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ABSTRACT 

As the economy shifts from a heavy emphasis on defense science and 

technology to a focus on the application of innovation to commercial markets, decision 

makers are eager to learn how to shape successful universitv-industry partnerships. 

Given that the trend is toward greater numbers of relationships, this national survey 

project investigated whether scientists and administrators involved in university

industry cooperation share similar perspectives. It explored the benefits, conflicts and 

mechanisms related to collaborative activity, and sought to determine the implications 

for universities, industry, and policies directed towards this collaborative activity. 

Sponsored in part by the National Science Foundation, this study is one of the first to 

solicit responses from persons not involved in university-industry collaborative activity 

as well as from those who are. 

This research successfully captured three aspects of conflicts: conflict of 

interest, conflict of commitment and conflict over internal equity. The study found 

that conflict of interest turns on potential financial gain and revenue generating 

activities. Conflict of commitment is viewed in terms of responsibility and loyalty to 

the academic or industrial sector to which the individual belongs. Conflict over internal 

equity centers on traditional academic duties such as teaching and interaction with 

students. The primary benefits society will receive as a result of collaborative activity 

are new knowledge and know-how of new techniques and technologies. Regarding 

specific mechanisms preferred by survey respondents, collaborative universities and 

firms will rely heavily on conflict of interest policies guide appropriate activities. These 

-------- ------------ - _ ... __ ._ ... _ •.. 
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should be specific enough to counsel an individual who has come to a decision point 

with regard to loyalties and at the same time be general enough to treat each 

collaborative endeavor on its unique merits. Regardless of the type of collaborative 

relationship in which academics become involved, the study found that decision 

makers should hold firm in their promotion of teaching and equitable treatment of 

students. In order to be true to their academic identity, university representatives 

should ensure the scale is tipped in favor of teaching, or delicately balanced so that 

teaching activities are equal to collaborative activities. 



CHAPTER 1 

CONTEXT OF THE PROBLEM 

14 

Chapter One is organized into seven sections: (1) a background and problem 

section posits university-industry relationships are being encouraged by governments, 

universities, and firms, resulting in mutual benefits, but these partnerships also 

represent a collection of different interests that need to be better understood so that 

potential conflicts of interest may be reduced; (2) a significance section argues that 

is essential to understand universities' and industry's perspectives regarding the 

benefits of university-industry collaborative activity as well as potential conflicts of 

interest so that healthy relationships may be encouraged through informed policy 

decisions; (3) a purpose section states that the goal of this study is to identify 

similarities and differences in perceptions of benefits, conflicts, and mechanisms that 

foster successful university-industry partnerships among representatives of both 

universities and industry; (4) a framework section explains institutional isomorphism, 

the theory driving this study, that suggests university and industry representatives 

involved in collaborative activity share similar perspectives, and further, that this 

perspective differs from the views held by those not involved in collaborative activity; 

(5) a research questions section defines the knowledge and answers sought by this 

study; (6) a scope and limitations section informs the reader of the context within 

which the study was conducted; and (7) an assumptions section describes the 

underlying conditions on which this study is based. 

----.--------- ------------------
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Background and Problem 

Throughout the past decade, a primary concern of the federal government, 

industry, policy makers and professors has been the decline of U.S. industry in 

competitive world markets (Stewart & Gibson, 1990). In an effort to remedy this 

situation, for the first time since World War II, the United States (U.S.) is shifting its 

economic focus away from defense science and technology (S&T) and toward an 

economy centered on scientific and technological capabilities which can be cultivated 

through a variety of S&T commercial enterprises. Rather than assuming a supply-side 

tactic in which innovation must trickle down to the appropriate industries, the current 

strategy shifts to a demand-side approach that responds to industry's requests for new 

products, processes, and methods (Branscomb, 1991). In order to implement this 

strategy in a coordinated fashion, increased communication and cooperation between 

government, business, and academia is being emphasized (Heaton, 1991). 

In response, organizations are taking on multifaceted roles that are often 

difficult to balance. Industry, faced with constrained resources, increased competition, 

and short development time periods, is shifting its research and development activities 

from in-house developmental capabilities to contractual relationships with external 

sources in order to cultivate the innovations of universities and other organizations 

(Geisler & Rubenstein, 1989; Industrial Research Institute (lRI) Survey, 1992, 1994). 

Universities, dependent upon federal, state and industrial funds, are being requested 

to contribute to society in a threefold manner: 1) assisting in cultivating a creative, 

problem solving workforce that possesses the diverse technical and managerial skills 

needed in industry; 2) conducting research and development that will advance 

-- ._-- ..... _---
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technology and enhance processes; and 3) developing close relationships with industry 

to ensure that business priorities are understood and addressed directly (Burton & 

Cheney, 1991). 

Organizations are willing to accept these diverse roles because the potential 

benefits of joint university-industry relationships are numerous and significant. By 

pooling their resources, universities and firms can effectively utilize their scarce 

resources. With support from industry, universities can maintain state-of-the art 

facilities. University departments can provide support to graduate students willing to 

work on cooperative research projects. Universities can gain an increased 

understanding of the needs and challenges facing industry. In turn, industry can gain 

familiarity with the work of graduate students and offer employment to individuals who 

have demonstrated their capabilities. Through partnerships, firms can utilize university 

laboratories. Further, companies can keep abreast of advances in research which may 

provide a significant advantage over competitors. Thus, healthy relationships between 

universities and industry can provide a number of benefits to the firm, the university, 

and to society in general. 

Achieving these benefits and uniting the public and private sectors in 

collaborative efforts can be very challenging. It is widely recognized that university

industry alliances also bring together two very different organizational structures and 

cultures. "Academic research institutions exist primarily to educate students and to 

discover and extend knowledge (Peters & Fusfeld, 1982, p. 24)." University 

organizational structures and reward systems are designed to value the abstract over 

the applied, the pursuit of knowledge over the development of products, and 

----~~--. -._- -
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recognition from peer scholars over customer satisfaction (Peters & Fusfeld, 1982). 

In contrast, n[i]ndustry exists to provide the optimum return on investment consistent 

with stable growth (Peters & Fusfeld, 1982, p. 24). n Corporate structures encourage 

prompt introduction of innovations to the market over prolonged product development 

cycles, attainment of specific goals over fulfillment of altruistic ends, and immediate 

profit over long-term gains. 

These structural and cultural differences present a variety of challenges to both 

institutions and industry in their interaction with each other. For example, universities, 

in their quest for funding, must balance industry's requests for exclusive rights to 

sponsored research with their long-standing mission to share scientific discoveries with 

the public. Companies, in their crusade for a competitive advantage, must maintain 

equilibrium in satisfying the demands for short-term gains from stockholders and 

investing in long-term activities to enhance products or increase market share (Fassin, 

1991). Universities must concern themselves with the public's interests as well as its 

education and research missions. Firms must balance stockholders' interests as well 

as its product or service goals. This disparity of interests can create conflicts between 

the two organizations and their representatives. Use of the term conflict is not 

intended to elicit a negative connotation; as employed here, the term conflict is used 

whenever there are disagreements between individuals or groups. In this case, 

universities and firms may view similar situations from divergent perspectives, thus 

creating conflict. 

Many of the differences between universities and industry mentioned in the 

literature center on topics that can be grouped into three major areas: conflict of 
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interest, conflict of commitment, and conflict over internal organizational equity 

(hereinafter referred to as conflict when all three are discussed as a general group). 

On the academic side, conflict exists when academics are engaged in inappropriate 

profit situations. These can range from sitting on the boards of companies related to 

a researcher's areas of expertise in the university, to receiving enormous profits from 

equity positions while acting as state or non-profit institution employees, to influencing 

the results of drug testing to ensure continued sales for a given company (Cordes, 

March 3, 1993a, January 20, 1993; Fassin, 1991; Rigert et aI., 1993; Wood, 1992). 

On the corporate side, conflicts arise when a company knowingly uses its resources 

and influence to entice academics to serve the firm's interests perhaps over the 

public's interest. If healthy partnerships are to be promoted, cultivated, and sustained, 

it is important for government, university, and industry officials to be familiar with the 

perspectives of university and industry representatives with regard to their 

understanding of the three types of conflicts. 

Conflict of interest issues center on opportunities for financial gain, 

inappropriate influence, and patent ownership. Most of these sub-topics are related 

to economic gain or the revenue generating potential of university-industry activities. 

For example, university ownership of company stock raises several conflict of interest 

questions: 

Equity participation by a university in a new business development arising from 
university research could in fact provide a source of income that is related to 
the university function. But this raises very serious questions concerning the 
status, treatment and recruitment of faculty whose work might lead to such 
commerc!al exploitation. The efforts required for a typical university faculty to 
act effectively along these lines are considerable. Equally disturbing is the 
possibility that universities would act to limit research publications pending 

.-•.... _- ._-_ .... _------------.. _-_ .. ---
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evaluation of commercial potential. There is a further basis for disruption if the 
desire for commercial exploitation ever became a factor in accepting graduate 
students. There could conceivably be limitations on foreign students who could 
return to other highly industrialized countries with the latest state-of-the-art 
[technology]... (Peters & Fusfeld, 1982, p. 116). 

Inappropriate influence is often connected with control over research direction and 

publications restrictions. Publications restrictions include the amount of time that an 

academic may be required to wait before publishing research results as well as any 

restrictions on the content the researcher may disclose. Patent ownership addresses 

the potential conflict that may result from university ownership of patents and the 

granting of exclusive licenses to university technology. Commingling of funds is 

considered a conflict issue particularly when exclusive licenses are granted to 

companies for research partially supported by the government. 

Conflict of commitment is the umbrella term for multiple academic roles and the 

allocation of time and energy to fulfill those roles. Peters and Etzkowitz (1990)' Peters 

and Fusfeld (1982), and Cutler (1988) identify difficulties academics may experience 

in separating their university duties from commercial efforts. The proportion of time 

allocated to academic efforts and the incentives which encourage specific activities are 

explored as a part of this topic. Conflict of commitment is exemplified by professors 

who obtains industry funding to support a student and federal funding for themselves 

then utilizes his findings, financed by the government, to supplement the industry 

research. Treatment of students is often a conflict of commitment issue. 

Collaborative researchers may contend that their joint research helps to support 

graduate students whereas their critics claim that students are treated as indentured 

_._ ....... __ .. _. __ ... _--------------
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servants who are used to complete the academic research of faculty and then are 

obliged to work for the collaborating company for a fixed number of years. 

Issues related to differing abilities to garner significant internal rewards from the 

organization fall under the rubric of conflict of internal organizational equity (Fassin, 

1991; Hill & Turpin, 1993; Slaughter, 1993a, 1993b; and Wood, 1992). University 

budget allocations tend to favor departments that are able to align themselves with the 

external market in order to gain resources (i.e., higher salaries, increased departmental 

budgets). Those less able to gain outside resources are often downsized or cut during 

budget reductions (Slaughter, 1993a). In addition to increased internal budget 

allocations, the distribution of the academic workload among teaching, research, and 

public service activities often offers university-industry collaborators rewards such as 

lighter teaching loads. For example, course "buy-out" plans might be developed to 

allow professors whose normal course load might be four classes per year to reduce 

that load by one course for every fixed amount of dollars in external funding they 

brought to the department, until they no longer taught at all. 

Significance 

In recent months, conflict issues have been propelled to the forefront of public 

attention. The Chronicle of Higher Education and other publications have frequently 

and consistently indicated that the potential problems outlined in the literature are in 

fact occurring. In a barrage of articles, the repercussions of uncontrolled faculty 

involvement in spinoff companies, secrecy, and industry-sponsored research have 

become more visible (Blumenstyk, January 20,1993, February 10, 1993, February 24, 



21 

1993, March 31, 1993; Carey, 1994, 1992; Cordes, September 16, 1992, January 

20, 1993, March 3, 1993a, June 23, 1993, September 1, 1993, September 8, 1993, 

September 22, 1993, January 19, 1994, January 26, 1994; Gross, 1993; Jaschik, 

1993; Nicklin, January 27, 1993, March 24, 1993a, March 24, 1993b, May 26, 

1993; Ponce, 1994; Solomon, 1993; Wheeler, 1994). These articles prompted the 

initiation of investigations by governmental agencies to determine the accuracy and 

effects of these serious allegations. The public is acutely aware that antithetical 

objectives, incentives, and policies present a variety of concerns that universities, 

companies, and government agencies are struggling to address. Universities and firms 

are developing policies and methods to minimize these differences in order to work 

together effectively. As a result of these activities, new organizational forms of 

cooperation may be emerging. 

Although most scholars agree university-firm partnerships are changing rapidly, 

the literature is contradictory about the nature of those changes. Some scholars focus 

on how to mitigate differences in the two different cultures (8ok, 1982; Fairweather, 

1988; Peter8 & Fusfeld, 1982), whereas others suggest that universities and industry 

are becoming more alike, with academics are becoming more like their corporate 

counterparts (Etzkowitz, 1993, 1992, 1990, 1983; Rhoades & Slaughter, 1991 b). 8y 

understanding representatives' perspective with regard to benefits, conflicts and 

mechanisms, emerging forms of organizational cooperation may be identified. Rather 

than focusing on how to solve problems created by differences between university and 

industry cultures and assuming these differences will be preserved, this study seeks 

to investigate whether universities and firms have developed specific mechanisms, 
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procedures, or processes that preserve the distinguishing aspects of their cultures 

while at the same time altering other aspects of their culture to become more like each 

other. 

Universities have demonstrated behavior similar to their corporate counterparts 

in a number of ways, including the establishment of technology transfer policies in 

which academics are required to assign any rights to their inventions to the institution 

in exchange for a percentage of royalties (Rhoades & Slaughter, 1991a, 1991b). 

Companies have become more like universities by making "their research divisions 

more university-like, with an emphasis on grant writing to government programs, more 

projects conducted by co-op students in cooperation with faculty members and 

placement of company researchers in university research groups to access the stream 

of intellectual life (Etzkowitz, 1993, p. 7)." Some scholars' treatment of conflicts 

focuses on whether or not the norms of the organization, particularly academic, are 

being preserved or violated (The Government-University-Industry Roundtable & 

Industrial Research Institute (GUIRR/IRIl, 1991; Peters & Etzkowitz, 1990; Peters & 

Fusfeld, 1982). They sometimes look for gross indicators of malfeasance and law 

breaking, which may be used as an indication of wholesale normative breakdown 

affecting the distinct roles of the public and private sectors. In contrast, this study 

expects agents involved in collaborative activity within universities and firms to resolve 

conflicts similarly, with individuals involved in collaborative activity behaving more like 

their counterparts in the opposite sector than like their counterparts in the same sector 

who are not involved in collaborative activity. 

----_.- ... _- --- ---._. _._-
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There is very little knowledge about how a broad base of individuals from both 

universities and companies perceive issues related to potential conflicts. Rarely has 

a single study probed these topics by exploring the perspectives of individuals not 

involved in technology transfer as well as those who are. Few studies solicit input 

from individuals across various disciplines and within organizations of diverse sizes. 

This research seeks to understand this unchartered territory and identify factors that 

indicate universities and industry may be perceiving and resolving conflicts similarly. 

This insight is important to decision makers when considering the implementation of 

far reaching policies that affect individuals across sectors and specialties. As the 

federal government initiates efforts to develop a broad-based conflict of interest policy 

(Cordes, June 23, 1993, January 19, 1994; Greenburg, September 15, 1993; Gupta, 

1994), officials should have an understanding of how that policy may affect 

institutions of diverse sizes and with distinct missions. Since university-industry 

relationships are dynamic and ever changing, organizational representatives' 

perspectives provide insight into alternatives that may reduce the potential occurrence 

of conflicts among universities and industry. It is hoped that this insight will contribute 

to a reduced occurrence of conflicts so that the two sectors can be united in 

successful and effective partnerships. 

This study contributes to the research and education infrastructure by providing 

decision makers in universities, firms, and government with empirical evidence 

regarding the changes taking place in university-industry relationships. It compares 

university representatives with their counterparts in industry in an effort to determine 

whether similarities exist in perceptions regarding the benefits and conflicts of 
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university-industry relationships. It investigates the possibility that new forms of 

organizational cooperation are emerging as a result of collaborative activity that 

embraces the needs of both the profit and non-profit sectors. It seeks to discover 

similarities in university and industry perspectives as they relate to conflict of interest 

topics that are difficult to investigate empirically due to their sensitive nature, yet are 

at the forefront of public attention. This study is among the first to explore the 

perceptions of persons not involved in technology transfer in both universities and 

firms and compare them to those who are involved. This research should provide 

decision makers with new and useful information that will facilitate successful 

university-industry collaborative partnerships. 

Purpose 

The overall goal of this study is to identify similarities in perceptions of benefits, 

conflicts, and mechanisms that foster successful university-industry partnerships 

among representatives of both universities and industry. This study will provide crucial 

information to decision makers and is designed to achieve the following objectives: 

1) To collect and analyze data and information in order to increase current 

understanding of how public and private sector representatives view conflict of 

interest, conflict of commitment, and conflict of internal equity. 

2) To discover whether persons involved in university-industry collaborative 

activity are comil')g together to create new forms of organizational cooperation. 
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3) To identify specific benefits and mechanisms, recognized by both 

universities and industry, that might foster successful university-industry 

partnerships. 

The results are intended to provide decision makers in universities, firms, and 

government with insight regarding possible implications of any emerging behavior that 

might occur as a result of increased joint activities among universities and 

corporations. With a greater understanding of both university and industry 

perspectives, improved collaborative strategies can be developed and implemented. 

Framework 

In a seminal article for organizational sociologists, DiMaggio and Powell (1983) 

suggest that the problem in organizational studies is not to explain differences, but to 

identify why institutions become alike over time. Certainly, the top 50 universities 

look alike, and in many ways Fortune 500 companies are similar. DiMaggio and Powell 

(1983) theorize that organizations come to look like each other because of coercive, 

mimetic, and normative isomorphism (isomorphism refers to similarities in form, 

behavior or attitude). It should be noted that coercive is not used in the negative 

sense of inappropriate influence, but it is used to indicate federal, state, and local 

pressures to which an organization is required to respond. These pressures often take 

the form of regulations, changes in budget allocations, and legislation. 

Coercive isomorphism is akin to resource dependency theory and "results from 

both formal and informal pressures exerted on organizations by other organizations 

upon which they are dependent and by cultural expectations in the society within 
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which organizations function (DiMaggio and Powell, 1983, p. 150)." Financial 

pressures represent the most common coercive mechanism. The state legislature 

(through state appropriations), the federal government (through research awards), 

businesses (through directed research funds), and philanthropists (through donations)' 

may have a coercive effect upon institutions. Institutions respond to these 

constituents in a manner that provides maximum revenue and benefit. During times 

of uncertainty and challenge, when funding and profits oscillate, increased linkages 

between universities and firms occur (Fairweather, 1991). "This explanation fits with 

resource dependency theory, where the focal organization[s] must attend to the 

demands of those organizations or institutions in the environment that provide 

necessary and important resources for the focal organization's continued survival 

(Stewart & Gibson, 1990, p. 110)". 

In other words, universities are seeking resources from industry at the same 

time industry is seeking knowledge, know-how, and people from universities. Dollars 

and knowledge, know-how and people are the resources being exchanged in university

firm connections. Resource dependency theory views relations between organizations 

and their environment "as a power relationship between the organization and external 

organizations or groups that control critical resources (Rhoades, 1991, p. 5)". 

Organizations, and the departments and individuals within them, respond to constraints 

by choosing alternatives that provide the scare resources necessary to sustain 

organizational activity. Conflict and struggles for resources are an enduring part of 

organizational life. 

_._------.. - -------- ------------------ ------
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DiMaggio and POWElIi (1983) theorize that mimetic behavior occurs when 

organizations are changing, goals are ambiguous, and future roles are uncertain. This 

mimetic behavior is evident when similar institutions, and the actors within them, look 

to each other to identify methods to deal with the uncertainty. Mimetic isomorphism 

explains behaviors that do not necessarily enhance an organization's effectiveness and 

efficiency, but enable the organization to survive in a period of turmoil and uncertainty 

(DiMaggio & Powell, 1983). During periods of fiscal stress and economic or 

professional adjustment, organizational representatives will look to other institutions 

and implement similar decisions, practices, and procedures. By modeling actions after 

others, uncertainty can be decreased and/or the prestige and stature of the institution 

in the eyes of its peers and constituents can be increased. Organizations worldwide, 

including universities, firms, and governments, have been experiencing a period of 

tremendous change. 

