stand to have their daily lives, responsibilities, 

and work practices changed as their institutions adapt to a world where public and private 

science are linked. 

Negotiating Licenses, Variations in the Character of Deals. The details of licensing deals 

vary in their degree of exclusivity, their length, and their payment structure. Variations 

in the types of licenses executed by BSU and EPU are at least as important as different 

marketing approaches for explaining the wide disparity in licensing success on the two 
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campuses. A central decision affecting the trajectory of licensing activities for a given 

technology involves the choice of exclusive or non-exclusive licenses'. 

Exclusive licenses are more commonly executed with smaller firms and are more 

characteristic of the life sciences, where the strategic and proprietary benefits of patents 

often require a monopoly guarantee to induce industrial partners to undertake drug 

development, clinical trials, and federal approval procedures. Exclusive licenses are 

valuable for the university because they often carry large initial payments (in equity or 

cash)® and royalty provisions guaranteeing the university a percentage of profits on a 

product developed with university technologies. In the case of a blockbuster 

pharmaceutical that can capture a market, even a small royalty percentage of 1-2% 

represents a significant and long-term royalty stream. Columbia University, for instance, 

has seen a nearly 700% increase in royalty income over the last ten years on the strength 

of five new pharmaceutical products (Columbia University, 2000). 

Non-exclusive licenses, on the other hand, enable a wide range of partners to pay 

a "tax" for the ability to use a technology. This type of license is most corrunon with 

larger physical sciences and engineering firms where relatively cheap access to IP 

ensures freedom of action for competing firms whose technologies depend on similar 

patent pools. As a BSU licensing professional notes 

^ A wide range of exiusivities are possible &om complete exclusivity for the entire life of the patent (often 
characteristic of licenses for pharmaceutical development) to temporally limited exclusivities dependent 
upon a firm's ability to meet development milestones, to limited Gelds of use. The details of variation in 
types of exclusive licenses will be deal with in this chapter only in passing. For now, I simply contrast 
exclusive licenses that convey sole rights to develop and use a technology to the licensee with non
exclusive licenses that enable a group of companies to pay for the right to use a technology. 
' A major difference between EPU and BSlTs licensing procedures hinges on the schools' differential 
abilities to take equity in small firm and start-up licensees in lieu of cash payments. I will return to a more 
detailed discussion of equity's role in facilitating the licensing process. 



New materials always come along, but in general they are not blockbusters 
or breakthroughs. Whereas in the life sciences if you develop a new 
pharmaceutical it is going to be alone in the marketplace. You can build a 
company around that. 

Under this kind of licensing deal, the value for corporations comes in freedom from 

potential lawsuits. A story told by a junior physical scientist at EPU highlight this benefit 

of non-exclusive licenses for firms. 

They [the company] are terrified of tffe one patent in a hundred they do not 
license. That can really nail a company. There is a horrific history with 
this kind of patents. There is a guy back east who made millions doing 
this. He has a company that was just a joke. It was the joke of the 
industry. They had this cheesy patent which said if you put a human inside 
a magnet you can get cancer signals. It was worthless, utterly worthless. 
There wasn't even any imaging capability involved. It was an idiotic 
patent. But it let them have a lawsuit against everybody. They got GE and 
Toshiba to come into their home district for a suit and they argued that 
these major corporations were destroying local industry. The jury gave 
them $108 million for a worthless patent 

The story makes clear some of the benefits for companies of broad, non-exclusive 

licensing. While technologies licensed in this way might never be developed by a large 

corporation, paying a small fee enables them to pursue related technologies without fear 

of an infringement suit In this context, the value of a non-exclusive license for the 

university is twofold. First, non-exclusive licenses open relationships with numerous 

pcutners, while exclusive licenses limit relationship building. Relationship building 

allows universities to capitalize on patent leverage benefits, sometimes at the expense of 

royalty income. Because non-exclusive fees are usually small, the only way an 

institution can develop a royalty stream through them is by licensing to many 

corporations. Carol Kruse highlights this characteristic of non-exclusive licenses, 

calling them a tax. 
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In a very cynical view, a non-exclusive license provides access, but it is 
also a tax. So basically what you are saying is it is OK to cross my bridge, 
but you have to pay me a toll. 

One of EPU's most successful royalty generating innovations was licensed non-

exclusively to several hundred firms. Generally, however, non-exclusive licenses 

generate smaller royalty streams than exclusives. 

Flexibility in licensing arrangements characterizes EPU relationships with 

industrial partners. EPU commonly executes both types of licenses, often using non-

exclusives to enter longer term and more complex relationships with firms. In contrast, 

BSU, where the office is under pressure to earn royalties, focuses on exclusive licenses 

with significant diligence milestones designed to encourage licensees to develop products 

for sale. This strategy is pursued across the life and physical sciences despite the often 

poor fit between exclusive licensing arrangements and the proclivities and markets that 

characterize physical sciences companies. 

If a company came to me and wanted a non-exclusive license, I would be 
very, very wary. I would assume that they would tend to use the 
technology for defensive purposes, and that they would never develop it. I 
think it would just sit on the shelf. If a competitor used it they would pull 
it off and that just keeps them firee, that's the purpose of a non-exclusive 
license. 

I think the only value of a patent comes when you provide an 
exclusive arrangement. All the licenses that we have, according to our 
policies, are exclusives, which require diligence and milestones. You 
must develop to this stage by X years and you must have a product to 
market by Y years. You must have so many sales by the third year et 
cetera. If they do not do these things, then there is a fee or payment, or 
we take the license back. In other words, there is some consequence, 
which pushes people who use the technology to develop and 
conunercialize it. This kind of license is supportive of that. 

You asked me about exclusive versus non-exclusive, but I am 
pretty much set up to get people to sign exclusives. Except for software, 
that's an exception, a non-exclusive right to use software would be fine. So 
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there are exceptions, but as far as materials or processes go, I look for 
exclusive use within a field. Nate Constant. BSU licensing professional. 

BSU's desire to execute exclusive licenses is bom of the belief that the best way to get a 

product developed, enabling a royalty stream, is through exclusivity. The downside of 

such a focus is twofold, (I) many technologies (especially in the physical sciences) are 

not suitable for exclusive licensing, and (2) exclusive licensing limits the number of 

relationships a university can develop out of its IP portfolio. 

As was the case with patenting, EPU's licensing success is enabled by the 

flexibility bom of prior achievemenL At BSU, constraints upon the TTO and the 

university artificially limit licensing choices and the types of benefits that can accrue to 

patent ownership. Jeffrey Howard, a university level administrator at EPU, recognizes 

the potential effects of such differences in licensing focus and suggests that they 

represent larger distinctions caused by the varied constraints exerted on public and 

private institutions. 

Technology transfer is what matters, and technology transfer will happen. 
It will happen partly because we do not build institutional barriers to it. 
One of the challenges that faces many public institutions is that they want 
to have their cake and they want to eat it too. They want the public 
institution to be the incubator and the generator, the foundation for a local 
high technology economy. But at the same time they want to retain all the 
financial benefits and have them accrue to the university. Well, I suspect 
that at some point you come to a fork in the road and you have to make a 
choice between the most important thing, whether that is getting the 
licensing revenue or transferring the technology. We have chosen, time 
and again, that the most important thing is transferring the technology 
rather than necessarily getting something in a formulaic way that says this 
is our return on the technology. 
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Recall Howard's comments in preceding chapter which suggested that the second order 

benefits of transferring technologies, often at the cost of royalty income, greatly 

outweighed any direct benefits of patenting. Furthermore, these indirect benefits were a 

primary source of cross-realm accumulative advantage, enabling both continued 

conMnercial growth and academic research above and beyond what would have been 

possible without the relationships developed through technology transfer. 

Against this backdrop, BSU's proprietary concern with retaining ownership, and 

its emphasis on the development of royalty streams through exclusive licensing and 

product development, appears characteristic of younger offices in public schools that 

have not yet 'proven' themselves. Nevertheless, the unique constraints imposed on such 

'entrant' universities (Mowery et. al. 2000) contribute to the development of an 

institutional environment that limits cross-realm accumulative advantage by minimizing 

relationship development and second order patent benefits in favor of more easily 

measurable, "formulaic," signals of technology transfer success. 

The two campuses' institutional environments differentizilly constrain 

opportunities to gain value from patenting. As was the case with the institutions' varied 

abilities to capitalize on the distinctive benefits of life and physical sciences patenting, 

institutional constraints placed on technology transfer result in a limited range of 

'acceptable' deals at BSU, minimizing the benefits of EP. At EPU, a more flexible 

technology transfer environment increases the variety of deals that can be made, ensuring 

a greater return to patenting both within private science and across the public-private 

realms. 
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In the next section I describe a variety of channels for commercialization, 

highlighting the different roles faculty inventors can play in the technology transfer 

process. I argue, again, that distinctive institutional environments and capacities in the 

TLO and TTO enable one institution to capitalize more broadly on faculty contacts and 

entrepreneurial interests than the other. 
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Paths to Market: Variations in Research Corrvnercialization. 

Like decisions to patent, faculty accounts of decisions to commercialization 

technologies are influenced by perceptions of LPs and by their institutional context. 

Academic inventors' engagement with the conmiercialization process runs the gamut 

from deep involvement — for instance when a faculty member starts up a company to 

develop the technology — to more distant concern — as when an inventor provides 

licensing leads to LPs but then stays away from marketing and negotiation activity. 

The most extreme case of inventors keeping their distance from the 

commercialization process is represented by faculty who simply choose not to disclose 

patentable technologies. Among those who disclose, remaining aloof takes the form of 

almost complete disengagement from the marketing and evaluation process. The highest 

degree of involvement is represented by faculty members who start-up companies to 

develop and commercialize their technologies.^ For analytic purposed I distinguish 

between three levels of faculty involvement. (1) low involvement -- faculty disclose 

inventions and offer early licensing leads but have little or no involvement with the patent 

and licensing processes. (2) Moderate involvement — faculty disclose, are involved in 

drafting and prosecution, and are actively engaged in licensing to companies with whom 

they are not affiliated. (3) High involvement — faculty start companies to conunercialize 

technologies or negotiate licensing deals independent of the TTO and TLO. 