Normative behavior "sterns primarily from professionalization (DiMaggio & 

Powell, 1983, p. 152)." Organizational members seek to legitimize their occupational 

autonomy and define their field by collaborating with others who are in the same field 

but are employed by different organizations. This peer-to-peer interaction creates a 

professional alliance that sometimes supersedes institutional commitment. Normative 

isomorphism refers to the pressure and influence exerted by peers on each other. As 

professionals seek to define the boundaries of knowledge within their field and develop 

mechanisms which legitimize membership in the profession, they gain increasing 

control over the manner in which the work is done and the process by which the work 

will be evaluated. Soon, employees within an organization working in a given 

-- ------------------------------------
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profession become almost interchangeable with their counterpart professionals in other 

organizations (Bolman & Deal, 1990). Indeed, the circulation of professionals among 

organizations is a major mechanism through which normative isomorphism is effected. 

University and industry collaborative agents operate in the same policy arena. 

Their work is similarly are affected by legislative decisions and constraints. 

Collaborative agents interact frequently, and as a result share similar perspectives and 

understand each other's arenas. Because collaborators are influenced by similar 

external, internal and peer pressures, isomorphism was chosen as the lens through 

which the results would be interpreted. 

The theory of institutional isomorphism is that coercive, normative, and mimetic 

factors influence persons involved in collaborative activity to form close alliances. 

Further, these agents of collaborative activity share more in common with each other 

than they do with persons who are not involved in collaborative activity, even if they 

are within the same organization or economic sector. Perhaps some university 

administrators and faculty are beginning to share the same views that are held by 

some industry managers and scientists. Other university actors not involved in 

transfer, such as humanities, education, fine arts and social sciences faculty 

(Slaughter, 1993a), are expected to become increasingly distinct from those who are. 

It is anticipated that faculty and administrators who collaborate with industry are 

developing new organizational and professional forms based on their conceptions of 

conflicts and the manner in which they collectively resolve those conflicts. 

Generally, this study assumes that organizational structures, and the individuals 

within them, are changing to accommodate new and different functions in universities 
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and companies. The basis of university and industry collaborative activity can be 

illustrated as follows: 

The university is best able to perform basic research; basic research is related 
to stimulating technical innovation; innovative corporations create jobs and 
markets; small innovative corporations often initiate high technology production 
efforts and generate high-paying jobs to replace increasingly unstable blue-collar 
occupations; large corporations need university research to increase their 
innovative, competitive edge; by pooling their efforts corp[orations and 
universities benefit each other; the joint efforts of universities and corporations 
in high technology or science-based industry is the key to American success in 
global markets; and American economic success is critical to societal well-being 
(Slaughter, 1990, p. 144). 

Generally, new ideas, products, and services are the key to economic growth and 

positive change. National policy should identify and implement programs that 

encourage the discovery of technology and know-how necessary to create new 

products and services. In doing so, the overall good of society will be enhanced. 

Research Questions 

The research questions are as follows: 

1 ) With regard to conflict of interest, conflict of commitment, and conflict 

over internal equity, do the views of academic and industrial sector 

representatives suggest that persons involved in university-industry 

collaborative activity are similar to each other? If so, are those involved in 

university-industry collaborative activities more like each other than they are 

like other personnel in their own sectors of society who are not involved in 

university-industry collaborative activities? 
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2) In which areas do respondents from universities and firms share common 

perspectives with respect to benefits, conflict of interest, conflict of 

commitment, conflict over internal equity, and mechanisms that minimize 

potential conflicts? 

3) Do the perspectives of professionals in the academic and industrial settings 

indicate that persons involved in university-industry activity are distinct from 

those who are not involved? 

4) Which specific benefits and mechanisms are suggested by both universities 

and firms to foster successful university-industry relationships? 

Scope and Limitations 

University-industry collaborative activity is diverse and unique from situation to 

situation, organization to organization, and specialization to specialization. In order to 

systematically and empirically study these amorphous relationships, a narrow study 

topic must be carved out. Based on the literature and ongoing federal and state 

legislative discussions, this study focuses on conflict issues that are substantial and 

important indicators of shifts in organizational forms and individual attitudes and 

relationships. While the scope of the study is comprehensive, including conflicts, 

benefits and mechanisms that might foster successful university-industry relationships, 

it is still limited in comparison to the many facets of collaborative activity that might 

be studied. For example, a study could be designed to identify aspects of collaborative 

activity that potentially motivate individuals to pursue personal gain over organizational 

or societal gain. 
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This study is additionally constrained by its theoretical lens, which is generally 

structural-functional. While it is acknowledged that some differences exist between 

the academic and industrial sectors and between the different specialties within each 

organization, the study does not take into account differences that may exist due to 

gender, race, or class structures. Regardless of involvement in a particular sector, 

position within a class structure, or identification with a given race or gender, all 

individuals share a common set of basic values and beliefs. 

Empirical in nature, this research is also limited by the focus and depth of the 

studies that precede it in the literature. Since few empirical studies of university

industry collaborative relationships have been conducted (Geisler & Rubenstein, 1989), 

this research is exploratory and descriptive in an effort to build the fundamental 

understanding necessary to move toward more predictive models. 

Lastly, the data for this study was gathered through a questionnaire that was 

distributed to small, medium, and large universities and firms across the United States. 

Survey instruments themselves have limitations that are discussed in Chapter 3. In the 

case of this study, although the questionnaire is thorough and lengthy, it still did not 

encompass every combination and permutation of the issues that arise in the literature. 

Instead, it focused on key areas thdt were consistently discussed in the literature. 

Some potential respondents were not willing to take the time either to participate in 

the study or to distribute additional instruments provided. Others did not believe they 

understood the study topic well enough to provide informed insight. Without the 

personal contact that is achieved through interview or observation methods, survey 

recipients could not immediately clarify any questions that might arise at the time the 
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survey instrument was initially received. Although every effort was made to reach out 

to a diverse and representative population, the study is not inclusive of all companies 

and universities in the United States. Thus, this study is limited by the characteristics 

of respondents choosing to participate and their corresponding perspectives. 

Assumptions 

The fundamental premise of this study aligns with the perspectives of President 

Clinton and his science policy advisors (Greenburg, January 15, 1993, September 15, 

1993): that university-industry relationships can and should be sustained. This 

implies that the exchange of dollars for knowledge, know-how, and people is an 

acceptable and desirable activity. It is recognized that many valid points are raised by 

authors who do not believe university-industry collaborative activity in its current form 

should be promoted (Dickson, 1982; Etzkowitz, 1990; Rhoades & Slaughter 1991 b), 

therefore, this study addresses some of the major issues raised by these dissenting 

voices. 

Generally structural functional in its perspective, this research grounds its 

findings in the assumption that a variety of individuals across a broad spectrum of 

organizations are beginning to share certain perspectives with regard to benefits, 

conflicts and successful mechanisms. By identifying and understanding academic and 

industrial representatives's views, whether they are involved in collaborative activity 

or not, the structure and function of an organization or process may be adjusted to 

better accommodate university-industry cooperation. Since the existing structure is 

presumed to be basically sound, any necessary changes will be incremental rather than 
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substantial. Finally, the study presumes that the respondents are representative of 

their organization and sector and that their answers to the questionnaire are truthful. 

-------------- .-.-- --------------
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CHAPTER 2 

REVIEW OF RELEVANT LITERATURE 

The tremendous volume of literature that addresses university-industry 

collaborative activity is fairly homogeneous, with similar concepts being tested in 

different fields such as life sciences (Blumenthal, Gluck, Seashore Louis, & Wise, 

1986a, 1986b) and chemistry (Etzkowitz, 1992). Most authors discuss the motivators 

and obstacles to successful collaboration and suggest ways to overcome the 

obstacles, assuming the organizational structure and individual attitudes that contribute 

to these barriers are enduring. Several authors make reference to conflicts of interest 

as a potential barrier, but few have explored the topic in depth to better understand 

and describe these conflicts. Unlike other studies, this thesis begins with the premise 

that organizational structures and attitudes are quite flexible and their cultures are 

possibly permeable even by other organizations and external influences as they evolve 

to adapt to fluctuations in the environment and marketplace. This study investigates 

the possibility that universities and industry may be transforming to successfully 

address potential conflicts and to maximize the benefits of collaborative relationships. 

Chapter Two is limited to the literature specifically addressing the six related 

topics explored in this study. The sections are organized as follows: (1) a 

collaborative relationships section paints a historical picture of how university and 

industry relationships have changed in the past; (2) an academic norms section 

describes the cornerstones of academic life from which conflict issues are discussed; 

(3) a conflicts section identifies and describes the major issues falling under the 

-.. -- ----- --- ------------_. -.-.. 
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categories of conflict of interest, conflict of commitment, and conflict over internal 

equity; (4) a benefits section outlines studies describing the rewards that rise out of 

collaborative activity; (5) a mechanisms section provides an overview of the known 

methods used to engage in collaborative activity; and (6) a summary section reiterates 

the manner in which this study adds to our current knowledge of conflicts, benefits, 

and mechanisms. 

Collaborative Relationships In Perspective 

This section describes the historical backdrop from which collaborative activity 

has grown and describes changes in the nature of these collaborative relationships. 

American universities and firms were interacting before the turn of the century, but it 

was in the late 1800's that the federal government encouraged collaboration through 

the implementation of new programs and incentives. Thus, this period is an 

appropriate starting point for this review. 

Historical Background 

During the late 19th century, the U.S. government focused its effort on the 

building of internal infrastructure necessary to support a growing nation. For the first 

time, the government used its land holdings to stimulate university involvement in the 

economic development of the country (Etzkowitz, 1990). In 1862, President Lincoln 

signed the Morrill Act that encouraged all states to use the revenue generated from 

federal lands to create and support state colleges and universities. In 1887, the Hatch 

Act provided funding for agricultural experiment stations within the land-grant 
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universities and "formalized the role of research and the teaching about that research 

in the agricultural and mechanical institutions (Cohn & Leslie, 1980, p. 18)." This 

marked the beginning of universities' focus on applied research (Stewart & Gibson, 

1990; Reams, 1986). Higher education's role in public service and economic 

development was further encouraged and reinforced by the Smith-Lever and Smith

Hughes Acts which created university extensions and promoted vocational education. 

This new legislation initiated the transformation of both university and corporate 

organizational structures. Influenced by German universities' model of research, 

American academics began to pursue research as a separate and distinct goal during 

the 1870's and science became increasingly important and prestigious (Vesey, 1965). 

As a result, universities began to establish laboratories in order to discover knowledge 

and utilized seminars to disseminate the newly recognized knowledge through teaching 

(Cohn & Leslie, 1980). At the same time that universities embraced research as an 

integral function, companies began to conduct industrial research, asserting that they 

were responsible for "converting technological advances to economic use (Fusfe/d & 

Hasklich, 1987, p. 313)." The first industrial laboratory was established by the 

General Electric Company in 1900, and industry involvement in research grew steadily 

for the next fifty years. "Efficiency" was the widely used slogan that encouraged 

university involvement in the conduct of research that had direct application to 

utilitarian and market needs (Scott, 1983; Vesey, 1965). 

From the turn of the century to the 1940's, government, business and academe 

focused their efforts on the practical needs of the two world wars and the leading 

industry of the time, agriculture. Research was used to bring the country out of the 
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depression through the war enterprise. The federal government contracted with 

universities and firms to contribute to the war effort during World War II (Reams, 

1986). By the time the war was over, business had become enamored with the 

usefulness of science, and the federal government began aggressively promoting the 

need for technological advances through further research (Etzkowitz, 1990; Malecki, 

1991). With the formation of the National Science Foundation in the late 1940's and 

President Truman's recommendation to allocate one percent of national income to 

research and development, federal support for science and research increased (Reams, 

1986). Growing interest in university-industry collaborative relationships culminated 

in the founding of a series of firms, including American Research and Development 

(ARD) and Digital Equipment Corporation (DEC) (Etzkowitz, 1990). Fueling these 

activities, federal support for research grew by more than 350 percent from the early 

1950's until it reached its peak in 1967 (Mansfield, 1979, 1988, 1990). During this 

decade, many universities developed an appetite for research funding that quickly 

became difficult to sustain. Since 1967, the federal portion of the total investment in 

research and development has declined steadily (Killian, 1970; Mansfield, 1979, 1988, 

1990). 

With the reduced availability of federal funding, academic researchers sought 

out new ways to generate revenue for their projects. Unlike 19th century France and 

England, when profit from commercial research was beneath a scholar's dignity, 

academics began to accept and expect financial gain from the fruits of their labor. 

U.S. scholars were influenced by the German government's encouragement of 

commercial research to supplement academics' relatively low salaries. In an 

--_ .... -- ._--- ---.-------------
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adaptation of the German model, American scholars began to provide consulting to 

firms to supplement their income and promote the practical use of research. As a 

result, since World War II, the ability to secure funds to support scientific research has 

become a criteria for success in some academic fields (Etzkowitz, 1983, 1992). As 

academics have become more aggressive in their pursuit of funds, their role in 

contributing to market needs has become entrenched. It seems that the catch phrase 

"efficiency" has been replaced with references to "economic development", "national 

growth", and "global competitiveness". This change, along with the others described 

above, are representative of the transformations taking place within universities and 

firms to accommodate collaborative activity. As a result, the structure and function 

of the university of the 19th century is very different from the configuration of 

universities today. 

Recent Changes 

Economic development, the slogan used to encourage university-industry 

collaboration today, is "an umbrella term encompassing those policies, procedures, and 

tactics necessary for job creation, job retention, new business development, and 

community image enhancement (Sheppard, 1986, p. 1)." The logic for including 

universities in economic development activities is easily understood. New ideas lead 

to new products, processes and services. Educated individuals develop new 

techniques and methodologies to commercialize these ideas. Highly skilled workers 

produce these goods and services. Thus, the overall prosperity of society is 

accomplished through the stimulation of high paying jobs and sustained through a 

global competitive advantage by way of superior products and services (Malecki, 

-- --- -----.----------------



39 

1991). The success of university-industry joint ventures can be found in the high 

technology enterprises that have been spawned, including Micro-Electronics and 

Computer Technology Corporation in Austin (MCC), the Research Triangle in North 

Carolina. Route 128 in Massachusetts, and Silicon Valley in northern California 

(Etzkowitz, 1990). In addition, new fields such as computer science and 

biotechnology have emerged as a result of increased technological capabilities 

(Etzkowitz, 1990; Slaughter, 1990). In the main, new knowledge, new products, and 

better jobs are the benefits that university-industry collaborative activity provides 

society. 

To further stimulate these economic benefits, the federal government provides 

funding for joint research projects, academic-industrial parks, and other collaborative 

mechanisms. Also, incentives and policies have been implemented to provide direct 

benefits to cooperative universities and firms (Fairweather, 1988; Peters & Fusfeld, 

1982). Among the most crucial of these incentives was the passage of the 8ayh

Doyle Act that allowed universities to hold patents and to grant exclusive licenses for 

federally sponsored discoveries (Rahm, 1994). Since most university research is 

funded by the federal government (Dickson, 1984)' 8ayh-Doyle opened up a whole 

new spectrum of activities to universities across the country, including patenting, 

licensing, and commercialization. Prior to 1980, "universities had to forgo claims to 

intellectual property stemming from research done with federal funds, in part to ensure 

their disinterestedness, in part to prevent the public from paying twice for the fruits 

of research (Slaughter, 1992, p. 3)." Recognizing the opportunity to generate much-

_ .. _._--._---
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needed revenue, universities increased their active pursuit of collaborative relationships 

with industry. 

However, university involvement in collaborative activities with industry is 

currently the topic of debate. Some authors believe that universities, and the 

researchers within them, can and should seek to be active contributors to industrial 

research (Bok, 1992; Killian, 1970; Sanford, 1982; Wescoe, 1970). They go along 

with the historical trend and assert that one of universities' many roles is to service 

the American economy. These scholars believe the relationship between universities 

and firms is reciprocal and mutually beneficial. 

The corporation depends on the university as a source of its personnel and 
leadership for the future, as a source of the continuing creation of new ideas 
and new concepts which can be implemented for practical utilization, as a 
continuing explorer of theory, as a source of consultative and advisory services, 
and as a provider of continuing educational opportunity for corporate personnel. 
The university depends on the corporation for advisory services, and most 
importantly, for continuing support of its operations. A healthy economy 
spurred by the success of corporate endeavor is beneficial to higher education; 
a strong university system ensures the future for corporate enterprise (Wescoe 
1970, p. 54). 

These authors highlight the successes of university-industry collaboration (Le., hybrid 

corn, insulin). As proponents of collaborative activity, they believe university 

researchers have the wisdom and know-how to expand the frontiers of knowledge 

while, at the same time, helping firms apply new discoveries to commercial use. They 

accept the academic norms discussed in the next section and believe researchers will 

conform to these high standards. Their views assume that potential temptations to 

maximize personal gain will be cast aside because scholars are objective and neutral 

in their professional approach. 
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In contrast, many authors assert that collaborative relationships may be 

detrimental to society in the long run. As government sponsorship declines and 

involvement with industry increases, these authors believe universities are becoming 

increasingly dependent on private firms to support their research activities. They 

assert that industrial and federal funding sources are not interchangeable. Partnering 

with the federal government, which is a public entity with concerns for wider society 

that are similar to those of a university, is distinct from partnering with firms, whose 

major concern is profit and competitiveness in the marketplace. When sponsored by 

the federal government, academics usually conduct basic research, which is often 

characterized as exploratory and involves the pursuit of new knowledge guided 

primarily by curiosity and the next logical step in the discovery process. In contrast, 

industry-sponsored research usually has direct application to the firm's products and 

involves the pursuit of knowledge to improve a product or product line guided primarily 

by commercial competitiveness. It should be noted that this distinction between basic 

and applied research is discussed, by proponents and opponents alike, as though the 

boundaries were clear, but, in fact, "the barriers between the two are probably highly 

permeable (Slaughter, 1993b, p. 286)." Still, in these authors' view, the majority of 

federal funding has been increasingly awarded in research areas that focus on applied 

or pre-competitive technologies: 

a) programs for generic R&D are tied to strategic plans for new business 
growth; b) higher scales of financial and technical resources are therefore being 
concentrated in areas of priority interest to industry; c) collaboration is 
occurring in sectors characterized by R&D intensity such as chemicals and 
microelectronics, where technical advantages is necessary for competitive 
position and where independence and rivalry have been industry trademarks; 
d) large companies and multinationals, previously self-sufficient to a large 
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extent, are now actively pursuing collaborative mechanisms to access the 
external technical reservoir; e) a broadened scope of activity with an increase 
in the number of industry sectors involved and the types of mechanisms utilized 
is evident (Fusfeld & Haklisch, 1987, p. 308). 

Since pre-competitive technology is related to industrial groups, the topics and 

direction of these research projects are usually narrowly focused. Often the research 

results are of benefit only to a few companies within the related industry. According 

to these scholars, this research, which is beneficial to industry, may not parallel the 

direction that is beneficial to academe or to society. 

Unlike those who support current collaborative activities, these authors believe 

the academic norms discussed in the next section are being violated. They cite a 

number of cases in which academics have set aside academic values in favor of 

personal gain (Etzkowitz, 1983, 1992, 1993; Dickson, 1984; Fassin, 1991; Florig, 

1986; Luton, 1989; Peters & Etzkowitz, 1990; Rhoades & Slaughter, 1991 b; 

Slaughter & Rhoades, 1990; Slaughter, 1985; Wood, 1992; Zuckerman, 1993). Some 

of these authors suggest that the patterns of interaction and organizational structures 

that institutionalize these norms and behaviors will continue to serve the interests of 

a few at the expense of the interests of the many until the configurations and 

structures are fundamentally changed. Although both proponents and opponents of 

collaborative activities argue their case from a fundamental and shared experience of 

these academic norms, values, and beliefs, few outside of academe fully understand 

these written and unwritten standards of conduct. Further, few within academe have 

specifically identified the precepts upon which academic values and beliefs are formed. 

--------------- -.--.-- ------------
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Academic Norms 

This section describes the general concepts from which potential conflicts in 

collaborative relationships are discussed. These academic traditions, values, and 

beliefs draw primarily upon academic freedom, Mertonian-type norms, and notions of 

equity and public service as part of the academic legacy. 

Academic Freedom 

A subject of concern and discussion since the time of Socrates (Nash, 1966), 

academic freedom is accepted and valued by members of academe in the same way 

that the Bill of Rights is embraced by the citizens of the United States. Like the rights 

of individuals in the U.S., academic freedom includes a number of specific privileges 

deemed necessary for academics to function fully, without restriction. The elements 

of academic freedom began to take shape at the turn of the century when American 

scholars studying in Germany embraced the German ideal of autonomy. These U.S. 

professors, who had been accustomed to being held accountable to religious governing 

boards or similar forms of authority, found the German conception of a university, 

detached from societal pressures and free to explore any area of interest, very 

appealing. Upon their return, these American professors began asserting their 

"expertise" in a given field and their right to gain control over their academic activities 

(Schaffer, 1980; Scott, 1983; Vesey, 1965). Faculty began to organize and rally 

support for an ideology of the professorate that is liberated from religious or political 

--- .... -- .. ----- -- .. - --- .... --- ._--------- ---. ---
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board controls. In 1915, the newly created American Association of University 

Professors (AAUP) 

announced the principle tenets of academic freedom: the right of professors 
to speak their minds freely as teachers and scholars; the guarantee of tenure, 
with its protection from dismissal except for incompetence or moral dereliction; 
and the right of faculty members to have a hearing before being disciplined 
(Bok, 1982, p. 5). 

Soon, the ethos of exploration and freedom became an integral part of academic life. 

It is argued that these convictions are supported from epistemological, political 

and moral perspectives (Brubacher, 1982). Epistemologically, scholars must act 

autonomously. They must be able to pursue the quest for new knowledge without 

influence from governments, churches, or companies. Academics' long training has 

brought them the expertise to discern appropriate paths and the proficiency to follow 

them. Politically, scholars must be free to express themselves without fear of reprisal. 

They should be free to utilize their expertise to pursue unpopular avenues and they 

should have the right to speak to scholars, students, and the public regarding their 

discoveries. Morally, academic freedom is necessary to protect the public's interest. 

"One of the main sources of moral perplexity is lack of knowledge about the facts 

connected with any moral dilemma. By giving scholars the freedom and security to 

research these facts as a vocation, we put ourselves in a more insightful position to 

perceive the right thing to do (Brubacher, 1982, p. 46)." 

It should be noted that, like the American Bill of Rights, the actual protection 

provided under academic freedom is hotly contested. Faculty who were against World 

War I were fired rather than being protected by these norms and "neither the AAUP 

nor tenure were institutions sufficient to protect professors accused of Communism 
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during the Cold War (Slaughter, 1988, p. 81)." Rights to tenure have been ignored in 

the past and are currently disregarded in cases of financial exigency (Gumport, 1993; 

Kerlin & Dunlap, 1993; Rhoades, 1993; Slaughter, 1993a). Despite this evidence that 

the provisions of academic freedom are not always upheld, all faculty rely on its tenets 

to argue their position. Like many traditions and beliefs, the description of academic 

freedom has evolved into a board characterization of " ... the intellectual climate 

established by senior faculty when they are able to exercise the professional autonomy 

that comes with control of personnel policies via due process mechanisms, and have 

the job security that comes with tenure (Slaughter, 1988, p. 100)." 

Mertonian Norms 

While academic freedom defines the rights of individual faculty members, 

Mertonian norms guide their approach to the conduct of research. In the main, it is 

believed that research enhances an academic's teaching and contributes to students' 

learning of state-of-the-art technology and techniques. 

It is the special strength of university research that it is imbedded in the 
process of education. Science education must take place in the provocative, 
generative environment of creativity, with the young apprentice scientist 
himself learning by research, and in this way gaining the insights, the skills, and 
the outlook which are in combination essential for productive scientists (Killian, 
1970, p. 39). 

In the same way that faculty rights were delineated by the AAUP, the research process 

itself became more formalized. American scholars, seeking better ways to identify the 

next step in the discovery sequence, began to assert that a form of pure science 

------------_ ....... _- ._._- .. _--- ._--- ._- -. ---. 
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existed. In the 1950's, Robert Merton advanced the notion that the following norms 

undergird scientific discovery: 

The four principle norms are universalism, communality [or communism), 
organised skepticism and disinterestedness. Simply put, scientists should with 
caution but with an open mind treat any knowledge-claim on its merits. They 
should share with their peers, in a free exchange, ideas that are subject to close 
scrutiny and free from personal interest or ambition .... [C]onformity to these 
institutional codes of practice helps to ensure the production of objective 
scientific knowledge. (Webster, 1991 b, p. 7). 

According to Merton, all academic disciplines should cultivate these norms. However, 

when these norms were introduced, some scholars asserted that Merton had never 

empirically demonstrated that scholars were guided by these norms, and, if they 

adhered to them as ideology, that their practice was better informed. 

Although academics' level of commitment to these norms is unclear, these 

norms are often the basis from which the conflicts, advantages, and disadvantages of 

collaborative activity are discussed. Thus, it is necessary to understand Merton's 

norms to fully comprehend the debates surrounding potential conflict issues. 

Universalism. 

The underlying assumption of this norm is that there exists only one Truth. 

This Truth can and should be unearthed independent from the discoverer's personal 

beliefs, values, and characteristics. The researcher's task is to discover this Truth, 

then describe and prove its value or existence. Intertwined in the concept of 

universalism is the idea that this Truth will be constant and consistent throughout the 

globe. For example, the law of gravity holds true in Europe as well as Africa as well 

as any location in the world. Although researchers might be residents in any country, 

when they set aside their societal convictions and free themselves of the forces within 

----- ---- ------- ----------------- ------ ----
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their environment, they will discover the same Truth as other scholars throughout the 

world. Thus, this Mertonian norm aligns the researcher with physical and empirical 

(positivist science) boundaries rather than national boundaries and their corresponding 

political agendas (Storer, 1966). 

Communality. 

The norm of communality, also called communism, instructs researchers to 

share all results with other scholars. 

[This is to be done] ... freely and without favor, for knowledge that is not in the 
public domain cannot be part of the legitimate body of knowledge against 
which creativity is measured and to which other scientists refer in their work. 
Further, since other scientists cannot be expected to know what one is working 
on, this norm encourages the scientist to take the initiative in placing his 
findings before his fellow scientists (Storer, 1966, p. 79). 

This norm lays the foundation for scholars to build upon the works of others. It also 

provides a check-and-balance approach that ensures the discovery can be duplicated 

and validated. 

Skepticism. 

The norm of skepticism directs the researcher to approach past works with an 

element of disbelief. If the researchers' current study builds upon the findings of 

others, the antecedent findings must not be open to question. Again, this is a check 

to ensure that only the Truth will be upheld as a discovery. "The only ethical principle 

which has made science possible is that the truth shall be told all the time. If we do 

not penalise false statements in error, we open up the way, don't you see, for false 

statements by intention. And of course a false statement of fact, made deliberately, 

is the most serious crime a scientist can commit (Snow, 1960, p. 281 )." 
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Disinterestedness. 

In the purest sense which Merton intended, this norm prohibits the researcher 

from being motivated by any personal gain, including prestige and recognition. It 

directs the researcher to be motivated solely by curiosity and an insatiable desire to 

discover new knowledge. However, the norm of disinterestedness has been modified 

over time to mean rationality and objectivity, as Bernard Barber interpreted Merton's 

norm of disinterestedness (Storer, 1966). Barber's goal of rationality compels 

scientists to understand discoveries as abstractly and generally as possible. This 

dictates the use of empirical testing to prove concepts and emphasizes that all 

phenomenon should be approached within a clear and understandable progression. In 

this way, a logical, cogent argument can be made to prove the research. Barber's goal 

of objectivity requires the researcher to remain emotionally neutral. When combined 

with the other Mertonian norms, objectivity" ... enjoins the scientist to avoid so much 

emotional involvement in his work that he cannot adopt a new approach or reject an 

old answer when his findings suggest that this is necessary, so that he cannot 

unintentionally distorts his findings in order to support a particular hypothesis (Storer, 

1966, p. 80)." 

These four Mertonian norms permeate the academic community, even though 

many scholars have been critical of them and others are ambivalent about how deeply 

scientists are committed to them (Slaughter & Rhoades, 1990). Many scholars believe 

there is no single Truth. Even in the physical sciences, fixed Newtonian laws are now 

being challenged through new understandings such as quantum physics (Rifkin, 1980) 

and chaos theory. Intertwined in the opposition to the existence of a solitary Truth is 

-------- ---- -- .. - ------ --------- ' .. _". -----
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the doubt that academics are able to adhere to Mertonian norms such as 

disinterestedness (Dickson, 1984; Slaughter, 1990). These critics assert that 

scientists, as members of a complex social system that dictates acceptable behavior 

and standards of success, can never fully disengage themselves from their research 

subjects as required by Mertonian standards (Schrader-Frechette, 1985). In addition, 

critics point out that even the most distinguished intellectuals are affected by the 

tension between the duty to share the truth and the ambition to attain personal credit. 

Others claim that academic dishonesty is not, and has never been a rare event, though 

they admit it is impossible to quantify the number of cases of forgery (Long, Jr., 

1992). 

Recognizing that these criticisms exists, the reader should understand that 

Mertonian norms have become woven into the fabric of academic life. They represent 

the foundation from which potential conflicts are described. 

I:!Jotions of Public Servir-e and Equity 

An understanding of academic values and beliefs related to collaborative 

activities is not complete without the inclusion of important academic traditions that 

permeate university culture. Two traditions that are particularly relevant to this study 

involve public service activities and notions of equity in rewards. 

Public Service. 

Society expects universities to contribute to its economic welfare through public 

service and research contributions, at least in part because society pays for research 

and higher education through taxation and tax exemptions. Service is the organized 

------ --- --- ------------------
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activity of the institution to provide the public with knowledge and expertise for free. 

Traditionally, public service has been accomplished through volunteer and consulting 

activities as well as the entrance of graduates into the marketplace (Geisler & 

Rubenstein, 1989). In support of the consulting role and its ties to public service, 

which is somewhat related to economic development, universities grant faculty the 

opportunity to sustain relationships with external organizations by permitting 

academics to spend one day per week on external activities. Faculty generally use .this 

20% of their time for activities such as consulting services to companies and board 

directorships (Fassin, 1991; Kenney, 1986). However, this time is used at the 

academic's discretion, despite the public's lack of confidence that these activities are 

conducted in a manner that best utilizes faculty expertise (Linnell, 1982). Very little 

is known about the nature of consulting activities and whether academics believe this 

time should be used to generate revenues or serve the public for free. 

In addition to its ties with public service, consulting often provides faculty with 

supplemental income. Most academics defend their right to conduct consulting 

activity by arguing that it " ... is an excellent method of keeping up with advances in 

the field, is a source of research ideas, and is an efficient means of transferring 

university research into practice (Linnell, 1982, p. 43)." While these advantages, 

which are connected to academic life, may be true, few academics acknowledge the 

amount of compensation obtained. Many believe that, today, this one day per week 

is viewed by academics to be restitution for salaries that are somewhat lower than 

those in the marketplace. Unlike the standard wages plus benefits provided to 

employees in industry, faculty are compensated for an academic year, the duration of 
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which is typically nine months, or three quarters of a calendar year. In contrast to the 

standard 40-hour work week in industry, faculty are not required to work a given 

number of hours, as long as they fulfill their academic responsibilities. The National 

Science Foundation (NSF) estimated that the average faculty work load is fifty hours 

per week (NSF, 1981). The summer months, and the one day per week allotted for 

public service, are frequently regarded as unpaid time. Thus, academics feel free to 

use this time to conduct revenue-generating consulting activities to supplement their 

income. In a 1975 survey, 26% of physical science and 68% of engineering 

academics indicated that consulting was their first or second largest source of 

supplemental income (Linnell, 1982). Thus, the allocation of one day per week for 

public service has become a significant academic practice that is supported by the 

institution and coveted by faculty. 

Equity. 

Like consulting, comparable salaries and equal access to resources are 

important academic traditions. In early Greece, intellectuals who equate to today's 

faculty were often members of a pre-Socratic school of philosophy who were paid fees 

by aristocrats and the wealthy to tutor their sons. During the medieval period, for the 

first time, students were taught collectively in groups and by the fourteenth century 

faculty members were being paid salaries by their university (Cohn & Leslie, 1980). 

It was widely believed that" ... professors [had) chosen to forgo high incomes for the 

greater satisfactions of teaching students and searching for truth (Bok, 1993, p. 156)." 

Although the entire professorate was well regarded as a profession, with all disciplines 

equally revered, their salaries were generally considered meager . 

. _--- -----_ .. __ .. - --- .. _._-- ._-----------_. ---
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With the conclusion of World War II and subsequent expansion of higher 

education, the variety and number of new academic disciplines (e.g., computer 

science, biotechnology) began to grow (Slaughter, 1990). Average faculty 

compensation rose in the 1980's, with some professors receiving greater rewards than 

others (Sok, 1993). Often, those receiving favorable treatment were members of 

physical science and engineering departments (NSF, 1993; Slaughter, 1990, 1993a). 

Federal and state funding availability created opportunities for growth in science and 

engineering fields and weakened other fields (e.g., humanities, fine arts), contributing 

to a growing disparity in resources and salaries among disciplines (Slaughter, 1993a). 

This trend marks the beginning of a shift in the academic tradition of equity 

across disciplines to one that provides greater rewards to fields collaborating with 

industry compared with those not involved in collaboration. Other changes in 

academic values, norms, and beliefs may also be occurring. These academic values, 

norms, beliefs, and the potential shifting that is taking place are the headwaters from 

which discussions of potential conflicts spring. 

Conflicts 

The potential for conflict exists whenever two organizations work jointly; 

however, academic norms, traditions, and standards are unlike those found in the 

private sector. This sets the stage for the potential emergence of a unique set of 

conflicts that have yet to be clearly understood. This section groups conflicts issues 

found in the literature into three general types: conflict of interest, conflict of 



53 

commitment, and conflict over internal equity. Following is an outline of the major 

topics within each type and the issues addressed in current debates. 

Table 1. Potential Conflict Issues 

1. Major Conflict of Interest Topics 
a. Use of funds 
b. Inappropriate influence 
c. Ownership of patents 
d. Exclusivity in licensing 

2. Major Conflict of Commitment Topics 
a. Allocation of time 
b. Responsibility to students 
c. Balancing of roles 

3. Major Conflict over Internal Equity Topics 
a. Distribution of workload 
b. Access to resources and rewards 

Sourcos: Falrwoothor, J. (1988); Goislor, E. and Rubonstoln, A. 
(1989); and Potors, L. and Fusfold, H. (1982). 

Conflict of Interest 

Conflict of interest issues generally stem from alleged violations of academic 

freedom and scholarly norms (Peters & Fusfeld, 1982). Reduced federal and state 

funding are also intervening factors since universities are choosing to seek out new 

sources of revenue rather than cut back on research activities (Hackett, 1990). 

Although conflict of interest is only nebulously defined in the literature, most 

references are related to inappropriate influence or economic gain (Geisler & 

Rubenstein, 1989; Peters and Fusfeld, 1982; Rahm, 1994; Reams, 1986). For clarity 

in this discussion, issues related to economic gain are discussed as part of the "use 

of funds" topic and "inappropriate influence" describes issues related to publication 
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restrictions and control over research. These topics, along with ownership of patents 

and licensing, are discussed below. 

Use of Funds. 

Economics issues, as raised in the literature, view opportunities for financial 

gain from a variety of perspectives. The debate not only focuses on situations in 

which financial gain may not be appropriate in the university setting, it also jumps from 

the faculty member as the potential miscreant to the university as the evil wrongdoer 

to industry as the instigator of these potential conflicts. Those involved in 

collaborative activity rarely address financial matters directly, instead choosing to 

couch discussions related to the generation of revenue in commentaries about the 

virtuous ways that universities can invest this new-round income (Sok, 1982; Sanford, 

1982). This section seeks to focus the shotgun array of issues in an effort to identify 

key areas of concern. 

Peters and Fusfeld (1982) were among the first to question university efforts 

to enter into the revenue-generating arena. They suggested that universities may be 

inappropriately mingling funds obtained from the federal government with monies 

obtained from industry to conduct proprietary research. Perhaps the researcher might 

use federal funds to discover knowledge that leads to improvements to the products 

of a single firm. In addition to the actual mixing of monetary resources, this might 

occur through the use of federally-funded equipment to supplement industry-sponsored 

research. The general concern is that federal monies are being used to benefit only a 

select few. 
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Also, critics point out that federal support and legislation encouraging 

collaborative activity has contributed to a shift in university function that may be 

detrimental in the long run. In an effort to maximize the revenue gained from 

commercially successful inventions, some universities are investing in start-up 

companies that are often formed by current or former faculty members. Finding that 

universities are holding a vested interest in firms, Peters and Fusfeld pondered the 

institutions' ability to remain objective and neutral with regard to the recruitment of 

faculty who work might be commercially exploited. Others have expanded this 

concern to question whether a university might protect its equity investment and by 

suppressing the research of other faculty that may potentially compete in the 

marketplace (Fassin, 1991; Peters & Etzkowitz, 1990; Wood, 1992). University 

ownership of equity has raised a number of concerns: Should universities behave as 

venture capitalists? Can universities be neutral if they invest in spinoff companies? 

Will universities support the spinoff of a faculty member if it directly competes with 

the product of another firm in which the university holds stocks or equity? 

While these authors debate universities practice of investing institutional funds 

to start firms, others look deeper into the organization and question whether 

academics should be starting firms in order to bring the fruits of their research to the 

marketplace. Some suggest academics are becoming " ... often at one and the same 

time as state subsidized intellectuals and private sector entrepreneurs trying to align 

their activities and facets or segments of their organization with external groups and 

social formations to better command resources and control meanings that impinge on 

science (Slaughter, 1993b, p. 278). II These critics are not necessarily accusing faculty 

- "- --- ----------------- ------- ---
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of scientific misconduct or fraud. They simply believe that" ... scientists may be pulled 

into behavior that violates or compromises standards for scientific research (Luton, 

1989, p. 205)." This behavior is seen as an intelligent response to incentives intrinsic 

in collaborative activities. 

" ... if competitiveness is overvalued, it may set the context for behavior that 
deviates from scientific research protocols. The pull to deviate may result from 
pressures placed upon them by those who would benefit from certain 
competitive advantages. Also, the scientists themselves may have pecuniary 
interests that lead them to ignore ethical standards in their work that otherwise 
would be followed almost religiously (Luton, 1989, p. 206)." 

"In a society based on achieving high salaries and a good life style, these professors' 

decision to participate in the commercialization of their science is only to be expected 

(Kenney, 1986, p. 91)." 

Many authors question whether it is appropriate for institutions to assume these 

roles (Fassin, 1991; Peters and Fusfeld, 1982; Wood, 1992). At the base of this 

debate lies a single unanswered question: Is university income from collaborative 

activity appropriate to the university's function in society? Does it serve the interests 

of the public whose tax dollars fund university activities? While some authors have 

raised these questions and identified rather disturbing trends (Slaughter & Rhoades, 

1991), these questions have never been put to a broad cross-section of individuals in 

an effort to solidify the basis of debates over universities' role in revenue-generating 

activities. 

Instead of addressing the heart of the topic, studies have explored whether 

academics are displaying a set of entrepreneurial behaviors (Seashore Louis, 

Blumenthal, Gluck, & Soto, 1989), or have explored the "dialectical relationship among 

.... _-- .-.--- ---
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various groups involved in the production of science (Slaughter & Rhoades, 1990, 

342)" to investigate possible shifts in the norms of science. These scholars suggest 

that any changes in the academic approach to science are undesirable without first 

establishing a common understanding of potential changes. Further, many authors 

allude to sweeping redefinitions of academic science and values while grounding their 

arguments in an investigation of individuals who are usually housed in the most elite 

research universities and top Fortune 500 companies. Before this debate intensifies, 

a clearer understanding of national perspectives toward revenue-generating activities 

is needed. 

Inappropriate Influence. 

Discussions related to inappropriate influence question whether the academic 

is free to publish results and has sufficient control over the research to follow the 

logical sequence necessary. A conflict may arise when industry influences the 

academic to alter her/his preferred course of action regarding publication timeframe 

and research direction. 

Generally, academics publish their research results immediately after their study 

is concluded. This is done to share results with colleagues and establish themselves 

as experts within a given area. When industry sponsors research, however, the 

written or unwritten contract between academe and industry frequently requires 

academics to delay the publication and presentation of all company-related research. 

This prevents patentable inventions from becoming public domain as a result of 

disclosure, therefore providing companies an opportunity to profit from the 

commercialization of the invention. Classified research, conducted by universities for 
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the federal government, follows a similar pattern of limited disclosure and delays in 

publication. 