^ Even among faculty entrepreneurs who start-up companies there is wide variation in levels of 
involvement. Some faculty members engage in alt stages of the venture, from raising funds to hiring 
management teams and directing scientific research in the firm. Others prefer more hands oR^ approaches 
allowing venture capitalists and professional mangers to handle capitalization and day to day operations. 
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As Chapter Four suggested, faculty who are distantly involved in the 

patenting/marketing process are less likely to have disclosures positively evaluated- Thus, 

they will receive patents and have diminished opportunities to participate in 

conunercialization. This is particularly the case at BSU, where constraints on the TTO 

place much of the burden of patenting and marketing on the inventor. Even at EPU, 

however, the important inventor factor in suggests that faculty who are uninterested in the 

process will be less likely to have disclosures pursued by LPs. For this reason, I focus 

this section on variations in inventor involvement in the moderate to high range. 

"Peddling IP" or "Getting in on the eround floor" Across the life and physical sciences, 

informants distinguished between levels of faculty involvement, often drawing a bright 

line between those faculty who spin-off companies and those who simply 'peddle' IP from 

the security of the university. Alan Martin, a retired physical scientist and spectacularly 

successful EPU inventor with over 100 patents to his name, sums up such differences in 

focus. 

My interest has basically been peddling the intellectual property to 
somebody while staying here full time, not becoming a part of any new 
ventures. But I think that Fm an anomaly in that I think that most people, 
especially the younger people, really like the idea of getting in on the 
ground floor of a new company with stock. When they do that the 
multiplying factors are enormous. 

For academic inventors at EPU and BSU, the primary distinction between moderate and 

high levels of conunercial involvement has to do with maintaining a position in the 

university. It is common, on both campuses, for entrepreneurial faculty members to take 

leaves of absence or reduced appointments in order to devote more time to commercial 

pursuits. Nevertheless, many faculty entrepreneurs make it a point to emphasize their 
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'full time" roles as university employees. Consider the range of entrepreneurial 

involvement highlighted in the comments of three life scientists. 

Low Involvement — providing leads 
I've never been interested in licensing and commercializing my own 
patents or cinything like that. I have not really had anything to do with the 
process beyond filing the patents. They [the TLO] have done a couple of 
things with licensing my patents, and now 1 have become a little more 
explicit about what my own wishes are in terms of licensing, but I 
basically try to stay as far away from that as possible. — Senior life 
scientist, EPU 

Moderate involvement ~ not a principal, but involved in process 
We had two different technologies. One was licensed to a venture capital 

company that was unable to generate resources. The technology was then 
licensed to another VC in Australia. They have been trying to raise capital, 
for a couple of years but they have not talked to us. It is out of our hands. 
We don't have grant funds for this anymore, and one of our important 
inventors retired and moved away. The second technology is a little 
different. It was licensed to a biotech company. I have been a consultant 
for them for the past year trjdng to shepherd this through the FDA and so 
forth. We are still involved in that. We actually did a smdy or two for 
them here. — Senior life scientist, BSU 

Eligh involvement — scientist entrepreneur 
Several companies have come out of my lab. I started Biotech-B right 
after Biotech-A went out to the public. The parent company of Biotech-A 
came down and said do you want to acquire the remaining stock in the 
subsidiary? Actually, in retrospect, that was pretty generous. It was a 
hard experience, because all of the technology that I had, all the results in 
my lab, had already been transferred to Biotech-A in one way or another. 
So, how do you start a new company without new technology? I had 
never even raised money before. That was my first experience raising 
money. Getting that off the ground took two years of my life, but 
eventually it came into being. You go to businesses and to mutual funds 
and you try, over a period of weeks to convince them to invest money in 
your company. Senior Itfe scientist, EPU. 

Notice the differences across these accounts of conmiercial involvement. The first case 

represents the lowest level of involvement among faculty who pursue patents. In this case 
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disclosures are filed and patents are pursued, but after that, the faculty makes specific 

efforts to avoid commercial entanglements. It is notable that no inventors interviewed at 

BSU described successful commercial involvement at this level. 

The remaining two levels of involvement are more difficult to distinguish as they 

fade into one another when faculty members begin consulting for new licensee 

companies. The exemplary case of moderate involvement presented above highlights the 

relationships that can develop between university inventors and licensee companies in the 

process of commercializing technologies. In this case, two different technologies were 

commercialized. Inventors were involved in marketing both, but only one technology was 

licensed to a company who maintained relationships with the inventors. In that case, the 

licensing deal included consulting and contract research in faculty labs. 

Compare moderate involvement to the description of a more entrepreneurial 

faculty member who actually raised the capital necessary to start a new company based 

on technologies developed in his lab. There was no external licensee, instead, the faculty 

member devoted "two years of his life" to selling his start-up corporation to investors. In 

later sections of the interview he describes the process of writing a business plan and 

traveling to do "road shows" where a twenty minute presentation must convince investors 

to bankroll the new venture. This level of faculty entrepreneurialism represents the most 

intensive involvement of faculty with industry and, to avoid conflicts of interest, faculty 

who take such an active role in licensing often reduce their university appointments or 

take leaves of absence. 
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There are gray areas between moderate and high levels of commercial 

involvement. Those faculty who fit cleanly into neither the moderate nor the high 

involvement categories present the greatest challenges for the development of an 

institutional environment conducive to patenting on the campus. This is the case for two 

reasons. First, entrepreneurial faculty who remain on campus provide the most obvious 

examples of success or failure, highlighting the promises and pitfalls of commercial 

involvement for untutored inventors who want to pursue their own technologies. Second, 

campus bound entrepreneurial faculty consistently blur the boundaries between the 

academy and industry, raising challenges for universities and licensing professionals who 

must manage conflicts arising from the close marriage of public and private science in 

these research endeavors. 

Faculty who start companies to develop new technologies are, almost by 

definition, highly entrepreneurial. But, even among the most commercially inclined 

academics, there are multiple paths to commercialization.. Several factors differentiate 

among faculty entrepreneurs. For the purposes of this analysis I consider two, (1) the 

level of managerial responsibility an academic inventor takes in a new firm, and (2) the 

extent to which 'work for the company' is separated from 'academic work' in the 

inventor's laboratories or research groups. 8 In cases where the boundaries between public 

and private science work are well defined and where the inventor takes a high degree of 

managerial control, inventors most often fall into the 'high' involvement category I 

8 A third dimension, the degree of university involvement in new faculty ventures, distinguishes more 
between EPU and BSU than between faculty types. At BSU, where faculty often attempt to circumvent the 
ITO, university involvement is often avoided. At EPU, in contrast, the often positive and long-standing 
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describe above, taking leaves of absence or reduced appointments to enable commercial 

activity. 

Interestingly, physical sciences faculty on both campuses appear to be more likely 

to follow this path than life scientists. This may be the case because of their divergent 

approaches to patents. One EPU physical scientist explicitly noted that this was the case, 

highlighting the difficulty of successfully starting up a company in markets dominated by 

large firms where single patents are often not sufficient to establish a new market. 

Licenses are important to us because we are in a market that is dominated 
by very big multi-national companies. It is not like a university start-up 
company could be a big player. People are very conservative when they 
are buying a two million dollar piece of hardware. If you start up Steve's 
MRI shop, they are not going to buy from you, no matter how cool your 
technology is. —Sam Coleman, Junior physical scientist, EPU 

In the (relatively rare) cases where a physical sciences technology is sufficient to start-up 

a company — usually in newer technologicjd areas like broad band conmiunications, 

internet infrastructure, data storage, lasers, and software — physical scientists seem to 

prefer to maintain some separation between work for the university and work for 

industry. This trend is so pronounced in EPU's engineering school that the dean there 

bemoans the difficulty of covering required engineering courses while a significant 

portion of his faculty are on leave to start or manage firms. 

The pronounced differences in faculty entrepreneurs* propensity to stay on 

campus may also result from the different market implications of relational and 

proprietary views of patents. As a university level administrator at EPU, who himself 

took a leave of absence to start a company, notes, differences in life and physical sciences 

relationships between inventors and LPs and the institution's more aggressive equity policy result in more 
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markets result in a situation where timely and adept technology transfer is essential to 

commercializing physical sciences technologies. 

On the biomedical side of things patents are icing and they are often a 
company's primary asset. . . It is more likely that a fundamental patent 
will have real value and it may not be as easy to engineer around as in 
engineering or physical sciences fields. ... In the engineering space, 
patents are worth a lot less. Time to market is worth a lot more because 
things can often be engineered around. That requires that you be more 
adept at transferring the technology — Jeffrey Howard, University 
Administrator. EPU 

Under conditions where time to market is the primary constraint on successful 

commercialization, it makes sense that faculty inventors would leave the university to 

pursue start-up activities full time. One of the most consistent findings in science and 

technology studies (Collins 1974, 1975) and in the new economics of science (Dasgupta 

& David 1987, 1994) suggests that the best way to transfer tacit knowledge quickly and 

effectively is through the movement of expert personnel. Thus, where quick transfer is 

essential to commercial success, the movement of faculty out of the university and into 

start-ups represents a key mechanism for commercialization.' 

direct university involvement across levels of faculty entrepreneurialism. 
'Some physical scientists offer less charitable explanations for these differences, highlighting life scientists' 
lack of experience with managing commercial involvement and emphasizing their tendency to do 
'embarrassing' and even 'illegal' things while commercializing university technologies. 