Evidence of a shift in academic values, norms, and beliefs can be found in 

academic fields that have a long history of working with firms and conducting 

classified research, including chemistry and engineering. Faculty in these fields have 

become accustomed to delays in publication of research results (Sok, 1982; Dickson, 

1984; Etzkowitz, 1983; and Hackett, 1990). The generally accepted compromise 

position is a delay in publication of up to four months (Government-University-Industry 

Research Roundtable (GUIRR) & Industrial Research Institute ORI), 1988, 1993). This 

allows sixty days for the company to review the article or presentation to determine 

whether any patentable ideas have surfaced. An additional 60 days are reserved in the 

event that related patents must be filed and processed. These academics and 

administrators, who frequently work with industry, seem to recognize a firm's desire 

to capture and claim patentable inventions or ideas. They appear to accept this 

condition as part of the joint research relationship with industry (Sok, 1982). Instead 

of viewing this delay as an undue hardship or an impediment to their career growth, 

this practice is seen as industry's right to reap the benefits from their investment in 

research. 

In contrast, some scholars see this delay in publication as potentially harmful 

to the long term vitality of academic life (Dickson, 1984; Etzkowitz, 1983; Fassin, 

1991). In their view, the compromise position marks the beginning of a potentially 

endless erosion of rights to academic freedom and flexibility. These critics identify 

individuals and groups that encounter difficulty as a result of publication delays when 

---------.-._ .. ---
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participating in industry-sponsored research projects. For example, assistant 

professors striving for promotion and tenure often cannot wait four months, which 

represents virtually half of the academic year, to submit an article for publication 

(Peters & Fusfeld, 1982). In particular, untenured and lower-ranked faculty must 

publish articles as frequently and promptly as possible to include them in the portfolio 

that is reviewed during the promotion and tenure review process. 

Possibly more distressing to these opponents is the editing of manuscripts to 

remove proprietary information (Luton, 1989). Some companies do not allow 

researchers to disclose portions of their results if that exposure might provide other 

companies with a competitive advantage. Critics view this as a violation of academic 

freedom and Mertonian norms. They argue this is detrimental to society as a whole 

because new knowledge is no longer in the public domain where it can be utilized and 

advanced by other scholars; it is now the sole knowledge of one firm. These critics 

fear that longstanding scholarly ideals are being compromised to benefit only a few 

affluent and powerful firms, even when doing so may be detrimental to society as a 

whole. 

While these are valid concerns that must be addressed, few studies have 

explored whether faculty across the spectrum of disciplines and institutions share this 

perspective. Blumenthal et. al. (1986) investigated the productivity issue and found 

that those involved in collaborative activity publish more frequently than those who are 

not involved. While this suggests the concerns related to publications restrictions may 

not be substantiated, the study reflects only the views of faculty in the life sciences. 

The need exists to better understand both academics' and industry representatives' 
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views regarding publication delays. Further, it would be interesting to quantify the 

number of months in which a delay is deemed acceptable by both the academic and 

industrial sectors. 

Inappropriate influence also addresses the balance of control over the direction 

and content of research. According to the tenets of academic freedom and Mertonian 

norms, the academic must control the research topic and direction to ensure the 

project follows the next logical sequence in the discovery process. The conscientious 

academic would conduct the research in a manner that furthers the knowledge in the 

field and can be replicated by her/his peers. When academics conduct federally 

sponsored research, they often have autonomy and flexibility in their course of study. 

In contrast, industry-sponsored research is more tightly controlled. This casts a 

shadow of doubt regarding the academics' freedom to pursue a particular direction. 

Industry representatives assert that faculty members do set the direction of research 

since academics originate the proposals (Government-Univer.sity-Industry Research 

Roundtable (GUIRR) & Industrial Research Institute (lRI), 1991). Many scholars concur 

with industry's view and elaborate by stating that universities have been able to focus 

on topics that both explore the frontiers of knowledge and yield advances in the 

marketplace through collaborative activity with industry (Bok, 1982; Killian, 1970; 

Wescoe, 1970). These authors take for granted that the path of interest to the 

company is also appropriate to the academic researcher and corresponding field. 

Several authors do not share this conviction. They contend that industry 

representatives control the direction of research through subtle incentives evident in 

the allocation and distribution of company funds. One study found that the relevance 
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of a project to the particular firm is among the primary factors that influence 

sponsoring companies in their decision to use university research (Russo & Herenkohl, 

1990). Thus, academics must choose topics of interest to the company if they seek 

industry support. Although faculty may not publicly acknowledge that they alter the 

course of research to obtain industrial support, there is evidence that this may be their 

new approach. In response to a survey conducted by the Harvard Project on 

University-Industry Relationships in Biotechnology, 30% of the academics who were 

supported by private firms admitted that they used marketability of results as the 

primary criteria when selecting a research topic (Nicklin, March 24, 1993, p. A26). 

This not only suggests a shift in academics' approach to the selection of research 

topics, it also raises the question "to what extent will academics alter their behavior 

to satisfy industry?" 

A diverse set of perspectives related to this concern are found in the literature: 

disagreement regarding research direction (Geisler, 1986); " ... the pressure to produce 

results quickly (Etzkowitz, 1983, p. 199);" " ... the extent to which [academics'] choice 

of research topics had been affected by the likelihood that the results would have 

commercial application (Blumenthal, et. al., 1986, p. 1364); "and the potential 

financial incentive for a scientist" ... to find a significant result where none really exists 

(Zuckerman, 1993, p. B2)". However, few have explored the issue empirically to 

better understand the position from which collaborators and non-collaborators view 

these issues, and none have identified whether there exists a difference in perspective 

between those involved and those not involved in university-industry relationships. 
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It is clear that the general concern turns on the fear that, as universities become 

more attuned to the needs of players in the economic marketplace, academic priorities 

that direct the advancement of knowledge may be replaced with profit-oriented 

priorities. If this is taking place, greater attention should be focused on this trend to 

determine whether this is a desirable evolutionary process. However, strong 

statements such as: "Academics often find themselves torn between conflicting values 

over the issue of technocratic problem-solving and professional integrity (Schaffer 

1980, p. 50)," have yet to be fully explored. Is this true? If so, are the potential 

conflicts widespread or limited to only a few fields or individuals? Although these are 

sensitive questions that challenge an academics' freedom, flexibility, and integrity, they 

have not been explored in depth to better understand the issues and actual practice 

that transpire within collaborative relationships. 

Ownership of Patents and Licensing. 

Also debated under the rubric of conflict of interest is the patenting and 

licensing of scholarly research. As a result of the Bayh-Doyle Act, universities have 

increased their efforts to facilitate patent activity by establishing patent and licensing 

offices, industrial liaison offices, and, sometimes, venture capital offices (Peters & 

Etzkowitz, 1990). Since this legislation increased the volume of research that is 

potentially patentable and the allocation of energy and resources to capitalize on these 

opportunities has been substantial, university involvement in this area is being 

questioned. Many academics believe it is appropriate and beneficial for universities to 

hold patents since the potential exists for the generation of a long stream of royalty 

revenues. " ... [U]niversities should do all that is reasonably possible to earn returns on 
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inventions, and should not be timid in making prudent business arrangements to assure 

the largest fair returns (Sanford, 1982, p. 17)." These authors suggest that most of 

the earned revenue can be invested in basic research and other efforts that industry 

often finds difficult to support (Sanford, 1982; Sok, 1982). 

In contrast, several authors are opposed to the patenting and licensing of 

scholarly research for a variety of reasons. In the main, these authors believe that 

knowledge should not be used for financial gain, but rather should always be in the 

public domain. The logic of this perspective is summarized by Etzkowitz (1990, p. 

119): 

As science displaces labor, land and machines as the underpinning of the forces 
of production, the proletarianization of scientists gives way to the capitalization 
of knowledge. Knowledge is being transformed into equity capital by scientists 
acting as entrepreneurs or as partners of entrepreneurs in founding firms. Older 
industrial corporations are finding new products and production processes by 
linking themselves to academic research groups. Universities are making 
arrangements to commercialize the research results of their faculty and thus 
help finance the academic enterprise. 

The concern is that the incentive to patent may supersede the unrestrained sharing of 

information and ideas with peers. "Privatization [the university becoming increasingly 

responsive to the demands of the marketplace] ... transfers what was once part of the 

public domain to the private. Scientific knowledge becomes intellectual property, and 

ideas cease to circulate freely (Slaughter, 1990, p. 47)." When these trepidations are 

expanded to include anxiety over the possible opportunity for academics to increase 

their own personal wealth, questions are often raised regarding the objectivity and 

neutrality of the researcher (Slumenstyk, January 27, 1993, February 10, 1993; 

----------------- --------- ------------------------- ----
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Cordes, September 16, 1992, March 3,1993; Fassin, 1991; Nicklin, March 14, 1993; 

Zuckerman, 1993). 

These authors suggest that academic values, norms and beliefs are being 

redefined by collaborative activities, and the researchers involved in them, to 

accommodate industrial interests, at the expense of the majority of academic 

disciplines. The implication is that these changes are not in the interest of the 

university or the majority of academic disciplines. These allegations have far-reaching 

implications for federal policy as well as the description of universities' role in society. 

Still, few have investigated whether these concerns are universally held or 

substantiated, given the current practices of universities and firms. 

Conflict of Commitment 

Conflict of commitment has only recently been discussed separately from 

conflict of interest, since the two often overlap. Frequently, authors discuss the two 

in tandem, failing to draw a clear boundary between each concept (Hackett, 1990; 

Peters & Fusfeld, 1982; Reams, 1986). In the main, conflict of commitment refers to 

the multiple roles that faculty perform and the amount of time allocated to their several 

roles. 

Multiple Roles. 

While the conventional wisdom is that academics' primary commitment should 

be to their students (Government-University-Industry Research Roundtable (GUIRR) & 

Industrial Research Institute (lRI), 1991), in fact, academics juggle three main roles: 

teaching, research, and public service. These roles involve a number of activities, such 

'---'-"'--'-'- --_._----------_.. -.--
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as ad'Jlsing students, serving on institutional committees, acting as members of 

editorial and peer review boards, providing input into peers' papers, presenting at 

conferences, etc. All academics strive to balance these roles, whether they are 

involved in collaborative activity or not. Conflict of commitment issues focus on the 

possibility that academics are using opportunities for personal gain to prioritize and 

allocate time to these various roles (Dickson, 1984; Etzkowitz, 1983; Rhoades & 

Slaughter, 1991 b; Slaughter, 1990). 

The several perspectives regarding this issue can be summarized into two 

opposing camps. On the one hand, some authors believe that faculty efforts to benefit 

wider society should be rewarded (Bok, 1982) and that major advances in engineering, 

biology and medicine have been achieved as a result of intense dedication to industry

sponsored research (Killian, 1970). On the other hand, different authors suggest that 

academics have taken advantage of their privileged position to conduct inappropriate 

experiments or bias tests to promote products that might enhance their personal 

prestige or wealth (Blumenstyk, January 27, 1993; February 10, 1993; Cordes, 

SEptember 16, 1992, March 3, 1993a; Nicklin, March 14, 1993; Zuckerman, 1993). 

"By conferring the mantle of scientific legitimacy on priorities driven by corporate 

wants, the scientist-entrepreneur helps hide these value conflicts behind the facade of 

a universally shared goal of technological advance (Florig, 1986, p. 104)." 

Although the ideal of an even balance among teaching, research, and service 

roles has rarely been achieved, since history shows that priorities among the three 

have often fluctuated depending on federal, state and institutional incentives during a 

given period (Slaughter, 1985), the main concern today is that academics may be more 
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committed to personal profit than to their students, institution, profession, or society. 

For example, consider a situation in which an academic holds a management position 

in a firm whose product is related to the academics' area of expertise. The potential 

exists for an academic to release only the research results that are favorable to the 

firm. This conflict came to life recently when it was discovered that academics in one 

institution were " ... promoting a medical product at the same time that NIH was paying 

them to evaluate the product (Zuckerman, 1993, p. 82)." 

Perhaps the least explored topic in this area is academics' commitment to 

students vis a vis their desire to sustain long term relationships with firms that sponsor 

research. The separation of graduate education and commercially-related activities has 

become blurred (Slaughter & Rhoades, 1990). Faculty who were accustomed to 

working with students when conducting government sponsored research are now 

including students in industry-sponsored projects as well. "[T)he use of graduate 

students by a teacher on his [sic) own academic research has always been thought to 

be appropriate, since it almost always could be said to provide training for the younger 

scientists. But to use graduate students to work on research a teacher does for his 

own firm is regarded as improper (Etzkowitz, 1983, p. 229)." Hackett (1990) 

describes the potential conflict clearly: "Principles and practices that the academic as 

mentor would prefer are inconsistent with the needs of the [principal investigator) as 

employer [emphasis in original) (p. 267)." 

While collaborators claim that industry-sponsored research provides graduate 

students with an analogous, realistic learning experience, other scholars assert that 

collaborative activity constrains the education process. These critics provide specific 
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examples of potential conflicts of commitment. One study found that one third of the 

companies providing student support for firm-related life sciences research "stipulate 

that students must work on problems or projects defined by the company, work for 

the firm during the summer, or work for the company after completing their training 

(Blumenthal, Gluck, Seashore Louis, & Wise, 1986, p. 245)." Another study 

suggested that foreign students may not be admitted to departments heavily involved 

in industry sponsored research for fear the student would take the new knowledge 

back to her/his country of origin. The student might create competition for the 

sponsoring firm (Peters & Fusfeld, 1982). Constraints such as these do not exist for 

graduate student research projects funded through the government or the institution. 

In addition, the choice of a doctoral dissertation is no longer a simple agreement 

between a teacher and a student on one of a wide variety of different problems, it now 

has to "fit together in a temporal and logical sequence as part of one or more of the 

teacher's research projects (Etzkowitz, 1992, p. 34)." Student involvement in 

industry-sponsored research also frees the creative faculty member to seek federal 

funding for related research topics. Not only might the federally funded research feed 

the student's thesis, but the opportunity exists for the academic to shape federal study 

results in a manner that is favorable to the sponsoring company. 

For reasons such as these, an academic's genuine commitment to students is 

questioned. Faculty are aware of these concerns and profess their belief that students 

should participate solely on basic research projects funded by the government or 

institution, but their practice contradicts their verbal assertions (Slaughter & Rhoades, 

1990). While it would be interesting to observe their actual practices, the several 
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issues discussed as conflicts of commitment in academic roles need to be specifically 

and clearly delineated. Then, a follow-on investigation can focus on the identified 

activities and determine whether the concerns are substantiated. 

Allocation of Time. 

Included in debates regarding potential conflict of commitments are inquiries 

into the amount of time faculty dedicate to their several roles. As mentioned in 

previous sections, universities allot one day per week for faculty to share their 

knowledge with outside organizations. This is viewed as part of the public service that 

universities provide to society. However, as faculty interaction with private firms 

becomes more prevalent, the amount of time faculty spend on commercially-related 

activity seems to be increasing beyond the 20% boundary (Etzkowitz, 1983; Fassin, 

1991). "Issues of conflict[s) ... between the allocation of time to departmental and 

university affairs, teaching and research, on the one side, and external activities on the 

other, were not regarded as serious as long as the external activity was primarily 

research or consultation closely connected with research (Etzkowitz, 1983, p. 229)." 

It is believed that, today, some academics spend more time on their commercially 

related activities than they do on their academic duties, despite the fact that they are 

drawing a full salary from the institution. As faculty spend more time on industry

related activity, the issue is further complicated by the possibility that academics' 

allegiance to the academic profession is weakening (Hackett, 1990; Kerr, 1994). 

Since faculty use their allotted consulting and research time at their discretion, 

very little is known about what takes place during these hours. Those involved in 

collaborative activity assert that any time in excess of 20% is spent conducting joint 
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research with firms; thus, the time can be attributed to both research and public 

service. They go on to claim that their conduct would be the same whether the 

research was federally sponsored or industry sponsored. " ... [I]f corporate sponsored 

research is but an aspect of traditional academic inquiry, no conflicts of interest 

problem should exist (Reams, 1986, p. 71)." Their perspective raises many 

unanswered questions. Are research and public service being redefined to include 

collaborative activity? If not, how are academics able to balanco yet another role? 

How are tl1ey resolving their commitment to academe and their involvement in 

collaborative relationships? 

Conflict Over Internal Equity 

Issues related to conflict over internal equity are described and discussed in the 

literature, but they have yet to be acknowledged as a distinct topic that is related to 

conflict of interest and conflict of commitment. In the main, conflict over internal 

equity refers to the fair distribution of salary, rewards, teaching loads, and institutional 

resources across the various academic disciplines within the institution. Universities, 

especially those that are research-intensive, are increasingly paying faculty members 

whQ <>re members of engineering and science departments substantially more than they 

pay faculty who are members of arts and social science departments (Sok, 1993). 

This differential is often justified by pointing out that the contribution of engineering 

and science departments to the institutional mission is allegedly greater than that of 

nonscience and technology departments (Slaughter, 1993a). However, many scholars 

are concerned that these discrepancies in the reward system will begin to erode 

collegiality across disciplines (Etzkowitz, 1983; Fairweather, 1988; Hill & Turpin, 
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1993; Peters & Fusfeld, 1982; Rhoades & Slaughter, 1991b; Seashore Louis et. al., 

1989; Slaughter, 1993a; Zinberg, 1985). Although the two major internal equity 

issues, distribution of workload and access to resources/rewards, are inextricably 

linked, they are discussed separately here for clarity in understanding the major 

concerns. 

Distribution of Workload. 

Several authors are concerned that academics who are heavily involved with 

private firms are beginning to carry lighter teaching loads, earn greater salaries and 

receive greater prestige and recognition than those who are not positioned close to the 

private sector (Zinberg, 1985). They claim that academics involved in relationships 

with industry are not enhancing their classroom instruction, as they claim, but rather, 

use collaboration as an opportunity to lighten their teaching loads. During focused 

interviews with academics involved in joint research with industry prior to the 

development of this study's survey instrument, it was learned that many departments 

have unwritten policies that allow active researchers to "buyout" of the number of 

units they are required to teach. The required teaching load could be reduced, 

depending on the amount of money received and the level of involvement by the 

academic. The plan went so far as to excuse some collaborators from teaching for an 

entire academic year. To fill the gaps left by these faculty, adjunct lecturers are hired, 

at significantly lower salary levels than those earned by senior faculty, to temporarily 

assume the course load. Also, at times, faculty members who are not involved in 

collaborative activity with the firm are asked to increase their teaching load so their 

peers who are involved will have more time to spend conducting collaborative 
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research. The latter solution is not viewed in a positive light by many scholars. 

" ... [T]eachers who are not engaged in [collaborative] activities are resentful that 

informal departmental responsibilities and participation in committees are being lightly 

dealt with by their entrepreneurial colleagues who devote their time to firms 

(Etzkowitz, 1983, p. 228)." It is for this reason that "[p]ressures to convert academic 

programs to meet the needs of problem-solving for technocracy has produced an 

atmosphere of contention in many university departments (Schaffer, 1980, p. 50)." 

While these and other authors have reached a consensus that this redistribution 

of workload is taking place, those involved in collaborative activity are silent on this 

issue. Perhaps, in the collaborators' view, this disparate distribution of academic 

responsibilities is fair. This cannot be determined, however, until the views of those 

not involved in collaborative activity is documented and claims of inequity are 

substantiated. 

Access to Resources. 

In addition to workload issues, watchdogs of academic values and norms have 

identified potential difficulties across disciplines in accessing resources. They assert 

that "[tlwo classes are being created within the academic profession: those who 

produce knowledge which can be made the basis of business enterprises, and those 

who do not (Etzkowitz, 1983, p. 200)." These differences in the ability of some 

disciplines to gain access to funds and to receive recognition and prestige for their 

efforts have created a disequilibrium within many universities (Schaffer, 1980). As a 

result, the two class divisions are beginning to represent the boundaries across which 

information sharing and scholarly association are being drawn. Many scientists and 
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engineers no longer identify with their counterparts in the humanities and arts (Geisler 

& Rubenstein, 1989; Zinberg, 1985). 

Rather than faulting collaborative academics, these critics blame the federal 

government and private organizations for this ever-widening gulf between academic 

disciplines. As evidence, they look to the results of actions taken over the past 

decade. During the 1980's, when university departments were downsized or 

eliminated due to budget constraints allegedly based on their perceived productivity or 

centrality to the mission, "retrenchment fell disproportionately on the humanities, fine 

arts, social sciences, and education (Slaughter, 1993a, p. 252)." Despite the fact 

that many of these fields were productive in their teaching efforts, as substantiated 

by their continued high enrollments, necessary resources were not allocated to these 

areas. 

Federal funding of these fields follows a similar pattern and provides further 

evidence to uphold these authors' claims. In a review of federal obligations for basic 

and applied research across all agencies from fiscal year 1971 to 1993, it was 

discovered that life sciences, engineering, and physical sciences showed significant 

increases in funding. During the same period, federal funding for social sciences and 

psychology remained relatively flat (National Science Foundation (NSF), 1993). Since 

the implication of this trend is that academics will be rewarded for positioning 

themselves close to the market, the concern is that emphasis on teaching and learning 

disciplines such as the arts and social sciences will diminish (Etzkowitz, 1983; 

Slaughter, 1993a; Zinberg, 1985). As a result, the tradition of a well-rounded student 

educated in the liberal arts may become a relic of the past. 
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Some authors have shown that disparities in access to external funding sources 

and increased collaborative activity exacerbate already disparate salary structures 

(Fairweather, 1988). To attract scholars who often bring outside funding with them, 

institutions are offering larger and larger incentive packages. Those whose research 

is not related to the commercial marketplace are unable to wield such power during 

salary negotiations. 

To demonstrate the potentially negative effects of wide salary differentials, 

many authors point to a case study conducted by Hill and Turpin (1993). When a 

building that was dedicated solely to commercial research was constructed on the 

campus, nonscience faculty became outraged and fierce struggles ensued between 

those who were involved in commercially applicable research and those who were not. 

The conflict became especially heated when the administration decided that faculty 

would experience a change in their reward system. Faculty who could demonstrate 

their value in the marketplace gained greater rewards. Further, no salary increases for 

research excellence were implemented. Units began to battle with each other for the 

fixed amount of funding available. In the end, commercial interests won out over the 

academic union and forceful nonscientists. 

The authors who highlight these issues do not necessarily believe the situation 

is hopeless. On the contrary, they cite cases in which organizations have 

compensated for inequities created in the past. But they have found that the federal 

government must intervene before institutions fully resolve the issues. For example, 

when investigating the history and financial success of the patenting and licensing 

efforts of the Wisconsin Alumni Research Foundation (WARF), Blumenthal, Epstein, 

---_._- .-.--- -- --------------
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and Maxwell (1986) found that arts and social science faculty had to vociferously 

battle the trustees in order to gain access to funding from WARF during the 1950's 

and 1960's. Although the nonscience faculty were influential and persistent, it wasn't 

until the mid 1960s, when federal funding for the sciences began to increase, that the 

trustees met their demands (Blumenthal, Epstein, & Maxwell, 1986). 

The concern today is that the federal government has shown no signs of 

providing increased support for the social sciences. Therefore it is believed that 

conflicts over internal equity will likely intensify over the next several years. While 

their concerns may be shared by many, what these scholars fail to do is to empirically 

establish perspectives related to conflict over internal equity. How can government 

and institutions address a problem when they cannot describe it or verify its existence? 

In summary, this section on conflicts should not only demonstrate the 

complexity of the related issues, but it should also crystallize the need to better 

understand and describe each topic. In order to maximize the benefits of collaborative 

activities, critics' voices should be acknowledged and their concerns investigated. 

Despite current efforts to develop more effective conflict of interest/commitment 

policies (Greenberg, 1992), there has been no study of how the topics interrelate and 

how they are perceived by scientists and administrators. The views of involved 

individuals have never been compared to the perspectives of those not involved to 

investigate whether shifts in academic values and beliefs are actually taking place. 

Given that universities and industry have been actively engaged in these relationships 

for over a decade, now is the time to address these complex and sensitive issues. 
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Since collaborators are intelligent and resourceful individuals, perhaps they have 

developed ways to successfully address these potential conflicts. 

Benefits 

In general, the benefits of university and industry collaborative activity are often 

intertwined with the economic advantages offered to society as a whole. The three 

overall economic advantages, new knowledge, new products, and better jobs, were 

mentioned previously. In this section, the advantages of collaborative activity to 

universities and firms are discussed, followed by critics' views of these assertions. 

Table 2. Major Benefits in University· Industry Collaborative Relationships 

Universities 

1. Access to scientific/technical areas 
in which industry has expertise 

2. Opportunity for students to work 
on practical problems 

3. Capitalize on federal funds that 
require collaborative relationships 

4. Potential employment for students 

5. Provide support for graduate 
students 

6. Augment funds with industry 
dollars and revenue from royalties 

Industry 

1. Access to students and professors 

2. Exposure to state of the art 
technology 

3. Prestige for the firm 

4. Leveraging company resources 

5. Proximity and access to university 
facilities 

6. Foster good community relations 

Sources: Geisler, E. and Rubenstein, A. (1989) and Peters, L. and Fusfold, H. (1982). 
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Universities 

Traditionally, universities benefitted vicariously from faculty's interaction with 

industry, but, in 1980, the Bayh-Doyle Act opened the door for universities to gain 

financially from commercially successful research funded by the federal government 

(Rahm, 1994). In 1982, Peters and Fusfeld found that Bayh-Doyle successfully 

created the desired incentive for universities and firms to enter into collaborative 

relationships. By granting licenses to firms, some universities were already generating 

revenue. Studies suggest that this revenue might be used to expand the frontiers of 

knowledge through basic research or to finance state-of-the-art facilities. In addition, 

academics learned that, as firms become more familiar with the university and it 

offerings, companies began to increase the funds available for research. Universities 

also benefitted from access to state-of-the-art industrial equipment that might 

otherwise be unavailable (Geisler & Rubenstein, 1989; Peters & Fusfeld, 1982). 

At the time the Peters and Fusfeld study was conducted, partnerships between 

universities and industry were in their infancy. Since then, both of the involved 

organizations have listed additional benefits resulting from collaboration. For example, 

students and faculty members can become involved in research that has an immediate 

impact on the commercial market. Further, students who work on projects positioned 

close to the marketplace can gain a better understanding of industry's needs, and, 

thus, make themselves more attractive to prospective employers. Also, universities 

are beginning to see university industry collaborative activity as a source of additional 

federal funds, since many grants are specifically aimed at these partnerships 

(Blumenthal, Gluck, Seashore Louis, & Wise, 1986). 
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While several authors have described one or more of these benefits, and some 

have explored them empirically, their studies are limited to small sets of individuals 

who are usually heavily involved in collaborative activity. It is not known whether 

these views are widespread among colleges and universities of all sizes across the 

country. Further, the views of university and industry representatives who are not 

involved in collaborative activity are rarely sought. 

Industry 

Many authors who explore the benefits of collaborative activity to academe also 

examine the benefits to industry. The federal government opened the door for 

increased industrial involvement by exempting certain industries (i.e., the 

semiconductor industry) from federal antitrust laws. The justification for this move 

was that this would help America regain its competitive edge in the battle for global 

market share. Additional incentives included tax breaks and grants from federal 

agencies (Etzkowitz, 1990). Thus leverage of scarce resources became a frequently 

cited benefit of collaborative activity. By working with universities, firms could gain 

much-needed access to faculty and students as a source of information and relatively 

inexpensive labor. Companies sought to gain insight into cutting edge technology 

related to their products and processes by sponsoring applied research projects. 

Further, by working with a number of universities and academics at the same time, 

firms might piece together the synergistic expertise of several individuals across 

institutions to create a whole project that moves the company forward. Additionally, 

firms also had access to university laboratories and facilities. Through involvement 
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with universities, businesses fostered good community relations and enhanced their 

company image (Geisler & Rubenstein, 1989; Peters & Fusfeld, 1982). 

These benefits are repeated over and over in the literature, with the majority of 

scholars citing Peters and Fusfeld (1982). Yet none have verified whether the new 

terms used to justify collaborative activity, such as economic development and global 

competitiveness, are viewed as benefits by individuals across all fields, whether they 

are involved in university-industry relationships or not. 

Critics 

Despite the deficiency in research confirming the extent to which these benefits 

are accepted and accurate, a number of skeptics have challenged the very existence 

of these benefits. In the main, critics assert that it has not been proven that these 

benefits have been or will be achieved. In fact, these authors suggest that the net 

effect of collaborative activity is a loss of unique strengths as organizations take on 

new roles and transform to accommodate collaborative activity (Etzkowitz, 1983, 

1990; Slaughter, 1990). Soon, they suggest, universities and firms will lose their 

identity. Although critics often raise this question, the possibility that this might be 

occurring has not yet been explored. 

In addition, these dissenting voices assert that economic development cannot 

be achieved solely through high technology, since a vast portion of the global economy 

does not include high technology industry. Viewed from a broader perspective, by 

focusing solely on industry's needs for the relatively short term, these authors believe 

collaborative activity is diverting time and attention away from discoveries that may 

be useful to a number of areas, not just those of one company or sector. "When we 
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glorify high energy production, then, what we are really promoting is an ever greater 

consumption of the finite store of resources of the planet. Seen in this way, the gross 

national product is more accurately the gross national cost, since every time resources 

are consumed they become unavailable for future use (Rifkin, 1980, p. 133)." Instead 

of achieving the aforementioned benefits, critics claim that only a few key businesses 

and privileged universities are benefitting while society as a whole gains little, if 

anything at a" (Rhoades & Slaughter, 1991 b). 

Mechanisms 

Universities and firms collaborate in a number of ways; the linkages formed are 

as diverse as the specific needs of the projects underway. Collaborative methods 

discussed in the literature can be grouped into three major categories: research 

facilities, support programs, and contractual agreements. These groupings are not 

rigid; in fact, they are frequently intertwined and one is often used to sustain the other 

(Low, 1983). When combined with the previous sections, an understanding of these 

major mechanisms will provide the reader with a fairly complete portrait of the context 

in which university-industry collaborative relationships take place and the need for 

further research to clarify fundamental understandings. 



Table 3. Major Collaborative Mechanisms 

1. Research Facilities 

a. University-Industry Research Centers (UIRC's) 

b. Incubators and Industrial Parks 

2. Support Programs 

a. Affiliates Programs 

b. Exchange Programs 

3. Contractual Agreements 

Souroes: Geisler. E. and Rubenstein. A. (1989); Low. G.M. (1983); and Peters. L. and Fusfold. H. (1982). 

Research Facilities 
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The dedication of specific facilities to collaborative activity is widely supported 

by the federal government and institutions. These separate facilities generally take the 

form of university-industry research centers, incubators, or industrial parks. 

UniversIty-Industry Research Centers (UIRC'sl. 

In 1972, the National Science Foundation (NSF) initiated the Industry-University 

Cooperative Research Centers Program (lURCRC's). The main goal was to provide an 

incentive for universities and firms to join together in cooperative research, especially 

in federally targeted areas of critical technologies (e.g., ceramics, polymers, and 

process engineering). As of 1990,40 centers were in operation across the country, 

uniting 40 universities and 500 supporting companies (Geisler, Furino & Kiresuk, 

1991). NSF provided the seed money and encouraged the centers to become self 

supporting by withdrawing its subsidy after the center had been in operation for five 

-------- --.-----.------------
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years. Today, approximately eleven centers are self-supporting (Geisler, Furino & 

Kiresuk, 1991). 

Organizationally, these centers are usually a semi-independent unit within a 

university. The center director reports to an university administrator. The director 

manages the center with the assistance of an industrial advisory board (lAB). Member 

companies pay average annual fees of $30,000 that entitle the firm to representation 

on the lAB as well as a number of extra privileges. 

These fees entitle the member companies first access to the center's research 
staff and students and a voice in setting the research agenda of the center. 
Member companies are also entitled to review of scholarly publications/output 
of the center, prior to publication. The average review period is 45 days, and 
the average maximum publication delay is six months. Usually, semi-annual 
meetings are held, in which center personnel, academic scientist, and 
technicians have an opportunity to interact with representatives of the industrial 
sponsors about policy issues and the research agenda. Member companies 
enjoy first rights to research findings, and a "first hand" access to graduating 
students. Policies regarding publications, patents, royalties and the general 
relations between the companies and the university are spelled out in the 
center's by-lays and subordinated to regular university rules and procedures 
(Geisler, Furino & Kiresuk, 1991, p. 137). 

Thus, UIRC's are usually highly complex and sophisticated linkage mechanisms that 

are supported and directed by industry, but located within universities. Their main 

focus is on research and the transfer of discoveries to commercial application. In 

keeping with this model, the structure and policies of these facilities treat collaborative 

situations similarly, according to specific procedures. Their operating guidelines fall 

under the umbrella of academic norms and policies, with modifications to 

accommodate industry's needs (Business-Higher Education Forum, 1988; Geisler, 

Furino & Kiresuk, 1991; Geisler & Rubenstein, 1989; Low, 1983). 
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Incubators and Industrial Parks. 

In contrast with facilities that are designed to encourage research activities, 

incubators and industrial parks are intended to enhance the economic development of 

a region by attracting, creating, and sustaining high technology and research firms. 

Many incubators and industrial parks have ties with universities and are located on 

university campuses, but this is not a prerequisite. Approximately 175 incubators are 

currently in operation (Hisrich & Smilor, 1988). A number of industrial parks have 

been created in the past decade, with most attempting to achieve the prosperity of 

nationally recognized successes such as the Research Triangle Park in North Carolina, 

Route 128 in Massachusetts, and Stanford Industrial Park in northern California 

(Business-Higher Education Form, 1988; Etzkowitz, 1990; Low, 1983). 

Incubators and industrial parks attempt to speed the movement of technology 

to the marketplace by providing high technology entrepreneurs with the support and 

services needed to cultivate their business. By becoming a tenant in an incubator, 

entrepreneurs gain access to a number of benefits. They gain secretarial and 

administrative support, business expertise, and facilities support. This gives them the 

credibility necessary to solicit and accept orders, obtain financing, and establish a 

network of customers and suppliers. Tenants also have the opportunity to develop 

refined business plans by tapping the available business expertise. Management, 

marketing, financial, and accounting programs are developed through seminars and 

one-on-one meetings. In addition, technological and business problems are resolved 

quickly since incubator tenants have access to the expertise of academics and 

businessmen. The entrepreneurial network established through an incubator often 
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sustains the new business long after it has outgrown its initial abode. Thus, 

incubators supplement the entrepreneur's knowledge of the product, and drive to 

commercialize it, with sound business practices and the support structure necessary 

to succeed. "The expectation is that this system will result in viable tenant companies 

that develop and transfer technology; contribute to the local economy; create jobs, 

profits, and successful products; and confidently leave the incubator nest within a 

reasonable time (Hisrich & Smilor, 1988, p. 16)." 

Support Programs 

In addition to the specialized facilities that encourage university-industry 

collaboration, a number of programs are created to facilitate collaborative relationships. 

These programs generally bring representatives from the two sectors together so that 

they better understand each other's needs and projected growth. In a show of their 

endorsement of these activities, corporations have sustained or increased their 

alliances during the period 1989 to 1993 (Industrial Research Institute (lRI), 1994). 

The assortment of support programs is too diverse to be fully inventoried, therefore, 

the approaches most widely discussed in the literature are highlighted here: affiliates 

programs, donation/gift programs, and exchange programs. 

Affiliates Programs. 

Generally, affiliates programs are designed to bring representatives from 

industry together with university representatives. These programs may be 

departmental, multidisciplinary, or university wide. Sometimes, a membership fee is 

required in exchange for the benefits derived. 
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... [T]he affiliates receive a window into the university's research, through 
mutual visits, conferences, and publications; the affiliates may also participate 
in special training programs or short courses. The university receives advise on 
the needs of the marketplace, and may wish to alter its curriculum accordingly. 
These relationships, in turn, often result in additional consulting arrangements 
or research contracts. Companies also get to know capabilities and people, and 
often get an insight into where to recruit the best graduates with advance 
degrees (Low, 1983, p. 72). 

In a similar gathering of company representatives, industrial advisory boards are 

frequently mentioned as a successful association. Industrial Advisory Boards (lAB's) 

are committees that are made up of representatives from firms. lAB's usually educate 

university researchers regarding the needs of industry and assist in the planning and 

conduct of research programs. Usually, lAB's hold meetings on a quarterly basis 

during which academics interact with the company representatives and discuss 

opportunities. Thus, the lAB is " ... a dynamic forum for the exchange and the transfer 

of technological knowledge (Geisler, 1986, p. 34)." 

Exchange Programs. 

Personnel exchange programs provide university and industry scientists an 

opportunity to switch roles for a period of time. Each works in the other's laboratory, 

with the university scientist working on commercially important research and the 

industry scientist exploring new ideas and technologies. These exchanges usually take 

place in concert with other types of cooperative activities. As result of these 

exchanges, both sectors gain a better understanding of the culture, capabilities, and 

constraints of the converse sector (Business-Higher Education Forum, 1988; Low, 

1983; Peters & Fusfeld, 1982). These person-to-person and face-to-face exchanges 

---------- .---. -.--
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are believed to be among the most effective forms of collaborative activity (Cutler, 

1988). 

Contractual Agreements 

Increasing in acceptance since the 1980's, contractual agreements are a widely 

used collaborative mechanism. These are usually formal arrangements between a 

single university and firm to conduct research within a specific area (Low, 1983). The 

rights and obligations of each organization is often spelled out in detail in these 

agreements. Multiple issues are addressed such as funding, confidentiality, 

publications restrictions, the ownership and use of research results, patenting, 

licensing, royalties and dispute resolution (Reams, 1986). 

Most research intensive universities have an Office of Technology Transfer or 

Office of Sponsored Projects that coordinates, negotiates and tracks the university'S 

contractual agreements. In an effort to streamline the contract development process, 

the Government-University-Industry Research Roundtable (GUIRR) and Industrial 

Research Institute (lRI) published the Simplified and Standardized Model Agreement 

(Government-University-Industry Research Roundtable (GUIRR) & Industrial Research 

Institute (lRI), 1988). To provide further clarification and more specific 

recommendations, the GUIRR/IRI also published Intellectual Property Rights in Industry

Sponsored University Research: A Guide to Alternatives for Research Agreements 

(Government-University-Industry Research Roundtable (GUIRR) & Industrial Research 

Institute (lRI)' 1993). These documents recommend specific legal wording for 

contractual clauses as developed by members of industry, government, and universities 

from a variety of industrial sectors and academic disciplines. Building from this 

------------ ---
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boilerplate model, contractual agreements can be used to customize university-industry 

collaborative arrangement as agreed upon by the two parties. Further, unique or 

specific considerations related to the project can be negotiated up front so that both 

parties know what to expect from each other. 

It should be noted that, despite their advantages, several contractual 

agreements have been and currently are in litigation. Of the universities that received 

over $1 million in royalties during fiscal year 1992-1993, the average non-reimbursed 

legal fee incurred was $641,005 (Blumenstyk, 1994). Thus, it appears that 

universities are spending the majority of their royalty revenue in legal fees to defend 

or create other contractual agreements. This is a significant investment, and for those 

universities that have not yet generated streams of revenue to cover legal costs, the 

funds must come from institutional, state or federal sources. Litigation issues are 

likely contributors to industry's decision to scale back on contractual agreements. 

Since 1988, each year the majority of respondents to the Industrial Research 

Institute's survey of firms have stated they plan to decrease their involvement in 

grants and contracts for university research and development (Industrial Research 

Institute (lRI), 1992, 1993, 1994). 

In summary, this diverse array of methods for entering into collaborative activity 

is representative of the numerous ways universities and firms form relationships. 

While the federal government indicates its preference for certain methods by providing 

support for mechanisms such as research centers, few empirical studies have been 

conducted to identify the methods preferred by university and industry. The Industrial 

Research Institute conducts an annual survey in which firms have indicated that they 
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plan to decrease company spending on research and development during the period 

1988 to 1993, in order to shift their support toward increasing alliances and joint 

ventures (Industrial Research Institute (lRI), 1994). However, this does not specifically 

identify the methods preferred by industry representatives. Since universities and 

firms have intensified their collaborative activity over the past decade, the time has 

come to better understand their preferences. Perhaps collaborative agents prefer 

structured and restrictive methods such as research centers. It is not known whether 

special programs, which place industry in an advisory capacity, sufficiently involve 

firms so that their needs are met. A more provocative question also remains 

unanswered: which of these mechanisms minimize potential conflicts? 

Summary 

The above sections summarize the general perspective from which scholars 

address university-industry collaborative activity and interweaves questions that need 

further investigation. Though many authors discuss conflict issues, few have tried to 

understand how the issues can be grouped and how they are perceived by university 

and industry representatives. Many authors provide in-depth analyses and descriptions 

of specific benefits or a given mechanism associated with university-industry 

collaborative activity, but rarely have they tried to identify the specific benefits or 

mechanisms that are preferred, given the wide array of choices. Since federal and 

local policies are being shaped to encourage university-firm linkages and reduce 

potential conflicts, insight into university and industry representatives' views of 

conflicts, benefits, and mechanisms is needed. 
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Unlike most studies, which solicit input only from research intensive firms and 

universities, this study seeks to explore the perspectives of individuals who represent 

the several sizes and sectors of organizations that will be affected by sweeping 

national conflict of interest policies. If global polices are to be enacted that affect both 

those who are active in collaborative relationships as well as those who are not, an 

empirical analysis of both perspectives will improve decision makers' ability to meet 

policy goals. Further, if academic norms are shifting as a result of collaborative 

activity, decision makers need to be able to understand and identify these shifts 

empirically so the needs of universities, firms, government, and society can be met. 