I don't think I could protect the reputation of the faculty if I wanted to [laughs]. They are 
independent agents and they act independently. They can do stupid things as well as 
really smart things. One of the rules that we learned is that you can't legislate reality and 
you can't even legislate good manners or appropriate behavior. So, when new 
opportunities arise in new areas university feculty sometimes behave in ways that are not 
appropriate. They might involve themselves in an outside arrangement more than they 
should, or they might inunerse themselves in outside activities, in research and 
consulting, that get them out of line with their commitments to teaching and research at 
EPU The way our former provost used to say it was the engineers have been doing 
this for fifty years and they know how to walk the street without looicing like prostitutes. 
By that he meant that his newest, youngest colleagues [in the life sciences] were 
interacting with companies and doing stupid things that made them look pretty ugly as 
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There are, then, several potential explanations for entrepreneurial life scientists' 

seeming propensity to remain in the university while engaging in a wide range of 

commercial activities. The group of academic inventors who maintain higher levels of 

managerial involvement with start-up companies while making less effort to separate 

conunercial and academic science are, in my view, driving the growing linkages between 

public and private science illuminated by the aggregate models presented in Chapter 

Three. These, predominandy life sciences, academic entrepreneurs raise new challenges 

for LPs and university policies and, through their interactions with various university 

constituencies, contribute most to the creation and maintenance of an institutional 

environment conducive to the simultaneous pursuit of public and private science. 

Life Science Entrepreneurs on Campus. A junior EPU life scientist whose close 

involvement with a start-up has, by his own admission, drawn the ire of faculty in and out 

of his department, articulates the differences between entrepreneurs who maintain strong 

start-up ties while remaining on campus and inventors who 'simply' use the university as 

a platform for marketing technologies to existing licensees. 

Well, he [a senior life scientist in a related department] is a different issue. 
He is not really involved with a company. He does not have a company 
that he has set up. He is one of those people who — although his work has 
significant commercial potential and he puts a significant amount of his 
efforts into commercial ventures and has signiflcant interactions with them 
— is not driving a company's science. My work needed me to be involved 
with driving clients, because I was the only one who understood the 
technology from A to Z. So, getting the technology out there and getting 
them set up ... this really needed a lot of thinking and a lot of input and 

they were out on the street selling their wares. — Richard Bryam. senior physical 
scientist, ex University administrator, EPU. 
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some people have cheered me on and other people have not. — Gus Niven, 
junior life scientist, EPU 

Niven's distinction, between people who drive a firm's science and those who 

market university technologies, is an important one but it crosscuts the key distinction I 

make between moderate and high levels of commercial involvement. Both Niven and the 

scientist he describes remain full time employees of EPU, dedicating their efforts (to one 

extent or another) to both academic and commercial ventures. Nevertheless, Niven's 

continuing work with his biotechnology start-up represents a case where the boundaries 

between public and private science collapse into the space of an academic lab on campus. 

Niven describes the process of starting up a company, highlighting his 

management role while emphasizing the importance of maintaining an academic focus in 

his university research. 

The patents actually have not been big money generators. I started a 
company called Biotech-X out of a newer technology that I developed in 
the lab. Actually, that was a technology that EPU did not want to patent. I 
got them to write a letter saying that I own the technology outright and I 
went ahead and patented iL The patent is not issued yet , but I started a 
company out of that. I got about $20 million for that. There were also 
subsequent licenses to other EPU patents. The company went through all 
of those licensing negotiations and I actually kept out of it because of the 
potential conflict of interest due to my ownership of the thing. I mean that 
I kept out of it to the extent that I should have. That company has gone on 
to raise about $150 million in total and they are a 70 person plus company 
at this point. There is $1(X) million deal with Pharmaceutical-A, a $40 
million deal with Pharmaceutical-B, and a $40 million deal with 
Pharmaceutical -C. Through all of that there were technology transfer 
issues to be dealt with. So it was quite a bit of work to get that through the 
process here, and let me tell you, every step was very different. 

The circumstances around starting this company were so unique 
that I don't know if they could ever be replicated. I never set out to start a 
company, it just kind of happened. Two or three people approached me all 
at the same time when they recognized that I had all these technologies, all 
in one place, all under one hat, and it just kind of happened. It was just a 



218 

choice between two or three groups as to how I wanted to take it forward. 
I just looked at the management teams that were being put forward by 
these various entities and then managed to craft a group that was able to 
take it out of my hands and move forward with it. It all came down to my 
sense of personal trust... I think I have made the right choice. I am pretty 
sure I made the right choice because, in several years of working with this 
group, I've never had a single incident that has caused other professors to 
run screaming or even complain loudly. 

My approach has been you take the company, you give me enough 
stock, you give me the ability to sit in on board meetings and voice my 
opinion, but 1 do not want a seat on the board right now, maybe in the 
future, but right now I want to give you maximum latitude to put the kind 
of people on the board that bring expertise that I do not have, industrial 
expertise. Let me watch and learn. I trusted them and that gives them the 
votes they need because I would just be seen as a plant on the board 
anyway and then I would be subject to the kinds of political storms that 
might go on. I do not want board members calling me up and lobbying for 
my vote on anything because I want to focus on my academics. 

This long account highlights several interesting implications of campus bound 

entrepreneurship. First, Niven's account demonstrates that his successful start-up was 

dependent both upon inventions released by EPU and upon inventions patented by the 

instimtion and assigned to it. The need to license technologies from the university in 

order to start companies raises the potential for conflict between would be faculty 

entrepreneurs and the university. At EPU, where LPs are mandated to market broadly in 

search of the 'best' licensee for a technology, faculty interests as licensees conflicts with 

the need for them to be involved in the marketing process. 

Beyond highlighting challenges for technology transfer professionals, Niven's 

narrative emphasizes the extent to which university bound faculty entrepreneurship often 

results from external 'pull' factors. In this case, Niven was approached by several 

"entities" interested in starting up a company based on the block of technologies he and 

EPU controlled. Here, the reputation of the inventor and the marketing and patenting 
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savvy of the university combined to draw multiple underwriters to a project the inventor 

had not planned to undertake. With several offers in hand, all that remained for Niven 

was to choose the best management team to take the technology "off his hands." 

The strong pull factors apparent in this account of conunercialization represent 

one of the key factors in EPU's institutional environmenL The vast majority of life 

scientist entrepreneurs interviewed at EPU report that pull factors, such as those 

highlighted by Niven, drew them to start new firms. In contrast, inventors at BSU rarely 

mentioned the pull of outside investors as a factor in the decisions about startups. Indeed, 

when external factors were mentioned by BSU entrepreneurs, they were invariably 

negative, focusing on lack of capital, workers, and high-tech infrastructure in BSU's 

region of the country.'® 

In the final sections of the narrative, Niven highlights the factors that went into 

his decision to maintain contact with the new firm without becoming a principal. By 

refusing a seat on the board, Niven established relative autonomy from the political 

struggles of a corporate management team and maintained some freedom to pursue his 

academic interests while preserving an advisory role that allows him to "direct" the firm's 

science. Further, note that his evaluation of his choice of management teams hinges not 

on the apparent success of the fledgling firm but on his ability to remain very involved 

with the company without causing "other professors" to "run screaming." Built into this 

narrative of conunercialization, then, is a description of strategies for managing 

university bound entrepreneurship, a consideration of the challenges of the process, and a 
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portrayal of the benefits of employment in a university environment characterized by 

high rates of patenting activity, strong IP marketing, and dense connections to industry. 

As Niven tells the story, the success of the company is dependent both upon prior actions 

by the TLO (patenting and marketing his prior disclosures) and upon his own initiative 

(pursuing a patent released by the institution). Without the combination of inventor 

involvement, LP experience, and a location rich in venture capital it is possible that this 

firm would never have existed. 

Against this backdrop, potential conflicts of interest between faculty's 

university and commercial roles are heightened." Nevertheless, it is in these 'gray areas' 

of entrepreneurialism that the cross-realm benefits of patenting and technology transfer 

are most apparent. Consider Niven's characterization (Chapter 4, pp. 133) of the benefits 

of licensing income for the pursuit of academic science. Also ponder the more indirect 

benefits (for academic science) of maintaining close ties to a start-up highlighted in 

comments by another university bound entreprenexir. Roland Leon, a senior EPU life 

scientist, describes another route to university bound entrepreneurship. In this case, a 

junior colleague (a post-doc) left the university, pursued funding, and started a firm. As 

was the case with Niven's narrative, Leon emphasized the need to license technologies he 

had invented ftxjm EPU. He notes that close involvement with a successful local start-up 

forwarded his academic research agenda. 

Note that the example of liigh' faculty involvement presented above also includes a description of such 
pull factors. Qearly. location plays a large role in explaining EPLTs success and its peculiar institutional 
environment. 
" Indeed, in an interview with a senior life scientist Niven's conmiercial activities were cited as an example 
of what could go wrong in faculty-industry interactions. 
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I was the scientific advisor, not a manager. I was not a principal of the 
firm. I am a full time employee of the tmiversity and a consultant to the 
company. In this particular case, the company was doing things for us, and 
my view of the company, as we set it up, was a way of getting our 
research at EPU done more effectively. So they were kind of a service 
company to us in the beginning . And then, as always happens with 
companies, they find their own priorities and their own sense of direction 
and they usually go a different direction from the original founders' ideas. 
That is how we parted company. They went off in a totally different 
direction and made products that were unrelated to the original idea. And 
my laboratories found other ways to get their projects done. 

Where Niven's account of company founding emphasized attempts to separate his 

corporate role from his academic work in order to maintain the latter's autonomy. Leon 

focuses on the benefits of integration. His account bemoans the increased autonomy of 

the firm whose move away from its founders' original plan, to use the company to 

forward academic research at EPU, forced the academic laboratory to scramble for new 

ways to get projects done. 

In both these cases, pull factors led a faculty inventor to become involved with a 

start-up company without leaving EPU's campus. The accounts illuminate university 

bound entrepreneurship's ability to blur boundaries between the commercial and the 

academic. They also elucidate potential conflicts and challenges in the management of 

faculty entrepreneurship while highlighting the ways faculty who are neither "IP 

peddlers" nor corporate principals can generate positive linkages between public and 

private science. 

The wide disparity in EPU and BSU's success at starting up firms'^ was enabled 

by differing levels of patenting and licensing success. But these commercialization 

See Table 4.1 which shows that in a single year EPU faculty successfully spun nine firms while BSU 
faculty created three. Note also that EPU took equity in six firms as a result of licensing negotiations while 
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narratives suggest that the institutions' distinctive technology transfer environments 

explain success at gaining value from patents. 

First, consider the patterns of constraint that limit BSU's ability to successfully 

license patents. The TTO's dependence upon licensees to pay patent prosecution costs 

limits the extent to which they can market broadly in search of the "best parmer," 

hindering development of second order benefits to the university and the inventor, and 

narrowing perceptions of the office's efficiency among physical sciences faculty who 

view patent benefits largely in terms of the cross-realm leverage. The TTO's need to 

justify its existence by developing a strong royalty stream similarly limits the likelihood 

of structuring deals to emphasize the relational benefits of patenting. 

The search for a blockbuster royalty earning technology on BSU's campus has led 

the TTO to focus on life sciences technologies and on exclusive licensing deals which 

aim to bring products to market through strict diligence provisions. This focus causes the 

loss of potential royalty income from non-exclusive licenses, a lack of concern with 

relationship building, and minimal focus on the benefits that accrue to such activity. 

Finally, legal barriers to BSU's taking equity in payment for licenses limits the 

institution's ability to license to cash poor start-up companies, hindering development of a 

dense concentration of local high-technology firms and minimizing the cross-realm 

effects of widespread academic entrepreneurship on and off campus. 

If BSU's record of technology transfer difficulties is largely characterized by the 

negative effects, for entrant institutions, of pursuing success, then EPU's record reflects 

BSU, in large part because of institutional and legislative confusion about the legality of such deals, took 
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the diverse and complex effects of accumulative advantage on a founding campus which 

matches elite science with commercial achievement. At EPU, prior successes allow a 

focus on transferring technologies to optimal partners, on developing relationships which 

enable later commercialization and second order accumulative advantage, and on 

maintaining ties within a thriving high technology region. Slack capacities in the TLO 

and fewer constraints on deal-making enable a range of negotiation strategies that 

capitalize on the diverse beneHts of relationships with firms of different sizes and 

substantive foci. 

Few local pull factors and an institutional environment that focused almost 

exclusively on obtaining value through royalties dominate technology transfer at BSU. In 

contrast, EPU' s location, reputation, and history of relationship building allows the 

institution to gain value from patents through multiple channels. On this campus, 

university bound entrepreneius further blur distinctions between industry and the 

academy by engaging in a wide range of deals with start-up companies. While these 

entrepreneurs represent the greatest opportunities for conflict within the university, their 

efforts to balance conunercial and academic roles can offer the greatest cross-realm 

benefits. Widespread academic entrepreneurship results firom successful marketing and 

patenting by the TLO, flexible approaches to deal making, an institutional environment 

that allows multiple roles for faculty, and location amidst a large concentration of venture 

capital and high technology firms. Like patent volume, success in commercialization is 

driven by prior success through the medium of an institutional environment characterized 

equity in no new firms. 
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by flexibility, slack capacity, and the ability to capitalize on diverse, often long term, 

benefits of patenting and licensing to construct a setting conducive to the pursuit of both 

public and private science. 
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Table 5.1. Top Ten Universities by Adjusted Gross Income, 1998 

University Licensing Income 1998 Patent Rank 

University of Caiifomia* 73,101,000 1 
Columbia 61,649,002 12 
Florida State 46,642,688 60 
Stanford 43,197,379 6 
Yale 33,261,248 26 
Carnegie Mellon 30,065,000 37 
Michigan State 24,336,872 9 
University of Washington 21,299,214 11 
University of Florida 19,144,753 10 
MIT 18,046,991 2 

Source: AUTM 1998 Licensing Survey 
* Combined income for nine system campuses. 



Table 5.2. Top Ten Universit as by Number of Income Earning Licenses, 1998 

University Licenses Earning Income Income Rank Patent Rank 

University of California 696 1 1 
Stanford 299 3 6 
MIT 267 10 2 
Columbia 245 2 12 
University of Washington 204 8 11 
University of Pittsburgh 189 35 27 
Rutgers 172 23 34 
Cornell 163 22 8 
Harvard 163 13 13 
Johns Hopkins 149 18 5 

Source: Association of University Technology Managers 199 8 Licensing Survey 
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STRUCTURAL SHIFTS AND INSTITUTIONAL ENVIRONMENTS: 
CONCLUSIONS AND IMPLICATIONS 

Important changes are afoot in America's research universities. The shift to a 

competitiveness rationale for R&D funding — heralded by the passage of Bayh-Dole, the 

rise of academic capitalism, and the dramatic increase in academic pursuit of intellectual 

property protection — has added a new aspect to the university's traditional research 

mission. In addition to conducting basic research for the public domain, universities are 

increasingly regarded as "resources and catalysts" (Chubin 1994) for innovation systems 

and as sources and managers of economically valuable intellectual property-

Important distinctions between the activities characteristic of commercial, or 

private, science and academic, or public, science suggest that the addition of economic 

competitiveness to the university's research mission will reworic the stable stratification 

order that has governed academic R&D since the end of World War Two. At the campus 

level, academic pursuit of private science affects institutional and individual definitions 

of scientific success, alters the trajectories of scientists' and engineers' careers, and raises 

a host of normative and practical questions about the dimensions of faculty roles, 

conflicts of interest, the nature of academic science, and the university's role in the new 

knowledge-based economy. 

This dissertation's four empirical chapters examined the causes and consequences 

of academic patenting for American R1 universities through the complementary 

methodological lenses of longitudinal quantitative analysis and comparative qualitative 

case studies. Chapter One presents descriptive evidence of a huge, and highly skewed. 
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increase in university patent activity in the last two decades. The aggregate increase 

accompanies a growing gulf between prolific and less successful patenting institutions. 

The patterns of institutional success highlighted in Chapter One suggested that 

academic patenting is driven neither by simple resource dependence, nor by the same 

accumulative advantage mechanisms that structure public science. Instead, diversity 

among the most prolific patenting universities suggests that private science success 

results from cross-realm accumulative advantage enabled by institutional capabilities to 

support the simultaneous pursuit of potentially contradictory approaches to research. 

Under this rubric, patterns of institutional success and failure in private science are 

outcomes of campus' differential abilities to capitalize on expanding opportunities while 

maintaining their traditional research mission in the face of dismptions arising from 

proprietary science. 

Chapter Three turned to maximum likelihood estimations of a simultaneous 

equation system relating public and private science outcomes across time to demonstrate 

the roles accumulative advantage mechanisms within and across public and private 

science play in explaining trends in academic patenting. These analyses suggested that 

accumulative advantage drives private science through the mechanism of organizational 

learning. 

In the models presented in Chapter Three, organizational learning is 

operationalized in terms of experience with patenting and close collaborations with firms. 

The effects of experience at EPU and BSU cannot be disregarded. I make the 

straightforward zu'gument that experience with technology transfer is translated into 



229 

procedures, routines, and commercial capacities that enable later success. EPU is a 

'founding' institution. It has had more experience in technology transfer than BSU and, 

importantly, has benefited from experience in an institutional environment that its early 

successes helped to create. BSU, on the other hand, is an 'entrant' institution. 

On this campus, less experience and the need to play 'catch-up* relative to 

established universities like EPU have hindered the development of organizational 

capacities comparable to those that enable commercial success at EPU. Nevertheless, 

simple experience differences do not tell the whole story. I suggest that, in addition to an 

experience gap, the universities' different entry points into the realm of commercial 

science and their widely disparate absorptive capacities allow EPU to benefit more from 

similar experiences than BSU. 

At EPU, extensive experience with patenting and industrial collaboration of all 

sorts was transformed into evaluation and marketing procedures that rendered internal 

relationships between inventors and licensing professionals all but transparent. EPU 

learned from its experiences largely through the joint efforts of LPs in the Technology 

Licensing Office. One of the primary activities of TLO meetings is abstracting from 

prior licensing experiences to new commercial situations. On this campus, LPs help to 

instantiate inferences drawn from past experiences in template licensing agreements, and 

extensive database which captures all licensing and patenting activities. 

Contrast this with experiences at BSU. LPs in that university's smaller 

Technology Transfer Office are, almost without exception, more highly trained and 

experienced than EPU professionals. Only one EPU licensing associate holds a Ph.D., 
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every staff member in BSU's TTO is either a lawyer or a Ph.D. level scientist by training. 

Only one EPU professional holds a Ph JD. On its face, then, it would appear that the TTO 

has the human capital necessary to absorb more lessons from experience than EPU. This 

would be the case if organizational learning was simply a function of individual learning 

in organizations, but it is not (Levitt & March 1988). 

BSU lacks the templates, routines, and extensive databases that would allow 

experience to be translated into organizational capacity. While the TTO is home to more 

human capital, the efforts of BSU LPs are primarily directed inward. Much of their time 

is spent in attempts to develop the organizational capacities that are taken for granted at 

EPU. During my field work, BSU LPs were engaged in attempts to craft a general 

Material Transfer Agreement that would be acceptable to life sciences corporations and 

physical sciences corporations while meeting the strict property requirements of state 

law. Drawing upon past experiences to craft such an agreement is an example of 

organizational learning by doing, but focusing on the creation of such a template limits 

possibilities for innovation and hinders translation of new experiences into an established 

organizational framework. 

In this sense, differences in technology transfer capacity across the campuses 

result from the institution's different entry points into the world of commercially focused 

academic science. EPU's early entry afforded that campus a head start in the creation of 

applicable routines and procedures. Once in place, these procedures could be modified 

more quickly than new ones could be founded (Zhou 1993) and existing channels for 

interpreting and integrating patenting experiences multiplied their effects on 
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organizational capacities. EPU was a latecomer to the patenting game, it lacked the 

established organizational channels that would allow it to integrate its more limited 

experiences into effective technology transfer capacity. 

There is a more fundamental historical distinction between the campuses. EPU is 

more than an early entrant into the patenting game. It is a 'founder,' a state that implies 

very different possibilties for developing technology transfer capacities. Where BSU is 

attempting to adapt its organizational procedures and institutional cultures to an 

environment where relationships between public and private science are largely set, EPU 

entered the game before cross-realm linkages developed. In a very real way, then, EPU's 

success has been accelerated by both the amount and the timing of its experiences. Where 

BSU must adapt to a game whose rules are largely set, EPU's early experiences and 

adaptations helped create the game and structure its rales. In some sense, EPU's patent 

procedures co-evolved with field level relationships between academic and commercial 

science while BSU was forced to 'leam' from experiences in a poorly suited environment 

which it has little hope of changing. 