This chapter has provided an outline of the historical basis from which 

university-industry collaboration developed. It presented the mainstream perspective 

that supports these relationships and pointed out the issues raised by critics. The 

philosophical ideal of collaborative agents, that universities should share their 

knowledge with wider society so that the general standard of living can be sustained, 

has its merit. The model of higher education upheld by critics of collaboration, that 

faculty should not be influenced by the turbulent and short-term priorities of the 

commercial marketplace, also has merit. Somewhere in between lies the delicate 

balance between academic flexibility and intellectual freedom and faculty contributions 

to wider society that provides the maximum benefit of university-industry relationships 

to all concerned. This study initiates a quest to identify that delicate balance . 

.. - ....... -.. - .-- .... _--
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Companies and universities must understand each other's history, goals, 

and needs in order to collaborate successfully. A substantial portion of the 

literature suggests ways to establish this understanding, with the underlying 

assumption that the differences between the two organizations are enduring. 

This study approaches the problem from a fundamentally different perspective: 

it assumes that university and industry representatives involved in collaborative 

activity have already learned to appreciate the goals of the counterpart 

organization and have begun to narrow the gulf that may divide them. As they 

increasingly work together, compromising and altering their forms of 

interaction, specific aspects of the two organizations are becoming more like 

each other. 

This study focuses on conflicts, benefits and mechanisms to identify 

possible subtle shifts that have brought academics and industry employees 

together while still maintaining their fundamentally unique distinguishing 

characteristics (i.e., teaching, producing goods). By surveying academic and 

company representatives, specific changes that are contributing to the 

successful achievement of balance among benefits and conflicts in university

industry relationships may be identified. This chapter describes the design and 
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method used to achieve this over-arching objective and to answer the research 

questions posed in earlier chapters. Chapter Three is divided into five sections: 

(1) a hypothesis section elaborates on the research questions; (2) a survey 

instrument section describes the questionnaire development and pretest 

processes; (3) a survey target population section describes the group of 

individuals that were targeted in the study; (4) a survey process section 

describes the manner in which surveys were sent to the targeted audience; and 

(5) a respondent sample section describes the group of individuals who 

responded to the survey and provides verification that the response rate is 

reliable and generalizable. 

Hypotheses 

In order to discover whether systematic and generalizable patterns of interaction 

related to collaborative activity can be identified, four research questions were posed 

in Chapter One. The hypotheses that flow from these research questions are outlined 

below. 

1. With regard to conflict of interest, conflict of commitment and conflict over 

internal equity, individuals involved in collaborative activity will respond 

similarly, regardless of whether they are university or industry representatives. 

Further, these agents of collaborative activity share more in common with each 

other than they do with persons who are not involved in collaborative activity, 

even if they are within the same organization or economic sector. 

------.. _- .-------.-----------------. ----
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2. Individuals involved in collaborative activity view the benefits of collaborative 

activity similarly. Further these agents' convictions are distinct from those of 

individuals who are not involved in collaborative activity. 

3. Individuals involved in collaborative activity view the mechanisms that minimize 

conflicts of interest similarly. Further these agents' convictions are distinct 

from those of individuals who are not involved in collaborative activity. 

4. The responses of professionals in the academic and industrial sectors indicate 

that persons involved in university-industry activity are creating new forms of 

organizational cooperation that distinguishes them from individuals who are not 

involved. 

The Survey Instrument 

In order to test these hypotheses, the survey method of research was utilized. 

The use of survey instruments to gather information has been traced back to the 

Victorian days when statistical societies sought to better understand the demographics 

of the population as well as the condition of public health, morality, and education 

(Marsh, 1982). Since then, the survey method of research has been refined, 

systematized, and broadened to include a broad range of data collection methods. 

From the 1930's to the 1970's, Paul Lazarsfeld developed the survey analysis 

approach of combining " ... the insights of sociography with the rig our of more 

systematic investigation (Marsh, 1982, p. 44)." In an effort to combine the best 

aspects of qualitative and quantitative research, survey analysis seeks to relate models 

--------------... - ... __ .- .. _. 
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and structured responses. The survey method is now widely utilized and accepted, 

despite dissenting voices that claim alternative approaches are superior. 

Critics of survey research assert that the technique is inherently positivist. 

Positivism is an ideology" ... which says nothing about the origin of knowledge, but 

which aims to provide a demarcation between the knowledge that deserves the name 

science and that which does not (Marsh, 1982, p. 49)." Generally, it is those who do 

not subscribe to positivism whom also do not support survey research methods. 

Primarily, these critics declare that there is an inherent bias in the wording of 

questions. While this may be true, is it not also true that researcher bias permeates 

the decisions used to code qualitative research and to interpret the meaning of words 

or actions? In the same way that personal interview and observation data is 

condensed in order to derive meaning, survey research uses variables to categorize, 

measure, and code responses. Another charge raised by critics is that surveys look 

at only one minute aspect of an issue and then erroneously (according to these 

dissenting voices) seek to explain broad societal constructs based on limited findings. 

Perhaps some survey researchers are not clear in their language or artificially escalate 

the importance of results simply because they are in numerical form. However, survey 

research offers a variety of ways in which information can be connected at different 

levels. Individuals can be related to other individuals, and group effects can be 

developed through aggregation. It should be noted that all research methods, both 

qualitative and quantitative, have imperfections and all seek to understand whether the 

studied effects are individual, contextual, or global. The criticism raised by anti

positivists have been thoroughly examined and refuted (Marsh, 1982). This debate is 

-------------- -- --- --- -----
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outside the scope of this pa per, yet it is important to keep in mind that a single perfect 

research method has yet to be developed and accepted in any of the sciences. 

This study, described below, seeks to understand more comprehensively, 

through empirical investigation, the constructs related to conflicts, benefits and 

mechanisms in university-industry collaborative activity as described the literature. 

Following is a discussion of the development and pretest of the survey instrument. 

Development 

To gather data for this study, two survey instruments were designed and 

administered, one to universities and the other to firms. The questionnaires are 

contained in Appendices A and B. These appendices also document the frequency 

with which respondents selected a given answer. The two instruments are comprised 

of the same questions, the only difference being that the demographics section queries 

items appropriate to the relevant academic or industrial sector. 

To construct actual questions, the literature was reviewed and a matrix 

developed. This matrix identified the research method of each author and documented 

the factors, indicators, findings, and questions raised in each. The Peters and Fusfeld 

(1982) study was used as a base from which recent developments in collaborative 

activity were identified. From the matrix, a broad array of potential hypotheses and 

research questions were itemized. Potential survey questions and research topics were 

then outlined. 



Article 

Peters and 
Etzkowitz 

University
Industry 
Connections 
and 
Academic 
Values 

Technology 
In Society. 
.1b 
427-440 

1990 

Table 4. Sample Page from the Questionnaire Development Matrix 

Content Notes 

Study: Effect of an industry connection on 
academic structure and attitudes 
Data Sample: Use 1982 Study as base, 3 technical 
universities (U's), 4 liberal arts & science U's, newly 
emerging and long term u-i relationships, 4 
disciplines--materials science, computer science, 
biology, and chemistry 
Method: Use case analysis of over 100 in-depth 
face-to-face interviews w/aid of interview guide; 
note: only interviewed those with i. connections 
Findings: differences in faculty & administrator 
commitments, multiple faculty roles, intellectual 
property rights, and the goals of research 
Behavioral issues: reformulation of issues or 
concerns 
Intellectual property rights: appropriateness of 
faculty and U's owning intellectual property 
becomes one of defining a) most equitable position 
of rights, and b) under what circumstances rights 
should be assigned; focus on publication delay of 
industry-funded research 
Commitment: multiple roles or conflict of 
commitment has become one of timing of 
alternative org commitments; both new venture and 
center part must be considered; question becomes 
"Which mechanism is most likely to preserve open 
communication? " 
Research goals: administration -- Industry funding 
helps development & growth objective; faculty--new 
firm foundation and flexibility of academic system 
and personal financial rewards 

Possible Survey Ouestions 

-Is issue of mUltiple roles one of timing of 
alternative commitments? 
-What are the number and types of commitments 
which individual is involved? 
-What is U policy/encouragement regarding types of 
commitments? 
-What is ideal use of time (% devoted to each 
commitment) ? 
-Over the long run, have you successfully 
maintained dual academic and company operating 
roles? 
-Does faculty researcher chose ideal system or 
material/substance of interest to industry? 
-Are research experiments more extensive in 
industry research or university research? 
-Are radical changes in research direction more 
typical in industry (I) or university IU) research? 
-Does I research lead to new interests? More so 
than U research? 
-What is number of interactions in a fiscal year? 
-Number of spinoffs since 1982 in each field? 
-Do academics have significant role in i research? 
-Can U's search for truth at the same time they 
profit financially from ideas? 
-Is it within academic ideals for faculty to patent 
inventions? 

co 
~ 
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This initial effort yielded a wide array of ideas that proved too extensive to 

explore in a single survey instrument. Through further discussions with dissertation 

committee members and faculty, as well as further summarization of issues found ir. 

the literature, common themes emerged for each of the three types of potential 

conflicts. It became clear that conflict of interest topics generally addressed financial 

concerns such as the mingling of government and industry funds, whether faculty 

profit was appropriate, and whether institutions and faculty should be participants in 

the patenting/licensing process. Also discussed within the context of conflict of 

interest were issues surrounding disclosure of personal activities that might influence 

research activity. In addition, the disclosure and publication of research results and 

control over the direction of research were consistently discussed. Conflict of 

commitment issues centered on the allocation of time to the several academic 

activities, degree and type of interaction with students, and the appropriateness of 

alternative roles. Topics discussed in the literature that relate to conflict over internal 

equity primarily address differences among departments in accessing outside revenue, 

the distribution of workload among members of a given department, and the reward 

structures of the different disciplines. For all three types of conflict, questions raised 

by the several authors were noted and distilled into questionnaire items. Potential 

survey questions were then reviewed. The precise phrasing proved to be a challenge. 

Great caution was taken to avoid asking potential respondents about personal conduct 

as it relates to specific conflict issues. Since conflict of interest is a highly sensitive 

topic that has rarely been addressed in a survey instrument, it was decided that survey 

respondents were more likely to answer questions that provide a general understanding 

----_ .. _---
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of the issues, rather than an inventory of actual activities in which they were currently 

engaged. This general understanding would lay the groundwork for a follow-on study 

that might probe more deeply into personal or specific actions taken by those involved 

in collaborative activity. The phrasing of each query was designed to elicit responses 

based on personal experiences and viewpoints without compromising the identity or 

endeavors of the individual respondents. It was anticipated that this approach would 

result in uninhibited responses to highly sensitive and complex issues. 

The penultimate draft of the questionnaire was reviewed in detail, with 

emphasis on the framing of each question and the clarity of the wording. Some 

questions were eliminated because they could only be phrased in a manner that were 

likely to solicit socially acceptable responses, rather than probing the participants' true 

perspective based on their experiences. Also, the design and layout of the questions 

was scrutinized. 

The survey format included Likert scale, fill-in-the-blank, and open-ended 

queries. The Likert questions used a six-point scale. Respondents were asked to 

indicate their views as measured on a continuum from strongly disagree (1) to strongly 

agree (6). This technique seeks to capture the intensity of attitude expression. The 

six-point scale permits greater variance in response than the usual five point scale and 

also forces the respondent to choose whether they agree or disagree with the 

statement, thus capturing subtle differences in opinion. Although the tendency to use 

either extreme or neutral responses varies from individual to individual, these variances 

can be minimized by obtaining a large sample size (Kerlinger, 1986). The choices were 

evenly spaced at regular intervals throughout the survey so that participants could 

---------- .--- ---
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think of their response along an evenly incremented scale. To allow for the possibility 

that critical choices were not offered in the survey instrument, all Likert-scale response 

sections provided an opportunity to specify a choice that was not listed. 

The fill-in-the-blank questions requested respondents to select the most 

significant item (Le., benefit, mechanism) or to quantify their experiences. These 

questions were intended to empirically rank the importance of the choices. It also 

provides insight into the defining characteristics of respondents who are involved in 

collaborative activity compared to those who are not. 

The open ended questions followed the Critical Incidents Technique (CIT)' 

developed by John C. Flanagan in 1949. As outlined by Henderson (1979), CIT helps 

to identify and define critical elements. This technique requires the respondent to 

identify the extreme aspects (i.e., most beneficial/detrimental, significant/insignificant) 

of the topic explored. Thus, it provides the researcher with an opportunity to identify 

factors that may be important when exploring undefined and difficult to quantify 

topics. To minimize respondents' time and effort in completing the instrument, only 

a few CIT questions were included. 

The survey was divided into sections that were arranged to stimulate interest, 

to facilitate ease in response to a particular type of question (e.g., Likert-scale, yes/no) 

and to explore a given set of related issues. The survey covered the following areas: 

1) the general relationship between universities and industry; 

2) the distribution of rewards and workload within a university; 

3) organizational structure and policies; 

4) specific potential conflict situations related to a university; 
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5) specific potential conflict situations related to a firm; 

6) the quantification of time and income related to particular activities; 

7) specific aspects of isomorphism; 

8) specific benefits that collaborative activity provides the organization; 

9) specific benefits that collaborative activity provides society; 

10) specific mechanisms that foster successful collaborative activity; 

11) personal preference for different types of rewards; 

12) significant changes that could be implemented to enhance collaborative 

activity; 

13) the frequency with which certain activities are performed; and 

14) characteristics that describe the respondent. 

Although the sections appear numerous, many were very short and, according to 

feedback given during the pretest, the flow from one section to the other was very 

smooth and easy to follow. 

The sections were arranged so that the most interesting questions were first, 

the most difficult were in the middle, and the easiest were at the end. For example, 

the first question asked the respondent to circle whether s/he agreed or disagreed with 

the following statement: "University-industry collaborative activity should be 

considered part of the public service aspect of academic's responsibilities." This 

question is of interest to all respondents, university or industry, involved or not 

involved, since each has a conception of public service. The notion of including 

collaborative activity as part of that conception either provokes thought or allows the 

respondent to specify previously formed opinions. It w€ls believed that this question 
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would also make the respondent curious regarding the remainder of the questionnaire. 

The most difficult questions, which required the respondent to quantify the amount of 

time spent on certain activities or the level of income earned as a result of specific 

activities, were located in the middle of the instrument. These are exemplified by the 

following: "What percentage of your professional time is spent on collaborative 

activities?" The final section was the easiest and was comprised of demographic 

questions such as highest degree attained and income range. 

An open comments section was provided in the back of the survey so the 

respondent could clarify intent or convey additional thoughts to decision makers and 

researchers. Also, a form was provided to facilitate respondents' request for the study 

results. This page could be detached to ensure confidentiality. It provided a form of 

incentive or reward for respondents' cooperation since they were able to compare their 

own response to that of others. 

General tenets of survey design were utilized. Since eight out of ten 

experiments showed that a non-white questionnaire solicited a higher response rate 

than a white one (Fox, Crask, & Kim, 1988), the questionnaire was printed on ivory 

colored paper with black print. For ease of response, most questions required a simple 

circled choice. Each section addressed a given area succinctly and directly to avoid 

confusion. The questionnaire was typed and formatted in a manner that was pleasing 

to the eye. Each question was separated by a blank line. Although studies have 

shown that questionnaire type font and construct do not have a significant impact on 

response rates (Boser, 1990), the typeface was easy to read and the font size was not 

excessively small. When needed, clarifying information was provided in order to 
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further clarify desired response formats. All of these techniques follow the guiding 

principles outlined by Fowler (1988) and described by others (Lehmann, 1989; 

Sheatsley, 1983) to encourage a high response rate. 

Pretest 

"Every questionnaire should be pretested, no matter how skilled the researcher 

(Fowler, 1988, p. 103)." In December, 1993, the formatted penultimate draft was 

distributed to fifteen individuals representative of the targeted survey population. 

These individuals were provided a cover letter explaining the importance of their 

participation as well as up to three copies of the questionnaire. In the letter it was 

requested that the individual complete a survey and also distribute the additional copies 

to one person in their department who was involved in collaborative activity and one 

person who was not. This request followed the same method that would be used in 

the actual survey process. The cover letter asked pretest participants to make a note 

of the time required to complete the survey. Also, they were asked to identify 

questions that were unclear or to which they felt they could not respond. Their 

responses were to be faxed or mailed to The Center for the Study of Higher Education, 

in the same manner the final surveys would be received. 

Twelve pretest instruments were returned with responses and suggestions for 

improving the instrument. These twelve respondents included both university and 

industry representatives at administrative and managerial levels as well as faculty and 

employee levels. Some pretest participants discussed the survey itself in personal 

interviews, whereas others provided feedback over the telephone or in written form. 

The time to complete the instrument ranged from 20 to 60 minutes, which included 

-----_.-_._ ... _- '--- .. -.-
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time to provide suggestions and remarks related to questions that needed modification. 

Industry representatives found the instrument more difficult to complete than did 

university representatives. Respondents were fairly consistent in their identification 

of troublesome questions. Some respondents requested that the instructions be 

written in an alternative manner. Generally, their observations were very positive, 

indicating that the survey was comprehensive and addressed the most pertinent issues 

surrounding collaborative activity. 

Based on pretest feedback, the instrument was modified slightly. Poorly 

worded questions were either reworded or eliminated. The instructions were enhanced 

and some questions were added to provide certain disciplines an opportunity to 

express their views. Although the questionnaire was twelve pages, pretest 

participants did not find the survey to be excessively lengthy or repetitive. Most were 

pleased that they were able to complete the questionnaire fairly quickly. This is 

consistent with studies showing that, although survey length has a negative effect on 

response rates, "it is not very strong, and may not provide much of a disincentive to 

questionnaire designers who wish to maximize expensive [survey research) ... (Burchell 

and Marsh, 1992)." 

After these modifications were incorporated, the survey instrument was 

reviewed again in a final instrument development meeting. This approved version was 

proofread by three individuals, the dissertation committee, and the Ph.D. candidate. 

Suggested corrections were incorporated and the finalized questionnaire was submitted 

to the printers, ready for distribution. 

----- ----------------- ---- ---



102 

The Survey Target Population 

In order to accurately represent a population, the sample size must be 

sufficiently large and the design of selection procedures should provide the targeted 

respondent groups an opportunity to be chosen (Fowler, 1988; Rossi, Wright, & 

Anderson, 1989). In keeping with this principle, the survey population was selected 

in a manner that facilitated representation from a diverse group of academic 

institutions and firms. Within each of these organizations, responses were solicited 

from individuals involved in collaborative activity as well as those who are not. Rather 

than focusing solely on large, research-intensive firms as studies have done in the past, 

this approach encouraged the participation of representatives from the several sizes 

and sectors of organizations that might be affected by sweeping national conflict of 

interest policies. Also, since it is believed that non-collaborative individuals hold the 

conventional views of their respective industrial and academic sectors, these targeted 

respondents serve as a type of control group from which to measure potential changes 

in perspective based on involvement in collaborati1le activity. 

Specifically, the target population included the twelve largest public institutions, 

based on highest enrollment, from each of the following Carnegie classifications: 

Research Universities I, Research Universities II, Doctorate-Granting Universities I, 

Doctorate-Granting Universities II, Comprehensive Universities and Colleges I, 

Comprehensive Universities and Colleges II, Liberal Arts Colleges I and Liberal Arts 

Colleges II (The Carnegie Foundation for the Advancement of Teaching, 1987). It 

should be noted that private universities, proprietary schools and community colleges 

were not included in this study. In an effort to reach out to a number of geographical 
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locations, institutions such as those located in Hawaii, Alaska, and Puerto Rico were 

added to the list, yielding a total of 86 colleges and universities. 

In addition, the target population consisted of 60 companies listed in Business 

Week (1993) among 1000 companies ranked by stock market value that were also 

included in Business Week's (1993) "R&D Scoreboard". This produced a list of the 

largest firms in America that were active in research. To ensure that a variety of 

industrial sectors were given an opportunity to provide input, the top-ranked and 

lowest-ranked firm within each of the "R&D Scoreboard" industrial sector 

categorizations were added. This systematic method of selecting organizations 

facilitated the participation of representatives of mid-sized as well as large-sized firms. 

Ultimately, the list was supplemented with the top 45 companies listed in Inc. 