Increasing linkages between public and private science reward systems implied 

blurred boundaries between the realms in the decades following Bayh-Dole. In the new 

world of multiple and interlocked research outcomes for universities it is increasingly the 

case that in one realm is dependent upon the other. Success in either public or private 

science, then, appears to require competence in both. As the realms become more closely 

linked universities must manage to simultaneously serve as cradles for "basic* science and 

"creators and retailers of intellectual property" (Chubin 1994). 
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Chapter Four tightened my analytic focus, examining the processes and 

mechanisms that enabled individual universities to capitalize on opportunities offered by 

the increasing linkages between public and private science. Faculty accounts of their 

decisions to disclose and evaluation practices for invention disclosures on two campuses 

concretized differences in organizational capacities and institutional environments that 

enabled one institution, EPU, to capitalize on public/private science linkages while 

hindering attempts to accomplish the same thing at BSU. 

Framed as a comparison between a successftil founder and a striving entrant, the 

BSU and EPU cases enable consideration of different outcomes for research 

commercialization. BSU illustrates the challenges facing attempts to transform research 

capacity into conunercial accomplishment by chasing established standards for success. 

EPU, on the other hand, enables examination of the consequences of success and the 

implications, for academic science and scientists, of creating and environment where 

academic and commercial research endeavors are difficult to separate. 

Academic inventors base their decisions to disclose upon perceptions of the 

personal and professional benefits of patenting. These perceptions vary widely across 

physical and life sciences research areas and are colored by the ease and transparency of 

the local patenting process and by the institution's overall environment. Universities, 

such as EPU, which acquire and maintain the capabilities and capacities necessary to 

accommodate diverse faculty understandings of patent benefits through a user friendly 

patent process are positioned to develop an institutional environment conducive to the 

simultaneous pursuit of public and private science. Freedom from constraints imposed by 
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the need to develop strong royalty streams, inclusion of faculty inventors as an integral 

and valuable part of the evaluation process, a focus on (internal and external) 

relationship building, and attempts to leverage cross-realm benefits from patent 

protection underpin long term patenting success. 

These outcomes were conditioned by the institutions' different entry points. EPU, 

by virtue of its early creation of technology transfer capacity was positioned to ride both 

the patent waves illustrate in Figure 3.5. BSU, whose TTO was founded in 1988, missed 

the 1984 patent wave and, because of institutional and state level constraints, was unable 

to create the capacities which would have allowed it to capitalize on the 1993 swell. 

Timing, here, enabled one institution to capitalize fully on aggregate accelerations in 

academic patenting caused by global changes in the relationship between public and 

private science. Early successes were channeled, by established procedures and 

capacities, into increased capacity that enabled greater private science accomplishments 

in later time periods. 

Clearly, the Matthew Effect holds in academic patenting. Success bears fruit 

directly in technology transfer capacity and surplus resources. Indirectly, developing a 

strong and positive institutional environment conducive to cross-realm R&D multiplies 

the benefits of patenting for public science endeavors by providing access to resources 

and funds which could not be obtained in the absence of IP. But, as was the case at 

BSU, pursuing success by attempting to develop royalty streams under constraints 

imposed by diverse institutional stakeholders and limited resources may minimize 

flexibility, limit faculty disclosures, pit inventors against their institutions, hinder 
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abilities to capitalize on patents' cross-realm benefits, and, ultimately, result in failure to 

accommodate both public and private science on campus. Difficulties in developing and 

maintaining an institutional environment favorable to both sorts of research activities 

may ultimately hinder institutional chances in either realm alone. 

Finally, Chapter Five considered differences in institutional abilities to gain value 

from intellectual property portfolios. Variations in approaches to marketing and licensing 

and differential abilities to accommodate diverse cortmiercialization channels at EPU and 

BSU further emphasize the concrete mechanisms by which cross-realm advantage 

accumulates. On the one hand, EPU's history of success, supportive environment, 

experience, and dense network of industrial relationships opened multiple paths to 

commercialization within the university. This flexibility bore fhiit in large royalty 

streams, equity interests, and numerous start-up companies. At the same time flexibility 

in approaches to marketing and in conceptions of the faculty role enabled indirect and 

second order benefits of patenting to flow through faculty start-ups, long term industrial 

partnerships, and broad licensing arrangements. 

While EPU has been able to gamer substantial rents from patent licensing, 

interviews with inventors, administrators, and LPs, suggest that these monies represent 

only the tip of the iceberg in terms of IP value. On this campus, the leverage that patents 

afford in relationships with industry enable difficult to measure but extremely important 

cross-realm benefits, creating and strengthening a positive relationship between success 

in public and private science for individual inventors, departments, and the institution as 

a whole. 
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In contrast, at BSU, a history of technology transfer difficulties, an understaffed 

and embattled TTO, and an inflexible approach to marketing and licensing designed to 

maximize royalty revenue (often at the expense of relationship building) has restricted 

indirect benefits to patenting, restrained attempts to commercialize findings within the 

institution, and curbed the cross-realm relationship and leverage benefits to IP protection. 

Under these conditions faculty inventors see limited incentives to pursue patents, private 

science and public science activities remain in opposition, and attempts to succeed in 

either realm often occur at the expense of the other. 

The pattern of private science success demonstrated in Chapter One indicates that 

universities are not driven to patent by resource scarcity. Many of the most prolific 

patenting institutions also rank at the very top of the public science status hierarchy in 

terms of both research funding and scientific reputation. Nevertheless, Chapter One also 

demonstrates that elite public science does not guarantee conunercial accomplishment. 

Models reported in Chapter Three demonstrate that while there is a positive relationship 

between R&D expenditures and patenting, the direct effect of patent success on research 

capacity is negative with benefits (in terms of research funding) accruing indirecdy 

through patenting's positive effect on scientific reputation. 

The picture here is a complex one. Successful private science universities are 

drawn from all levels of the public science hierarchy. Similarly, elite public science 

institutions can be found at all levels of private science success. The key to prolific 

patenting, then, lies neither in high quality, well-funded science, nor in the need to search 
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for alternative sources of R&D. What then explains the patterns of success apparent in 

Chapter One? 

Some R1 institutions patent more successfully than others because they succeed 

in creating and maintaining institutional environments conducive to the pursuit of both 

public and private science activities. On these campuses the rewards systems of 

commercial and academic science become positively related, mirroring aggregate 

changes in the relationship between the realms and enabling the institutions to capitalize 

on multiple paths to patenting success while increasing their chances in the stratified 

grant and publication competitions characteristic of public science. 

My data suggest that there are at least seven such campuses. The 'stable elite* 

universities may have capitalized on pre-Bayh-Dole technology transfer capacities to 

capture the benefits of aggregate changes in the relationships between public and private 

science. I suggest that these institutions parlaying their founding roles into long term 

success and effective organizational procedures that were based in institutional cultures 

that co-evolved with the environment for academic commercialism. Two latecomers may 

also represent such success stories; the Universities of Pennsylvania and Florida appear to 

have capitalized on later patent waves to establish stable patenting success. I would 

hazard a guess that these campuses too will have 'institutional environments' which 

simultaneously support public and private science research endeavors. 

Throughout this dissertation, I argue that the effects of increased 

commercialization are felt at many levels and that these levels inform and effect one 

another. At the population level, patenting (taken as an indicator of commercial focus on 
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Rl campuses) and private science activities more generally reshape, the stratification 

order that has structured institutional chances for success since the end of World War 

Two. This restructuring depends on the blurring boundaries between public and private 

science demonstrated in Chapter Three. As the realms become positively interconnected, 

it will become more and more difficult to compete successfiiUy in either realm alone. 

Consider the accelerating effects patent income and IP dependent industrial 

relations had in EPU laboratories and research groups. On that campus, senior 

administrators, scientists, and licensing professionals alike argued that commercial 

activities bore fruit in the realm of public science. At the aggregate level, patenting 

activities have had a positive effect on publication impact, a measiue of basic science 

reputation, since the early 1980s. Reputation bears fruit in more intellectual property and 

in greater resources for research. This is the cross-realm Matthew Effect In addition to 

suggesting that patenting experiences and capacity differences will enable accumulative 

advantage within the commercial realm, the aggregate models presented in Chapter Three 

imply that such differences will have accelerating effects on public science outcomes as 

well. At least on EPU's campus, informant accounts of the benefits of patenting bear out 

this contention. 

Commercial success, then, may allow some universities to 'pull away* from 

competitors in the realm of academic science even when attempts to conunercialize do 

not affect academic research on a campus. Recall the negative effects poor technology 

transfer capacities had on basic research in a life sciences unit at BSU (CH 5). This 

specific case suggests a double danger for universities who have not achieved 
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commercially. Failure to achieve commercially may disadvantage institutions in 

academic science races relative to private science success stories, but unintended 

outcomes of chasing success at BSU suggest that attempting to commercialize may 

acmally hinder the pursuit of academic science even when patenting is not an issue. 

The implication here is that universities who wish to increase their public science 

stams must do so, in part, by talcing private science and its myriad benefits and pitfalls 

into account. At the same time, institutions that pursue success in the realm of private 

science must do so with an eye toward expanding and maintaining their public science 

capacities and reputation. While the passage of the Bayh-Dole act introduced a new and 

potentially disruptive component to the university's traditional research mission, 

aggregate changes in the relationship between public and private science make it 

increasingly difficult to distinguish between the two realms. Under these conditionr 

universities which are unwilling or unable to acconmodate simultaneous pursuit of both 

types of science may fall behind in the race for grant funds, industrial partners, and 

promising students and faculty. 

These aggregate implications frame changes occurring within my case 

institutions. BSU represents a case where attempts to pursue patenting and private 

science outcomes without strengthening the connections between those activities and 

traditional academic research have led to limited commercial success and potentially 

dysfunctional academic outcomes. On this campus, conflicts between faculty and LPs are 

conunon and inventors often leave the university to pursue conomercial activities "off the 

reservation." The difficulty of matching entrepreneurial activities with active public 
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science work on campus results in a situation where faculties' private science work is 

difficult to supervise and can open the university to potentially damaging legal actions on 

the part of industrial partners or even the faculty themselves. 

At the same time, BSU's inability to positively link public and private science 

activity on campus and their strong focus on the development of a royalty stream 

minimize the extent to which patents can be used to leverage funds, equipment, and aid in 

public science competitions. If the conclusions I draw from aggregate changes in the 

relationship between public and private science are correct, then the difficulty BSU has 

had in integrating the realms may limit its ability to perform in the public science arena in 

the furnre. 

At EPU, in contrast, an institutional environment strongly supportive of the 

simultaneous pursuit of public and private science activity, surplus resources and 

absorptive capacity borne of early success enables the institution to forge strong linkages 

between commercial and academic activities. At EPU it is sometimes difficult to tell 

where corrunercial research starts and academic science ends. These successful linkages 

accelerate the growing gulf between EPU and less elite institutions on both dimensions of 

the new research mission. At the same time, flexible policies, an expanded conception of 

the faculty role, and extensive industrial ties raise questions about conflicts of interest, 

alter the character of science and engineering training, add responsibilities to already 

busy faculty, and require the development of competencies that have not been 

traditionally associated with either academic institutions or with academic faculty. 
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As patenting and university bound entrepreneurship become common on 

successful private science campuses the responsibilities of faculty increase, the potential 

for conflicts of interest increases, and constituencies for academic research expand. In a 

university where public and private science are linked, successful faculty must 

conceptualize their research in terms of federal grants and business proposals, prestigious 

publications and broad patents, opportunities for students and opportunities for venture 

capitalists. In short, audiences and uses for academic research will grow apace with 

expansions in the faculty research role, placing increasing burdens on academic scientists 

who must take new sets of constraints an opportunities in to account in order to conduct 

even 'basic' research on campus. 

Immediately following the passage of Bayh-Dole, few universities had extensive 

patenting experience, or the organizational (absorptive) capacities necessary to learn from 

such experience. In these early time periods, patenting success was largely a function of 

research capacity and of network connections (though joint intellectual property 

ownership) to firms. By 1984 however, experiential learning through patenting had 

become an important factor in explaining later patenting success and the first private

public science linkage had been made with a growing connection between patenting and 

basic science activity. This connection enabled patenting to yield dividends in the world 

of basic science by increasing the visibility of research and, indirectly, in research 

capacity through growth in reputation. By 1993, a positive relationship between high 

quality basic science and patenting had also developed resulting in another indirect path 

to later patenting success. 
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The increase in academic patenting from 1980-1998 was driven largely by 

activity at the seven stable elite institutions. All of these institutions benefited from first 

mover advantage and, if conclusions drawn from my study of EPU are valid and 

generalizable to other cases, from the development of positive linkages between private 

and public science activities on campuses. Such linkages represent one aspect of an 

institutional environment conducive to both public and private science and, by 

maximizing individual and institutional returns to patenting along both direct and indirect 

routes, offer an explanation for the widening gulf in patenting. 

Aggregate increases in academic patenting, then, are a function of changes in the 

mission and mandate of institutions, increased technology transfer capacity, learning, and 

timing. Likewise, the widening gulf between have and have not institutions can be 

explained by differential abilities to capitalize on increasing relationships between the 

realms. Where institutions unify the academic and conunercial endeavors on campus, 

advantage will accumulate more quickly in both realms because of the linkages between 

them. 

In contrast, on campuses where such connections have not been forged, advantage 

in each realm will accumulate more slowly without the benefit of cross-realm "spillovers." 

Indeed, the pattern of linkages between the realms suggests that attempts to achieve in 

one realm alone without considering the connections between them might actually hinder 

research activity. In this sense. Universities that are successful in both realms will reap 

benefits from each at a greater rate and magnitude than universities, which are successful 

in one rezilm alone, while the latter institutions may suffer negative consequences from 



242 

failing to adapt to a dual research mission. Each trend widens the gap between haves and 

have nots, potential bifurcating the academic stratification order. 

Universities occupy a stratification system characterized by accumulative 

advantage, different rates of experiential learning and, thus, highly path dependent 

outcomes. In such an environment, success breeds success and, as a result, it becomes 

increasingly difficult for newcomers to compete with established elites. This description 

seems to characterize public and private science when they are considered separately. 

Consider, as evidence the highly skewed distributions of federal grant funds and issued 

patents documented in Chapter One. In public science, success breeds success through 

reputation and first mover advantage continues to accrue with each later success allowing 

already elite institutions to widen the gap between themselves and status inferior 

competitors. 

In private science, a similar process occurs through the mechanism of 

organizational learning with successful conmiercial institutions developing internal 

capacities which enable them to more effectively identify and pursue valuable properties 

than their late blooming' competitors. The Matthew Effect holds in each realm and — as 

was suggested by Jonathan Silber's characterization of the federal grant process in 

Chapter One ~ an exogenous force is often required to give new players a "seat at the 

table" with established elites. 

Growing connections between public and private science reward systems alter this 

dynamic. Early involvement in patenting remains the best predictor of later success in 

private science overall. Consider Chapter One, Table Two. Note that the seven stable 
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elite universities all ranked among the top ten patenters in the first year I examine (1976) 

prior to the passage of Bayh-Dole. Each of these institutions also developed formal 

organizational capacities for technology transfer well before Bayh-Dole. The data clearly 

suggest that early success and first mover advantage in the development of organizational 

capacities matters a great deal for explaining long terms success in private science. But, 

close examination of the table also suggests that there are newcomers to long term 

success. 

The University of Florida entered the top ten for patenting in 1984 and remained 

in the top ten for thirteen of the following fourteen years, while the University of 

Pennsylvania entered the top ten in 1993 and remained there for four of the remaining 

five years. Clearly these institutions can never catch up to the stable elite in terms of the 

total number of years they spend among the top ten, but their stable success after 

appearing on the list suggests that they may have accomplished the sort of longer term 

success characteristic of the stable elite. 

All this suggests that it is (was) possible to enter the patenting elite. Note the 

years in which Florida and Pennsylvania first appeared among the patenting elite. In both 

cases, the institution's appearance coincided with the development of a linkage between 

public and private science as was demonstrated in Chapter 3. Figure 3.5 suggests that the 

linkages formed in these time periods coincided with a strong increase in the aggregate 

'velocity' of university patenting. 

The evidence remains circumstantial, but it appears that Florida and Pennsylvania 

were each able to "ride" one of the patenting "waves" created by linkages between public 
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and private science to a position of longer term success. Only close examination of the 

Horida and Pennsylvania cases can bear out these claims but the timing of these 

institutions' rise to patenting prominence further suggests a connection between cross-

realm relationships and success. It appears, then, that while accumulative advantage 

within a single realm may result in a strong form of path dependence the cross-realm 

linkages open opportunities for advancement that would not be possible had the realms 

remained separate. 

Throughout the dissertation, I argue that success in academic patenting can be 

accounted for by institutions' differential abilities to create and maintain institutional 

environments that allow them to capitalize on the blurring between public and private 

science realms. The question of how such envirorunents are developed is taken up in the 

qualitative chapters (4 & 5) but those chapters divide the question in terms of evaluating 

and protecting IP and obtaining value fnjm it. While they imply answers to this question 

they have little to say about the actors in an institution (LPs, administrators, and 

inventors) who do much of the work of creating and maintaining such an environment. 

Recall that in both Chapters Four and Rve the key analytic categories are 

relationships, capacities, and history. Within this larger framework, individuals and 

organizational units (particularly TTOs) work to maintain campus environments in the 

context of speciHc technology transfer activities. Administrators at various levels play a 

role by choosing where to spend uiuestricted fimds. They also oversee the entrepreneurial 

endeavors of faculty in their divisions. Administrators also play an important role in 
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articulating and enacting IP policies and thus, set the general tone for much of the private 

science activity that occurs on RI campuses.' 

Despite the important role administrators play, I argue that the real action of 

creating an institutional environment and maintaining the boundary between the 

university and industry occurs in the work of technology transfer professionals, in their 

internal relationships with faculty and in their external relationships with licensees and 

corporate partners. Differential TTO capacities and capabilities have direct effects on 

patent disclosure rates and on licensing success but, more important even than their 

brokering role is the part these organizational entrepreneurs play in developing and 

maintaining institutional environments for technology transfer (McCray & Croissant 

forthcoming; Kaghan forthcoming). 

The local patent process is, in many accounts, a key factor in faculty decisions to 

disclose. Flexible procedures and LP autonomy in the EPU office enable the institution to 

capitalize on inventions (and inventors) through multiple channels, while removing much 

of the burden of patenting from faculty and maximizing the routes by which IP ownership 

might have positive returns. On this campus, the highly visible licensing office 

publicizes its success broadly and through this publicity contributes to an environment 

where reputational benefits accrue to faculty who successfully conunercialize 

technologies. 

Faculty too play a role in the creation of positive (and negative) institutional 

environments. This role is particularly apparent in the activities of university bound 

' Recall the discussion of policy differences across EPU and BSU presented in Chapter Four. Recall also 
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entrepreneurs, whose simultaneous connections to start-up firms and universities requires 

them to re-conceptualize the traditional faculty role, avoiding conflicts of interest and 

straddling the blurry boundary between public and private science that increasingly falls 

within academic labs and research groups. 

Where either a case study approach or a longitudinal modeling approach would 

have reached some of the conclusions presented here, I believe that integrating multiple 

data types and methods enables me to address the causes and consequences of academic 

patenting more comprehensively by explicitly considering the linkages between 

population level and organizational level processes. This dissertation takes a first step 

toward such an account by drawing on quantitative analysis to explain why academic 

patenting has increased and why the gulf between have and have not universities is 

widening. 