Magazine (Mangelsdorf, 1992) among 500 fastest-growing independent, private 

companies in the U.S. The resulting target population of 165 firms provided 

geographical representation from most of the 50 states and included small, medium 

and large companies. 

A number of individuals within these companies and institutions were targeted 

questionnaire recipients. In academe, surveys were mailed to the Vice President for 

Research, the Director of the Industrial Liaison Office/Office of Technology Transfer, 

and Department Chairs of Chemistry, Electrical Engineering, Marketing, Computer 

Systems, Music, and Psychology. These fields were selected based on the manner in 

which they are typecast in the literature. Three fields considered to be involved in 

collaborative activity (Chemistry, Engineering, and Computer Systems) and three fields 

believed not to be involved (Psychology, Music, and Marketing) were included in the 

-------------- ------ -----------------
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study. The actual names and addresses of the individuals occupying these positions 

were obtained from the 1993 Higher Education Directory (The hep, 1993) and by 

telephoning the selected institution. When targeted department chairs did not exist or 

the departments were organized differently than anticipated, the Deans of Science, 

Business, Social Sciences, or Fine Arts within each institution were selected. For 

example, smaller institutions were sent surveys addressed to the Dean of Arts and 

Sciences. In order to encourage the participation of faculty within each institution, the 

above-mentioned department chairs or deans were provided additional copies of the 

questionnaire and asked to select randomly for participation four faculty members 

within their department. If possible, the four academics would be comprised of two 

faculty members at different ranks who were involved in collaborative activities and 

two who were not. Thus, up to twenty surveys were sent to each institution. 

In industry, survey instruments were sent to the Vice President for 

ResearchITechnology, the Vice President for Manufacturing/Operations, the Vice 

President for University Relations, and the Vice President for New Business 

Development within each company. The names and addresses of individuals holding 

these positions were obtained from the Corporate Yellow Book (Monitor Leadership 

Directories, 1993), Ward's Business Directory of U.S. Private and Public Companies 

(Gale Research, 1994), and Standard & Poor's Register of Corporations. Directors, and 

Executives (1992). When necessary, substitutions were made to reach out to 

comparable officials within the company. For example, some companies received 

surveys addressed to the Vice President for Strategic Planning because the Vice 

President for Business Development was not listed. In order to promote the 
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participation of employees as well as managers, the above-mentioned Vice Presidents 

were sent additional copies of the questionnaire and asked to select randomly for 

participation four employees at different levels within their department. These four 

employees were to be comprised of two individuals who are involved in collaborative 

activity and two who are not. 

Table 5. Conceptual Diagram of the Targeted Population 

Industry 

(large, 
medium, and 
small 
organizations) 

Academe 

(large, 
medium, and 
small 
organizations) 

--------------

Typically Collaborative 
Positions or Disciplines 

- Vice President for 
ResearchfTechnology 

- Vice President for 
University Relations 

- Vice President for 
New Business Development 

- Four research employees 
at different levels 

- Vice President for Research 
- Director of the Industrial 

Liaison Office/Office of 
Technology Transfer 

- Department Chair of 
Chemistry 

- Department Chair of 
Electrical Engineering 

- Department Chair of 
Computer Systems 

- Four faculty or research staff 
at different levels from 
Science, Engineering, and 
Business 

Typically Non-Collaborative 
Positions or Disciplines 

- Vice President for 
Manufacturing/Operations 

- Four operations or 
manufacturing employees 
at different levels 

- Department Chair of 
Psychology 

- Department Chair of Music 
- Department Chair of 

Marketing 
- Four faculty or staff 

at different levels from 
Social Sciences, Business, 
and Fine Arts 
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The Survey Process 

Survey instruments were initially mailed to the targeted population at the end 

of January, 1994. The survey packet included a personally addressed cover letter, a 

survey instrument with an envelop providing return postage to a pre-printed address, 

and additional survey instruments containing a standard cover letter and return postage 

to a pre-printed address stapled to the questionnaire. A brightly colored notice with 

instructions for distributing the additional surveys separated the questionnaire to be 

completed by the addressee from those to be distributed by the addressee. 

Studies outlining effective survey processes suggest that the cover letter 

message should gain the attention of the receiver, stimulate the personal needs of the 

respondent, and suggest how those needs can be met (Diamantopoulos, Schlegelmilch, 

& Webb, 1991). To motivate potential respondents according to their constituent 

sector, different cover letters were developed for academe and industry. The 

academic cover letter appealed to potential respondents' desire to provide perspective 

and opinions with regard to collaborative activity. The industry cover letter solicited 

assistance from industry representatives in the completion of a doctoral dissertation 

thorough their participation in the study. Although portions of the university and 

industry cover letters were different, both letters indicated that the study was 

sponsored by The University of Arizona Center for the Study of Higher Education 

(CSHE), which is funded in part by National Science Foundation (NSF). Both outlined 

the protection of confidentiality for all participants and their organizations. Further, 

both letters stipulated that, as a benefit of participating, respondents from the 

institutions and firms would receive a copy of the executive summary of the final 
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report. Respondents were requested to return the survey within two weeks. Any 

questions or clarifications were referred to the Ph.D. candidate using the fax, phone 

and address of CSHE. The entire packet was mailed using first class postage, which 

has been shown to increase response rates over surveys sent using bulk rate postage 

in thirteen out of eighteen comparisons (Fox, Crask, & Kim, 1988). Appendix C 

illustrates the university and industry cover letters, as well as the instruction notice 

that was provided in the survey packets. 

To disconnect the respondent's identity from the completed survey instrument, 

each questionnaire was stamped with a sequence number. The same sequence 

number was also stamped on a master list that contained the individual's name, 

position, and organization. Thus, the number on the questionnaire could be cross

referenced with the number on the master list. When surveys were returned, their 

receipt was documented on the master list so that follow-up survey mailing and phone 

calls would not be directed toward individuals already participating. 

In preparation for a second wave mailing, when a second copy of the survey 

with a different cover letter was to be distributed, several efforts were undertaken to 

increase participation and to reduce non-response bias. Representatives of the 

Government-University-Industry ResearchRoundtablellndustrial Researchlnstitute, The 

Office of the President of the United States (Bill Clinton), The Office of the Vice 

President of the United States (AI Gore), and The Office of the Assistant to the 

President for Science and Technology (John Gibbons) were sent letters explaining the 

purpose of the study and requesting use of their letterhead for the second wave cover 

letter. All of these individuals declined, stating that the study was not sponsored by 

-------------------- --.- ---
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thoir respective offices therefore they could not provide letterhead. An affirmative 

response came from representatives of Research Corporation, a firm heavily involved 

in technology transfer activities between universities and companies, both nationally 

and internationally. However, after numerous attempts to get a draft cover letter 

approved and to coordinate logistics, time grew short and the second wave mailing 

needed to proceed. Thus, Research Corporation was not involved in the study. 

The second wave mailing consisted of a second copy of the survey instrument 

and a different cover letter. These were sent to individuals not returning their 

questionnaires within two weeks after the requested survey submission date. The 

cover letter was exactly the same for both university and industry targeted 

respondents. The packets were prepared in a manner similar to that utilized in the 

initial mailing conducted in January. The second wave cover letter is illustrated in 

Appendix C. 

At the same time that efforts were underway to bolster participation through 

use of influential agencies' letterhead for the second wave cover letter, a press release 

was developed to publicize the importance of the study. It was anticipated that this 

press release would reach out to corporations and universities by way of publications 

that are frequently read by their representatives. The press release effort was 

coordinated through representatives of the National Science Foundation and The 

University of Arizona. An announcement was developed with the cooperation of the 

National Science Foundation and a joint release was planned. However, efforts to 

coordinate the two offices had not been completed as the time to release the 

information drew near. The entire response solicitation process, including the initial 
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mailing, second wave mailing, alert notice, and telephone follow-ups had to be 

completed before the close of the Spring semester when faculty became unavailable 

for at least three months. The approved draft of the announcement was sent to 

potential participants within a week of their receipt of a second copy of the survey 

instrument since final decisions regarding the final press release were still pending. 

Through this alert notice, potential respondents gained a greater understanding of the 

importance of their response. This technique is consistent with studies showing that 

increased contact through timely follow-ups increases response rates (Faria, Dickinson 

& Filipic, 1990; Yammarino, Skinner, & Childers, 1990). Several weeks after the 

second wave mailing, The University of Arizona decided that the release was not 

newsworthy and declined to release it. Thus, the potential participants received the 

press release information, but the notice was not reinforced through publication of an 

article or summary announcement in national magazines or newspapers. The alert 

notice is portrayed in Appendix C. 

During late April and the entire month of May, telephone follow-ups were made 

to those not responding to either mailing. Telephone follow-ups have been shown to 

be more effective, albeit more costly, than subsequent letter follow-ups (Leslie, 1970). 

When necessary or requested, a third copy of the survey instrument was sent to those 

indicating that they might respond. The telephone follow-up guidelines and a sample 

telephone follow-up cover letter are provided in Appendix C. 

By mid-June, 1994, all survey instruments had been received. Data from the 

questionnaires was input into screens developed using a public domain database called 

EPllnfo which is provided by the Centers for Disease Control through the World Health 
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Organization. The EPI Info software, available on the Internet, provides input error 

checking capabilities as well as flexible search capabilities. After appropriate input 

screens had been designed and implemented, data from each wave and from academic 

and industrial sectors were input into separate files. This facilitated the uploading of 

survey data to the VAX for analysis using SPSS. Before analysis began, the data was 

checked for possible input errors through the creation of a clean-up program and 

random quality inspections of survey information that had been entered. Errors were 

easily discovered and corrected using EPI Info. 

The Respondent Sample 

With this understanding of the survey development and implementation process, 

the actual response rate and reliability of the sample can be discussed. These are 

described in the following sections. 

Response Rate 

As is customary with mailed surveys, some questionnaires were returned due 

to insufficient addresses, retirement, death, or elimination of the position due to 

reorganizations. These organizations were contacted in an effort to learn the new 

address or to identify the person currently holding the position. However, in a 

surprisingly large number of cases, the person had left the organization and the 

position had been subsequently eliminated. Many organizational representatives cited 

massive reorganization and downsizing as the reason they could not participate in the 

survey. Every effort was made to find appropriate substitute representatives, but a 

----------- -----
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replacement could not be identified in some cases. Since these targeted respondents 

never had an opportunity to participate in the study, they were designated as ineligible 

to respond. 

The response rate was calculated using the most conservative method. Given 

that targeted respondents were asked to distribute additional questionnaires, a decision 

had to be made regarding the status of these unknown targeted respondents. If 

surveys were not returned from these individuals, was it because they did not receive 

the instrument or because they chose not to respond? Should these unknown targeted 

respondents be considered eligible or ineligible to respond? If the person who received 

the survey packet chose not to respond, it is also likely that s/he chose not to 

distribute the additional surveys. Thus, many targeted respondents probably did not 

have an opportunity to respond because the questionnaire was not distributed to them. 

Given that the eligibility of these targeted respondents was impossible to determine, 

it was decided that the most conservative approach would be taken. Unless targeted 

respondents indicated otherwise during telephone follow-ups or in letters to the 

researchers, it was assumed that the additional surveys were distributed; the unknown 

potential participnnts were considered eligible to respond. Thus, many targeted 

respondents who were actually ineligible because they never received the survey 

instrument may have been counted as non-respondents. 

Using this conservative approach, the overall response rate for eligible survey 

participants was 34%. These respondents represented 76% of the targeted 

organizations. The resulting sample of respondents represented a diverse array of 

small, medium, and large sized firms. Within academe, the majority of the respondents 

- .. __ ............. _- ----.-._-------------
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represent institutions that grant doctoral degrees. However, sufficient representation 

from comprehensive and liberal arts colleges was achieved so that their voices could 

be heard and interpreted for the first time in a study of collaborative activity. Given 

that a highly conservative response rate calculation was utilized, and the reliability was 

shown to be sufficient (see below), it is believed the resulting sample is both 

representative and generalizable. 

Further support for this conviction can be found in a study conducted by Larry 

L. Leslie (1972). This research explored the impact of a low response rate on the 

study findings. Dr. Leslie showed that most respondents identify strongly with their 

particular group, especially on issues relevant to the group, rather than with others 

from similar demographics such as income levels and age ranges. "When populations 

surveyed are homogenous (having a common group identify), minor differences on 

independent variables between respondents and nonrespondents or late respondents 

may occur, but differences as to dependent variables are unlikely (Leslie, 1972, p. 

328)." Since respondents to this survey were members of distinct homogeneous 

groups, their representation is expected to be sufficient. Comparative analysis 

presented in Chapter 4 demonstrates that these individuals identify more strongly with 

their group than their demographic category. No substantive differences in response 

were found given demographic characteristics, but they were evident based on 

affiliation with either the industrial or academic sectors. 
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Table 6. Overall Response Rate 

TOTAL WAVE 1 WAVE 2 OVERALL 
INDUSTRY & UNIVERSITY ELIGIBLE TOTAL TOTAL RESPONSE 

TOTAL RETURNED RETURNED RATE 

Total Survey Instruments 1952 462 205 
1 0.34171 

Organization Response 218 165 nfa 
1 0.75691 

Table 7. Industry Response Rate by Discipline 

TOTAL WAVE 1 WAVE 2 INDUSTRY 
INDUSTRY CATEGORY ELIGIBLE RETURNED RETURNED RESPONSE 

RATE 

Total Survey 645 158 56 
I 0.3318 1 

Instruments 

Organization Response 132 83 n/a 0.6288 

Respondent Discipline Percentage 

Industrial Relations 5 0 0.0234 

Business Development 11 5 0.0748 

Corporate Attorney 7 1 0.0374 

Marketing/Sales 12 7 0.0888 

Operations/ 20 7 0.1262 
Manufacturing 

ResearchIT echnology 84 25 0.5093 

Other 19 1 0.0935 
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Table 8. University Response Rate by Discipline 

UNIVERSITY TOTAL WAVE 1 WAVE 2 UNIVERSITY 
CATEGORY ELIGIBLE RETURNED RETURNED RESPONSE 

RATE 

Total Survey 1307 304 149 
I 0.3466 1 

Instruments 

Organization Response 86 82 n/a 0.9535 

Respondent Discipline Percentage 

Office of 23 8 0.0684 
Researchrrechnology 

Office of Academic 16 11 0.0596 
Affairs 

Office of Technology 18 5 0.0508 
Transfer/Sponsored 
Programs 

Office of Contracts/ 1 14 0.0331 
Intellectual Property 

College of Fine Arts 21 0 0.0464 

College of Social 33 16 0.1082 
Sciences 

College of Business 60 25 0.1876 

College of Science 51 24 0.1656 

College of Engineering 39 16 0.1391 

Other 42 30 0.1589 

------------ -----------_. ---
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Table 9. Industry Response Rate by Size of Organization 

RESPONDENTS LARGE MEDIUM SMALL 
INVOLVED IN (greater than (between (less than 

COLLABORATIVE 60,000 59,999 and 4,999 5,000 
ACTIVITIES employees') employees ') emplovees') 

Involved 27.0% 26.5% 15.0% 

Not Involved 10.0% 7.0% 14.5% 

TOTAL 37.0% 33.5% 29.5% 

'Reflects the number of employees reported in Business Week's (1993) "R&D 
Scoreboard" or Inc. Magazine (Mangelsdorf, 1992). 

Table 10. University Response Rate by Size of Organization 

RESPONDENTS DOCTORAL COMPRE- LIBERAL 
INVOLVED IN RESEARCH GRANTING HENSIVE ARTS 

COLLABORATIVE I & II" I & II" I & II" I & II" 
ACTIVITIES 

Involved 32.7% 24.3% 9.2% 1.3% 

Not Involved 12.9% 10.6% 7.6% 1.4% 

TOTAL 45.6% 34.9% 16.8% 2.7% 

"Reflects the classification of the institution reported by The Carnegie Foundation for 
the Advancement of Teaching (1987). 
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Reliability of Response 

Reliability of response, stability of response, and reduction of response bias are 

concerns that arise in survey research. One of the most popular ways to check for 

errors in measurement is to evaluate responses at one point in time with responses 

received at a later point in time (Rossi, Wright, & Anderson, 1983). "A measure is 

said to be reliable if it consistently obtains the same result (Lehmann, 1989, p. 222)." 

To ensure that the survey responses were reliable, waves one and two were compared 

to determine whether the respondents were demographically similar and were 

consistent in their response. It should be noted that university and industry 

respondents were separated. That is, university wave one was compared with 

university wave two and industry wave one was compared with industry wave two. 

The key characteristics of wave one respondents was compared with those of 

wave two respondents using cross tabulation and chi-squared statistics. The 

proportion of individuals involved in collaborative activity was not substantively 

different. Also, the income level, age range, position in the organization, and field of 

specialization were not substantively different by wave. Thus, the respondent 

characteristics were similar. 

To further ensure reliability of response, respondent perspectives with regard 

to groups of questions related to conflict of interest, conflict of commitment, and 

conflict over internal equity were compared by waves. The manner in which conflicts 

questions are grouped is discussed in Chapter 4; the matter of importance in this 

section is that no substantive difference in response to questions related to conflicts 

could be found based on wave. A t-test showed that the pooled variance was not 
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less than .05. Therefore, the null hypothesis (that waves one and two are equal) could 

not be rejected. In other words, there is no reason to believe that further solicitation 

of responses through additional waves would yield a different set of responses. 

In summary, although the survey was fairly lengthy, it was easy to complete. 

It addressed a broad array of issues related to collaborative activity, focusing on topics 

that are repeatedly mentioned in the literature. The survey method solicited input from 

a variety of organizations, representing those that might be affected by federal conflict 

of interest policies. The respondent pool was representative and the responses were 

shown to be reliable. Finally, as the ultimate compliment, many respondents wrote a 

personal comment reflecting their praise regarding the comprehensiveness and 

completeness with which these topics are explored. 
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CHAPTER 4 

FINDINGS AND INTERPRETATION 

To present the survey results in a clear and concise manner, this chapter 

focuses on each of the study topics separately whereas the final chapter provides an 

interpretation of the prevailing themes that emerge from a broad review of several 

issues considered in combination with each other. Thus, this chapter treats topics 

independently and the final chapter consolidates respondent perspectives to draw 

meaning from their responses. Chapter Four is organized in four major sections: (1) 

an isomorphism section outlines how the theory was operationalized in order to 

interpret the findings; (2) a conflicts section focuses on respondent perceptions related 

to conflict of interest, conflict of commitment, and conflict over internal equity; (3) a 

benefits section presents findings related to the advantages that collaborative activity 

offers academic and industrial organizations as well as society; and (4) a mechanisms 

section outlines specific methods for conducting collaborative activity preferred by the 

survey respondents. It should be noted that, as mentioned in earlier chapters, all 

analyses conducted in this study utilized the SPSS statistical software package which 

is widely used in the social sciences. 
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Isomorphism 

In order to answer the research questions through a review of the findings, an 

understanding of the theoretical lem .. through which the results will be interpreted is 

needed. As mentioned in Chapter One, institutional isomorphism (DiMaggio & Powell, 

1983) advances the argument that organizations begin to look similar over time as a 

result of external pressures (coercive isomorphism), coping with uncertainty (mimetic 

isomorphism), and influence from peer groups within a profession (normative 

isomorphism). For example, the defense industry is currently reacting to reduced 

funding at the federal level and governmental demands to reduce cost. In order to 

adapt to these changes in their environment, companies within the defense industry 

are implementing total quality management programs, restructuring to eliminate 

unnecessary levels of middle management, and merging to streamline product 

operations. As a result, many defense companies are beginning to look similar in 

structure and operation, as isomorphism might suggest, despite the fact that they 

produce distinct products. This example illustrates the intuitive logic and believability 

of the theory of institutional isomorphism. 

Despite its intuitive simplicity, the operationalization of isomorphism is a 

complex task. Two alternatives for measuring institutional isomorphism were 

incorporated in this study. One focused on each of the three categories separately 

(coercive, mimetic, and normative) and the other embraced a general precept that 

incorporates the three elements. As a general concept, isomorphism was captured 

through the use of statistical analysis. As mentioned in Chapter 3 and addressed in 
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detail later in this chapter, the null hypothesis asserts that the response to a given 

question is the same for each of two groups. If the null hypothesis cannot be rejected, 

that is, if the difference in response is not statistically significant, then the responses 

are similar, suggesting isomorphism. Distinct aspects isomorphism were captured 

through the use of questions addressing specific coercive, mimetic, and normative 

topics. For example, survey participants were asked to strongly agree or disagree with 

the following statement: "Many leaders in my field are involved in university-industry 

collaborative activity." If a strong correlation existed between the response to this 

question and the corresponding response to conflicts questions, the suggestion is that 

normative isomorphism may be taking place as a result of peer influence. 