Qualitative case study data complements and expands this explanation, by 

focusing on process and meaning and emphasizing the mechanisms by which individual 

universities capitalized (or failed to capitalize) on changes in the global relationship 

between public and private science. In addition to providing a how, my qualitative 

arguments about institutional environments offers potential explanations for aggregate 

patterns of success that remained opaque to the quantitative lens. This dual focus has, I 

believe, yielded an integrated (though by no means complete) explanation of the 

patenting trends highlighted in chapter one while providing answers to empirical 

questions that could not have been arrived at by one method alone. 

the various discussions of the role TTO leadeiship plays on the two campuses. 



247 

APPENDIX A, TABLE OF ABBREVIATIONS 

R1 Research One 
IP Intellectual Property 
S&E Science and Engineering 
R&D Research and Development 
TTO Technology Transfer Office, Big State University's licensing 

office. 
NSF National Science Foundation 
CASPAR Computer Aided Science Policy and Research, an NSF database. 
USPTO United States Patent and Trademark Office 
EPU Elite Private University 
BSU Big State University 
WARF Wisconsin Alumni Research Foundation 
SRS Science Resource Studies, the NSF division which maintains 

CASPAR-
ISI Institute for Scientific Information 
AUTM Association of University Technology Managers 
GFI Goodness of Fit Index 
AGFI Adjusted Goodness of Ht Index 
TLO Technology Licensing Office, Elite Private University's licensing 

office. 
NIH National Institutes of Health 
LP Licensing Professional 
PMF Patent Management Firm, an independent firm which licenses 

patents 
for universities. 

MTA Material Transfer Agreement 
VC Venture Capitalist 
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APPENDIX B, LIST OF Rl UNIVERSITIES 
Arizona State University University of California, San Francisco 
Boston University University of Chicago 
Brown University University of Cinncinati 
California Institute of Technology University of Colorado 
Carnegie Mellon University University of Connecticut 
Case Western Reserve University University of Florida 
Colorado State University University of Georgia 
Columbia University University of Hawaii 
Cornell University University of Illinois - Chicago 
Duke University University of Illinois - Urbana/Champaign 
Emory University University of Iowa 
Florida State University University of Kansas 
Georgetown University University of Kentucky 
Georgia Institute of Tech University of Maryland - College Park 
Harvard University University of Massachusetts 
Howard University University of Miami 
Indiana University University of Michigan 
Iowa State University University of Minnesota 
Johns Hopkins University University of Missouri 
Louisiana State University University of Nebraska 
Massachusetts Institute of Technology University of New Mexico 
Michigan State University University of North Carolina - Chapel Hill 
New Mexico State University University of Pennsylvania 
New York University University of Pittsburgh 
North Carolina State University University of Rochester 
Northwestern University University of Southern California 
Ohio State University University of Tennessee 
Oregon State University University of Texas -Austin 
Pennsylvania State University University of Utah 
Princeton University University of Virginia 
Purdue University University of Washington 
Rockefeller University University of Wisconsin - Madison 
Rutgers the State University of New Jersey Utah State University 
Stanford University Vanderbilt University 
State University of New York, Buffalo Virginia Commonwealth University 
State University of New York, Stony Brook Virginia Tech University 
Temple University Washington University 
Texas A&M University Wayne State University 
Tufts University West Virginia University 
Tulane University Yale University 
University of Alabama - Birmingham Yeshiva University 
University of Arizona 
University of California - Davis 
University of California- Irvine 
University of California - Los Angeles 
University of California - San Diego 
University of California - Santa Barbara 
University of California, Berkeley 
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APPENDIX C, PATENT CODE SHEET 

(1) Patent number (patnum) 7 digits 

(2) University name (name): See attached list 

(3) University ID (ID): See attached list 

(4) Patent Type (Type): 

I=utility, 2=design, 3=plant, 4=human, 5=reissue, 9=unkown/uncodable 

(5) System (mcamp): l=multicampus university, O=other 

(6) Year issued (yiss) 

(7) Month Issued (miss) 

(8) Day Issued (diss) 

(9) Number of inventors (numinv) 

(10) Number of assignees (numass) 

(11) Buffer Institute Assignee (bass) 

l=university foundation, 2=university corporation, 3=patent management firm, 
4=other, 5=university research institute, 9=none, 10=JHU app. physics lab, 11= 
University educational fimd, l2=endowment association 

(12) Second Assignee Type (scndass): 

1= academic, 2=govemment, 3=non-profit, 4=finn/corporation, 5=individual, 
6=hospital, 7=research institute, 8=other, 9=none, IO=natl laboratory 

(13) Third Assignee Type (trdass): 

1= academic, 2=govenmient, 3=non-profit, 4=finn/corporation, 5=individual, 
6=hospital, 7=research institute, 8=other, 9=none, I0=nat'l laboratory 

(14) Primary US subject classification (pclass) 

(15) Secondary US subject classiflcation (sclass) 
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(16) Year filed (yfil) 

(17) Month filed (mfil) 

(18) Day filed (dfil) 

(19) # US Patents Cited (pcites) 

(20) # Foreign Patents Cited (fjrcites) 

(21) # Other Sources Cited (ocites) 

(22) # Claims (claims) 

(23) Gov't Rights (?) [Grant Funded (grant)] 

l=yes, 0=no 

(24) Granting Agency (agency) 

1=NSF, 2=NIH (All sub-agencies) 3=DOE, 4=NASA, 5=Military (including 
DOD) 6=other, 7=US Gov't-Generic, 8=multiple agencies, 9=none, 
10=private foundation/institute, I l=DepL of AG, 12=EPA, l3=HeaIth and 
Human Services, 14=USDA, 15=Health, Ed, & Welfare, 16=US Public Health 
Service, 17=DepL of Transportation, 18=Dept of Interior, 19=Dept. of 
Commerce, 20=FAA 21 = FDA, 22=NSA, 23=Bureau of Standards, 24=USAJD, 
25=National Oceanographic & Atmospheric Association, 26=Non-US gov't 
agency, 27=NRC, 28=FBI, 29=US postal servie, 30=Dept. of Education, 
3 l=National Academy of Sciences 

(25) Attorney or Agent (agent) 

l=law firm, 2=university employee, 3=unknown/uncodable, 4=firm & individual, 
5=non-law firm 6=university 

(26) Notes 
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APPENDIX D, ESTABLISHING EQUALITY CONSTRAINTS IN THE 
STACKED TIME PERIOD MODEL 

Where the pooled model assumes that model coefficients remain constant over 

time this section reports attempts to simultaneously estimate multiple group models to 

determine how (and when) coefficients change. I begin with a discussion of my model 

Htting strategy, highlighting the process that led to a single model capturing multiple 

equality constraints across time periods. 

In order to estimate this model I first separated my data into six three-year 

groups'. These three-year time periods form the basis of my findmgs about over time 

change. The data set I created does not have enough cases to enable year to year 

comparisons, nor, given that a 'patenting' cycle is between two and three years long, do I 

believe that yearly changes need to be estimated. Instead, I test hypotheses about the 

equality of sets of relationships across sets of time periods." Table D.l details the steps I 

took in creating a model that captures equality constraints across a variety of time periods 

and sets of model coefficients. 

[TableD.l here] 

I first estimated a full model (model 1) which imposed no equality constraints on any set 

of coefficients in any time periods. Essentially this model presupposes the opposite of 

the pooled model by assuming that all endogenous relationships in my model are 

' Period 1 = 1981-83, Period 2 = 1984-86. Period 3 = 1987-89, Period 4 = 1990-92, Period 5 = 1993-95, 
and Period 6= 1996-98 
^ I will not present model Ct statistics for every equality hypothesis that I tested here. Instead, I focus on 
documenting the 'trail' I followed in the development of the model I report. I also make no attempts to 
establish equality constraints across time for the exogenous relationships in my model. My primary interest 
is in determining how relationships between public and private science changed from 1981-1998 and (hen 
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different in each three year time period. This full model is basis for tests of the effects of 

increasing equality constraints across time periods. Model 2 forces all endogenous 

relationships to equality across all the time periods (essentially mirroring the pooled 

model). Notice that the difference x2 for a comparison of model two and model one is 

hugely significant (X22_1 (40) = 592.89))3 suggesting that the additional constraints 

imposed by model 2 significantly hinder the overall fit of the model. Clearly, there is 

some change in these endogenous relationships over time. 

In earlier discussions of my conceptual model I identified four sets of coefficients 

representing the possible relationships within and across public and private science. 

Table D. I presents models that impose constraints on each of these sets of coefficients 

individually before turning to models which included equality constraints for more than 

one set of coefficients. While I will not walk through every step presented in Table D.l in 

text considering tests of equality constraints for one set of public-private science 

relationships will illustrate the process I used to establish my 'final' model. 

Consider the section of Table D.l labeled 'public science-private science 

relationships.' The models presented here (models 3-9) impose constraints upon the 

impact---?patent and expenditures---?patent relationships.4 Models 3 and 4 test the 

turning those shifts to an explanation of the patenting trends highlighted in chapter 1. Thus, the remainder 
of this chapter focuses primarily on endogenous relationships in my models. 
3 Recall from my earlier discussion (in fn 7) that a significant x2 here indicates that the additional 
constraints imposed by the reduced model hinder model fit. Thus, I take constraints to 'better' model fit 
when difference chi-squares are insignificant at p>.lO. I use the notation x2x-y to indicate the full and 
reduced models whose relationship is indicated by the difference chi-square test. 
4 Recall that figure two presents a path diagram of the model I am discussing . The system of linear 
equations represented by the path diagram is presented on pp. 62. In the terms used by those equations I 
am discussing equality constraints on ~5 and ~6• I do not constrain the coefficients to equal one another as 
I am only concerned with each coefficient's patterns of equality across time. Under this rubric, a lack of 
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hypothesis that these relationships are equal in the 1980s and 1990s respectively. 

Difference chi-square tests against model I (the full model) indicate that while 

constraining this set of coefficients to equality across time periods 1-3 (1981-1989) does 

not hinder model fit relative to the full model (diff. xVi (4-) = 7.33. p>.10) imposing 

equality constraints across time periods 4-6 (1990-1998) does (diff xVi (4) = 14.06, 

p<.01). Comparing these two models with the full model tells us that the relationships 

between public and private science remained the same for the period 1981-1989 but 

varied significantly across the time period 1990-1998. Changing relationships between 

public science success and patenting in the early 1990s may explain the upsurge in 

patenting and the increasing cross university x'ariance highlighted in Chapter I. Figures 

I.l and 1.3 suggest that the aggregate increases in patent volume and patent variance 

began at the end of the 1980s. 

Despite this potentially interesting finding using three-year time period groups 

allows me to extend equality constraints across decades. Thus, model 5 tests the 

hypothesis that these coefficients are equal across time periods 3 and 4 (1987-1992). The 

difference chi-square test suggests that this is the case (diff. xVi (2) = 3.63, p>.10) as 

introducing these extra constraints does not hinder overall fit relative to the fiill model. 

However, considering model 3 (coefficients equal across 1980s) as a reduced form (more 

constrained version) of model 5 indicates that the more constrained model 3 is still 'better' 

Fitting (diff. x^3-5 (2) = 3.32, p>.10). Thus, I turn to model 8 which tests the hypothesis 

that these coefficients are equal from 1981-1992 (time periods 1-4). Table D.l indicates 

equality constraints implies that the coefficient is significantly different in each of the six time periods I 
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that this model does not hinder overall relative to either the full model (ml) or the 

'eighties' model (m3). Hence, I conclude that these coefficients are equal across the first 

four time periods. 

Before turning to a presentation of the final model consider a few more rows of 

Table D.l. We now 'know' that these public science—>private science relationships are 

constant from 1981-1992. Model 6 indicates that this equality does not continue for time 

periods 4 and 5 (1990-1995). The implication here is that a change in the relationship 

between public and private science occurred sometime in between 1993 and 1995. 

Model 7 indicates that these relationships are constant across time periods 5 and 

6 (1993-1998). The implication here is that there was a change in the relationship 

between public and private science but that this change resulted in a new equilibrium. 

Model 9 combines the two sets of equality constraints in a 'comprehensive' model of the 

relationship between public and private science over time. M9 does not hinder fit relative 

to either the full model or model 8 (the previous "best fitting' model). Therefore, we can 

conclude that this model provides the best heuristic for understanding how the 

relationship between public and private science changed from 1981-1998. The 

implication of model 9 is that these relationships remained constant until 1992 and then 

changed. The change though seems to represent more an inflection point as the 

relationships remained constant for the remaining time periods. 

I will not walk through the process used to establish equality constraints for other 

coefficient sets. Instead, I turn to a discussion of the comprehensive model (ml9 on Table 

model. 
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D.l) which incorporates all the plausible constraints established by the nested testing 

procedures described above. 



Table D.1, Testing Equality Constraints with Nested Models 

Model Constraints Comparison model diff.%'(d.f.) Hinders fit? 
1 none (full model) 978.11 (150) none 

2 
all endogenous paths eq 
across all time periods 1571.60(190) 1 592.89 (40) yes 

Public science - Private 
science relationships 

3 
Impact-patent & Exp.-patent 
paths eq In 1980s (time 
periods 1-3) 984.96 (154) 1 7.33 (4) no 

4 
Impact-patent & Exp.-patent 
paths eq Inig90s(tlme 
periods 4-6) 992.17 (154) 1 14.06 (4) yes 

5 
impact-patent & Exp.-patent 
paths eq across time periods 3 
4 981.64(152) 1 3.63 (2) no 

3.32 (2) no 

6 
Impact-patent & Exp.-patent 
paths eq across time periods 4 
5 958.82 (152) 1 7.71 (2) yes 

7 
Impact-patent & Exp.-patent 
paths eq across time periods 5 
6 979.21 (152) 1 1.10(2) no 

8 
Impact-patent & Exp.-patent 
paths eq across time periods 1 
4 985.81 (156) 1 7.70 (6) no 

3.32 (2) no 

9 
Impact-patent & Exp.-patent 
paths eq across time periods 1 
4 & periods 5-6 988.51 (158) 1 10.40 (8) no 

2.70 (2) no 



Within realm' public science 
relationships 

10 
Impact-exp. & Exp.-impact 
paths eq across time periods 1 
3 (1980s) 985.44 (154) 7.33 (4) no 

11 
Impact-exp. & Exp.-impact 
paths eq across time periods 4 
6 (1990s) 981.95(154) 3.44 (4) no 

12 

14 

Impact-exp. & Exp.-impact 
paths eq across time periods 3 
4 979.46 (152) 

Impact-exp. & Exp.-impact 
paths eq across time periods 1 
4 

10 
11 

10 
11 

Impact-exp. & Exp.-impact 
paths eq across time periods 5 
6 979.46 (152) 

1.82 (2) 
5.98 (2) 
2.49 (2) 

8.04 (6) 
3.13(2) 
1.35 (2) 

1.35 (2) 

no 
yes 
no 

no 
no 
no 

no 

15 
impact-exp. & Exp.-impact 
paths eq across time periods 1 
4 & 5 - 6  987.50 (158) 

13 
Private science - Public 
Science Relationships 

9.39 (8) 
1.35 (2) 

no 
no 

16 
Patent-Impact & Patent-Exp. 
Paths eq across time periods 
1-3 (1980s) 987.70(154) 9.59 (4) 

17 
Patent-impact & Patent-Exp. 
Paths eq across time periods 
4-6 (1990s) 979.24(154) 1-13(4) no 



19 

Cpmblnations of equality 
constraints 
Impact-patent, exp-patent, 
impact-exp. & Exp-impact eq 
across time periods 1-4 & 5-6 

Model 18 + patent-impact & 
patent-exp Paths eq across 
time periods 4-6 998.44 (170) 

15 
19.79(16) 
10.40 (8) 

9.39 (8) 

20.33 (20) 

no 
no 
no 

no 
18 0.54 (4) no 

Notes: 
Within rea m' private science paths (paten -patent, assignment-patent) are free in ail time periods. All plausible sets of 



APPENDIX E, INFORMANTS 

EPU Interviews 
Pseudonym Area Rank 
Matthew Brewer Physical Sciences School Administrator, Senior Faculty 
Joe Butare Life Sciences Department Administrator, Senior Faculty 
Daniel Buzby Life Sciences Senior Faculty 
Jinn Briel Physical Sdences School Administrator, Senior Faculty 
Jamine Bryn TLO Licensing Professional 
Paul Brouse Life Sdences Senior Faculty 
Richsmd Bryam Physical Sciences Department Administrator, Senior Faculty 
Lana Chang TLO Ucensing Professional 
Sam Coleman Physic£ti Sciences Junior Faculty 
Egan Eldridge Life Sciences Senior Faculty 
Jack Curiy Life Sciences Senior Faculty 
Harold Graab Life Sciences School Administrator, Senior Faculty 
Jeffrey Howard Physical Sciences University Administrator, Senior Faculty 
Sara Howe TLO Licensing Professional 
Richard Hwang Life Sciences Junior Faculty 
Gary Wser Physical Sciences Senior Faculty 
Chris Kramer Physical Sciences University Administrator, Senior Faculty 
Carole Kruse TLO Director 
Came Lefler TLO Ucensing Professional 
Roland Leon Life Sdences Senior Faculty 
Alan Martin Physicad Sdences Senior Faculty 
Louie Mendoza TLO Licensing Professional 
Terry Memck Life Sciences Senior Faculty 
Gus Niven Life Sciences Junior Faculty 
Roy Nemes PhysrcaJ Sdences Senior Faculty 
Pat Olsen Life Sciences Junior Faculty 
Phillip Parker Physical Sdences Junior Faculty 
Nathan Peters Life Sciences Senior Faculty 
Chuck Paulson Physical Sciences Department Administrator, Junior Faculty 
James Plowmem Physical Sciences School Administrator. Senior Faculty 
Sandy Stenan TLO Ucensing Professional 
Robert Schoof TLO Licensing Professional 
Sally Sh£irp TLO Ucensing Professional 
Norm£in Staley Life Sciences Senior Faculty 
Robin Warren TLO Ucensing Professional 

BSU Interviews 
Pseudonym Area Rank 
Arthur Andrews Life Sciences School Administrator, Senior F-aculty 
Terrance Baines Ufe Sdences Department Administrator, Senrar Faculty 
Marcus Buch Life Sdences Senior Faculty 
Henry Cesare Life Sdences School Administrator, Senior Faculty 
Gerald Parrel! Physical Sciences Senior Faculty 
Joe Feathers TTO Ucensing Professional 
Bruce Garver Life Sciences Senior Faculty 



Herman Gleason TTO Attorney 
Dick Harrison TTO Licensing Professional 
Frands Halloran TTO Acting Director 
Jim Heffenstein Life Sciences School Administrator, Senior Faculty 
Martin Henty Life Sciences Senior Faculty 
Chance Hams Social Sciences School Administrator, Senior Faculty 
Joel Kerrigsin Life Sciences School Administrator, Senior Faculty 
Charles LeFevre Physical Sdences Junior Faculty 
Bemard Lampto Life Sdences Senior Faculty 
Norman Davidson Physical Sdences Senior Faculty 
Ham's Lamar Life Sdences Senior Faculty 
Aaron Lampton Physical Sciences University Administrator, Senior Faculty 
Ronda Martin TTO Ex-Director 
Frank Mancini Life Sciences Senior Faculty 
Eric Marvel Life Sdences Senior Faculty 
Tom Payton TTO Attorney 
PJ Parson Physical Sdences School Administrator, Senior Faculty 
Grant Spur Physical Sdences University Administrator, Senior Faculty 
Victor Powers Life Sciences School Administrator, Senior Faculty 
Stan Renton Life Sciences Senior Faculty 
Klaus Switzer Physical Sdences Junior Faculty 
Tex Sargaff Life Sciences School Administrator, Senior Faculty 
William Swecker Physical Sdences Department Administrator, Senior Faculty 
Chas Wolford Life Sciences Senior Faculty 
Jonah Woodall Physical Sdences School Administrator, Senior Faculty 
Nate Constant TTO Licensing Professional 
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