In an endeavor to capture specific aspects of isomorphism that might explain 

perspectives related to conflicts, several questions were included in the survey. A 

factor analysis was conducted to develop a summary scale of the responses to these 

questions. Since the factors are independent, the varimax scheme of orthagonal 

rotation was used (Lehmann, 1989). University responses were analyzed separately 

from industry data and the resulting factors were compared to determine whether the 

questions could be grouped similarly. 

These measures proved to be problematic, despite best efforts to capture 

specific isomorphic explanations. The reliabilities of the factor groupings suggest that 

either the questions asked did not capture isomorphism as industry is affected by it or 

the theory of isomorphism must be refined and modified before it can be applied to 

industry. The reliabilities for industry respondents were not sufficiently strong to 

justify the use of the summary scale groupings. Additional correlations and reliabilities 
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were conducted to investigate whether the questions could be summarized to capture 

the general concept of institutional isomorphism outlined by DiMaggio and Powell 

(1983). Even when some of these categories were combined, none of the alternative 

measures could be used as an indicator for both industry and university perspectives, 

as shown below. 

Reliability 
(* *Correlation) 

Indtie (065, 053, 056) 

Mimetic (063, 066) 
(Same as theory) 

Coerce (064, 058) 

Normative (055, 057) 

Norm & Indtie 
(065, 053, 056, 055) 

Normative--theory 
(053, 054, 056) 

Coercive--theory 
(058, 064, 065) 

All iso--theory 
(063 to 066 053 to 
058) 

Norm & Coerce--theory 
(064, 065, 053 to 
058) 

Table 11. Isomorphism Scales 

University Industry 

.5318 .1223 

-.2896** -.1982 * * 

.3165* * .3431 * * 

-.1106** .0854** 

.5099 .2745 

.4836 -.4126 

.4777 .4653 

.4167 .2994 

.5148 .3995 
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Perhaps these results suggest that respondents do not separate the concepts 

of coercive, normative, and mimetic isomorphism in their own minds. Although the 

three categories are intuitively logical, this study could not develop a systematic 

method to determine whether a given aspect of isomorphism helps explain responses 

to conflicts. Further study is needed to develop scales that measure isomorphism. 

Also, further testing of the theory in corporate settings should be conducted to 

ascertain whether isomorphism is equally applicable to both university and industry 

environments. 

Since a scale could not be developed to capture specific aspects of 

isomorphism, this study relied heavily on the lack of a statistically significant difference 

in response as an indicator of possible isomorphism. It should be noted that these 

difficulties in defining a scale that captures the theory of institutional isomorphism may 

be attributed to the fact that this study builds upon DiMaggio and Powell's original 

concept. The authors focused on similar sets of organizations whereas this study 

looks at dissimilar organizations across the academic and industrial sectors. this 

augmentation of the theory is consistent with the flow of logic that DiMaggio and 

Powell use to describe organizational transformation. Collaborative agents are 

influenced by similar regulatory and federal pressures, operate under conditions of 

uncertainty, and establish professional rapport. Thus, use of this theory to compare 

peers who interact heavily, despite the fact that they belong to distinct sectors, is 

compatible with the tenets of institutional isomorphism. 
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Conflicts 

The survey instrument included over thirty-eight (38) questions related to the 

three conflict topics that are the focal point of this paper: conflict of interest (CO!), 

conflict of commitment (COC), and conflict over internal equity (CIE). To summarize 

respondent's views, a factor analysis was conducted to develop COl, COC, and CIE 

scales. This section 1) describes the manner in which the three conflicts scales were 

developed, 2) compares the responses of those who are involved in university-industry 

collaborative activity to those who are not for each of the three types of conflict, 3) 

explores the results based on responses to three key questions suggesting 

isomorphism is a possible explanation and 4) explores alternative explanations based 

on participant characteristics that might be pursued in a future quest of additional 

explanations for respondents' views. 

Development of Scorel? 

As outlined in Chapter 3, questions related to COl, COC, and CIE had been 

identified prior to the data collection process. In order to confirm that respondents 

thought about the concepts in a manner that is consistent with the literature, a factor 

analysis was utilized. Factor analyses are used to group variables together for two 

basic purposes. The first is to simplify the data so that the results are better 

understood, while at the same time minimizing the loss of information. "The second 

reason for using factor analysis is to uncover an underlying structure in the data 

(Lehmann, 1989, p. 603)." In the latter case, it is assumed that respondents 

generally have systematic ways of thinking about the questions and the factor analysis 
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tries to capture these convictions. The following discussion focuses on the manner 

in which these subconscious constructs were deduced. 

To allow for the possibility that the two groups thought about conflicts 

distinctly, university respondents were analyzed separate from industry respondents. 

As mentioned in Chapters One and Two, COl, CDC, and CIE are somewhat related, 

therefore, the factor analysis utilized an oblique rotation, which allows responses to 

be somewhat correlated. 

Based on the factor analysis, it was discovered that university and industry 

respondents thought about the questions fairly similarly. However, to develop 

accurate scales, further refinement was needed. The questions were listed in the order 

of their factor loading, which represents the correlation of the measured question to 

the factor (Lehmann, 1989). Seven questions were strongly and distinctly attributed 

to discrete factors in the industry assignment matrix, yet they loaded equally on two 

factors in the university matrix. Primarily, these questions were reviewed individually 

to determine whether the grouping as suggested by industry representatives followed 

the same logic as that presented in the literature for each of COl, CDC, and CIE 

(Fairweather, 1988; Geisler & Rubenstein, 1989; Peters & Fusfeld, 1982). 

Secondarily, a reliability analysis was conducted to determine whether the respondents 

thought of these questions along the same lines that they considered the other 

questions in the group. Every effort was made to include as many questions as 

possible. As a result of these analyses, five questions were included in the summary 

scale as construed by industry respondents and two were eliminated. 
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After the questions had been reviewed, the reliabilities were examined to 

confirm that these grouping could be used as a single measure for the factor. The 

standardized alpha reliabilities for the three scales ranged from .64 to .75 (see 

Appendix D for detail). The coefficient alpha" ... summarizes the extent to which a set 

of k-items making up a measure intercorrelate or go together (Churchill, 1991, p. 

1036)." Thus, the internal consistency of the scales is over 64%. In addition, the 

eigenvalue-greater-than-one-rule was utilized to verify the usefulness of the conflicts 

scales. This rule requires " ... any factor to explain at least the amount of variance 

which a truly independent variable would explain (Lehman, 1989, p. 609)." 80th the 

university and industry factor analyses meet the criteria that" ... tend to produce good 

(interpretable) results (Lehman, 1989, p. 609)" since the eigenvalues were 2.5. 

With the factors proven to be reliable, the process of naming the three scales 

began. Each question within a particular scale was labeled COl, CDC, or CIE, based 

on the manner in which the concept was discussed in the literature. Then, the 

grouping was scanned to determine whether the questions were predominately labeled 

COl, CDC, or CIE. 

The conflict over internal equity (CIE) factor was highly consistent and easily 

identified. A sample statement from this grouping is: "Other members of an academic 

department should absorb most of an industry-sponsored academic's teaching 

responsibilities." This question probed whether academics involved in collaborative 

activity should carry a reduced teaching load, a topic falling under the rubric of conflict 

over internal equity. University and industry respondents thought about this question 

in the same way that they contemplated questions such as "Academics involved in 
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university-industry collaborative activities should spend less time with students who 

are not involved in the project." Clearly, survey participants viewed workload and 

academic duties in terms of internal equity. Contrary to what was expected, however, 

respondents did not include salary equity as a part of this image. Instead, they viewed 

salary issues along the same lines as financial considerations, which fall under the 

rubric of conflict of interest. Also, questions pertaining to students were associated 

with academics' need to treat students in the same manner that other departments 

treat them, as opposed to the anticipated idea that student-related issues should be 

viewed in terms of academics' commitment to students compared with their 

commitment to collaborative activities. Other than these exceptions, the responses 

aligned with what was outlined in Chapter Two, based on the literature. The additional 

insight gained through both university and industry respondents' view of issues related 

to students and to salary equity issues were included in the CIE scale. 

The sets of questions related to the other two factors were more difficult to 

define, since both seemed to address conflict of interest. In an initial scan, it was 

observed that one factor included only a single question related to COC as discussed 

in the literature (Fairweather, 1988; Geisler & Rubenstein, 1989; Peters & Fusfeld, 

1982) whereas the others included several COC topics. Upon further examination of 

the questions summarized in the latter, it became clear that many of these questions, 

were related to academics' commitment to their academic duties vis a vis their loyalty 

to a research sponsor. 

----- ._ .......•... _ .. - .... -------- -_ ... ~-
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Although the topics were initially labeled as COl due to the potential for 

financial gain or use of inappropriate influence, the questions could just as easily be 

viewed as conflicts in commitment. For example, the statement "An academic 

influences research results to ensure continued sales for a company" was expected to 

fall under the COl grouping. Strong agreement with this statement suggests that the 

academic's financial interest should be prioritized over the academic's commitment to 

conduct research according to scholarly norms. Instead of this anticipated 

interpretation, survey respondents viewed this concept in terms of commitment to the 

academic profession and its research norms, comparing research conventions to the 

academic' role as a company advocate. Similarly, the statement "An academic fails 

to disclose patentable information to the university," was expected to be grouped with 

COl issues because topics related to patents and patenting generally refer to an 

academic's potential to place personal financial gain above the best interests of the 

institution. Participants in this survey relate disclosure issues to the academic's 

commitment to the institution. Thus, issues related to inappropriate influence that are 

discussed in the literature under the rubric of conflict of interest, were viewed by 

survey participants as issues related to divided loyalties. If allegiances are not 

appropriate, then a conflict of commitment may exist. 



Table 12. Questions Initially Thought to Relate to Conflict of Interest 
due to Inappropriate Influence that were classified by respondents as 

Conflict of Commitment due to Divided Loyalties 

28. A university is involved financially with more than one firm within a 
specific research area. 

34. An academic influences research results to ensure continued sales for a 
company. 
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36. An academic uses federal money to provide equipment or partial funding 
to an industry-sponsored activity without the federal agency's approval. 

43. A company representative knowingly uses the company's support to 
influence an academic's performance of research. 

44. A company representative influences a cooperative university researcher 
to give primary attention to the industry-sponsored research and to reduce 
teaching and other university obligations. 

Based on this new understanding of the questions, it was decided that the 

factor which included the majority of COC questions would be used to signify COCo 

Respondents consistently viewed conflict of commitment issues in terms of individuals 

and their corresponding obligations to the organization. This view is distinct from what 

was anticipated based on the literature, which suggests that COC topics center solely 

on the multiple roles performed by academics and the allocation of time to each of 

those roles. 

Thus, the remaining factor represented conflict of interest. Questions included 

in this category were related to the actions or responsibilities of the organization itself. 

In addition, although the literature (Fairweather, 1988; Geisler & Rubenstein, 1989; 

Peters & Fusfeld 1982) addresses a diverse array of subjects under the rubric of 

conflict of interest (i.e., student-related issues, patenting considerations, inappropriate 

financial gain), respondents viewed this topic primarily in terms of financial 

-------------_ ... ---
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implications. Statements grouped as COl by the respondents included "University 

income from collaborative research is in the pubic's interest" and "A university invests 

the institution's funds to start firms organized by faculty or former students." As 

discussed previously, questions related to inappropriate influence were categorized by 

respondents as CDC rather than COl, as expected. Even the survey question that was 

almost a direct quote from standard conflict of interest policies was viewed in terms 

of commitment rather than potential for financial gain. The statement "An academic 

fails to disclose to the university a substantial interest in any decision, contract, sale, 

purchase, or service related to her/his professional activities" was regarded as a CDC 

by the respondents in this study, despite the fact that the purpose of this statement 

is to reduce conflict of interest. 

Table 13. Conceptualization of Major Conflicts Topics 

Groupings Based on the Literature Respondent Groupings 

1. Conflict of Interest 1. Conflict of Interest 
a. Use of funds a. Use of funds 
b. Inappropriate influence b. Funding equity 
c. Ownership of patents c. Ownership of patents 
d. Exclusivity in licensing d. Exclusivity in licensing 

2. Conflict of Commitment 2. Conflict of Commitment 
a. Allocation of time a. Allocation of time 
b. Dedication to students b. Inappropriate influence 
c. Balancing of roles c. Balancing of roles 

3. Conflict over Internal Equity 3. Conflict over Internal Equity 
a. Distribution of workload a. Distribution of workload 
b. Access to internal b. Access to internal 
departmental resources departmental resources 
c. Funding Equity c. Responsibility to students 

......... .. ..- .•...... --- ----------.. - .. -.- .... -... __ .-.. ----_.- - -_.-_ •.. _-
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The factor analysis provided an abundance of information that adds to our 

current understanding of conflicts. For instance, Peters and Fusfeld (1982) discuss 

interaction with students in terms of faculty's role as mentor and teacher; any 

reduction of time dedicated to that role is addressed under the rubric of conflict of 

commitment. Also, survey participants view interaction with students as an equity 

issue. Perhaps respondents believe all faculty should spend the same amount of time 

with students and that students should receive similar treatment across the various 

departments. In addition, the respondents tended to think of conflict of commitment 

issues in terms of individuals rather than general academic or industrial responsibilities. 

The statement "University-industry collaborative activity should be considered part of 

the public service aspect of academics' responsibilities" was viewed as a financial 

issue by the survey participants. It was anticipated that they would consider the 

institutional allotment of time for public service and compare their role as collaborators 

with their role as public servants. Participant responses suggest that they view public 

service primarily as a revenue generating activity rather than a commitment to share 

their expertise with the public. 

In summary, the factor analysis provided insight into the areas in which 

university and industry representatives share common perspectives with regard to 

conflicts, which is one of this study's research questions. Participants provided 

consistent and fairly single-minded views of conflicts. Internal equity hinged on 

faculty's academic duties, particularly as teacher and mentor to students. Conflict of 

commitment was thought of in terms of loyalty to the organization. An additional 

underlying theme is that academics and company representatives should not abuse 
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their status or leverage their position inappropriately. Conflict of interest turns on 

potential financial gain and revenue generating activities. Although a few aspects of 

these groupings are different than the manner in which they are grouped in Chapter 

Two, the fundamental distinctions remain the same. 

The study successfully captured three separate concepts of conflicts. 

Responses were added to create a summary scale for each aspect. Correlations 

between the COl, COC, and COC groupings verified that, although the categories were 

somewhat related, which is consistent with the oblique factor analysis technique, the 

correlations were not strong, indicating distinct concepts had been identified. (The 

factor groupings of questions into COl, COC, and CIE scales, and the reliabilities 

associated with each scale, are presented in Appendix D.) 

Comparison of Responses Based on Involvement 

With the summarization of responses into COl, COC, and CIE scales complete, 

and a greater understanding of respondents' shared perspective in mind, the central 

research question can be examined. Do university and industry representatives' views 

of COl, COC, and CIE suggest that persons involved in university-industry collaborative 

activity are becoming more like each other? If so, are those involved in university

industry collaborative activities mOl'e like each other than they are like other personnel 

in their own economic sectors (industrial/academic) who are not involved in university

industry collaborative activities? 

The study's null hypothesis states that no statistical difference in response is 

expected for those involved in collaborative activity, regardless of whether they work 

in academe or industry. In this case, it was anticipated the null hypothesis would be 
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accepted. Further, it was hypothesized there would be a statistically significant 

difference in response for those respondents who are involved in collaborative activity 

compared with those who are not. In this case, it was anticipated that the null 

hypothesis would be rejected. This relationship is summarized in the diagram below. 

Industry Involved (1/) => 
JJ 

Ho: PII = PIN! 
H.: PII ~ PIN! 

Industry 
Not Involved (INI) 

Figure 1. Hypothesis 

Ho: PII = PU/ 
H.: PII = P U/ 

<= University Involved (UI) 

Ho: PU/ = PUN! 
H.: PU/ ~ PUN! 

University 
Not Involved (UNI) 

Where fJ is the average response for each separate COl, CDC, and CIE scale, 
Ho is the null hypothesis, and H. is the anticipated alternate hypothesis 

Note that this study did not explore the relatiof1ship between representatives in 

academe and industry who are not involved. It is assumed that these individuals hold 

the conventional views of their respective industrial and academic sectors. Therefore, 

these respondents serve as a type of control group from which potential changes can 

be measured. 

To test the above hypothesis, a oneway ANOVA was run for COl, COC, and 

CIE separately. ANOVA is a statistical test to determine whether samples come from 

populations with equal means (Churchill, 1991). To examine possible differences in 

---- ---- ._---------------
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the various combinations of means, Sheffs's post hoc comparison technique was used. 

This is the most widely utilized and stringent post hoc comparison (Shavelson, 1988), 

The results are summarized in the following diagram and discussed below. 

It is important to note that responses were plotted based on whether 

represelltatives' views of conflicts were liberal or conservative. Liberal responses 

indicate that respondents are open-minded toward changes in academic norms that 

facilitate increased collaborative activity. For example, persons indicating that they 

strongly agree with the statement "University-industry collaborative activity should be 

considered part of the public service aspect of academics' responsibilities" hold a less 

restrictive interpretation of activities that constitute public service than do those who 

strongly disagree with the statement. Those who disagree are more conservative since 

they define public service narrowly to exclude collaborative activity. This method of 

interpretation is used for all Likert-scale responses. 

Conflict of Interest. 

The Scheffs comparison supported the prediction that those involved in 

collaborative activity view conflict of interest similarly. Further, there were substantive 

differences in the response of representatives in university who are not involved 

compared to those are. The same held true for industry representatives. It was 

discovered that those involved in collaborative activity are more liberal in their view of 

conflict of interest than are their counterparts in the same economic (industrial or 

academic) sector who are not. 

-------.. ---------.---- --_._.-.... --------------
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Figure 2. Average Response to CIE, COl, and COC 
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Generally, this suggests that individuals involved in collaborative activity are 

more accepting of revenue generating activities than are those who are not. They 

believe that universities and academics should hold patents and that exclusive licenses 

should be viewed as promoting mutual interest for both universities and industry. In 

the main, institutions and individuals should be allowed to pursue collaborative 

activities and collect the corresponding revenue and rewards. In contrast, those not 

involved in collaborative activity were more conservative. While they were willing to 

accept revenue-generating activities as a part of academic life, their agreement with 

the statements was weak in comparison to the group involved in collaborative activity. 

This is perhaps the most intriguing finding since it suggests that ill! survey respondents 

endorse activities related to university-industry collaborative relationships, with those 

already involved wanting organizations and individuals to delve deeper into patenting, 

licensing, and revenue generating ventures. 

Conflict of Commitment. 

The above-mentioned hypothesis was not supported by the Shefte comparisons 

of responses to CDC. All respondents were highly conservative in their view of CDC. 

The tacit ideology is one which requires academics to uphold traditional academic 

norms regarding appropriate research conventions, distribution of workload, and loyalty 

to the institution to which they belong. Faculty should disclose patentable information 

to the university, constrain their outside activities to the usual university allotment of 

one day per week, and prioritize university-related activities over obligations to a for

profit organization. Overall, the respondents expressed the view that individuals 

should conduct themselves appropriately, otherwise, there is a potential for conflict of 

--------------- ._- .---- . __ ._-- -------------- ---
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commitment. All respondents expressed this view, whether they were involved in 

collaborative activity or not. 

Conflict over Internal Equity. 

Like CDC, no substantive difference was found in the Scheffs comparisons of 

responses to CIE. Generally, there was consensus among the responderts that 

academic responsibilities such as teaching and interaction with students should 

continue, regardless of whether individuals are involved in collaborative activity. 

Respondents seem to adhere to the conventional wisdom that each individual should 

carry their share of the teaching load. Further, academic units such as science and 

engineering should be able to conduct significclnt research without industry 

sponsorship. These findings suggest that endeavors to reduce course loads to provide 

more time for collaborative activity should be approached with caution. Teaching and 

interaction with students is identified as the primary distinguishing contribution 

academics provide to the public and to industry. 

In summary, the oneway ANOVAs showed that respondents involved in 

collaborative activity are much more liberal with regard to financial issues and the 

opportunity to achieve greater monetary rewards than are their non-involved 

counterparts. However, these revenue generating activities are not to interfere with 

conventional academic duties, especially teaching. Although those involved may view 

collaborative activity as part of the public service aspect of academic responsibilities, 

these activities are not to exceed the usual university allotment of one day per week. 

Since many collaborative activities, such as joint research, require a significant 

investment of time, the respondents' expectations may be unrealistic. If, as 

_________ 0 __________ 0 _______ _ 
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suggested, faculty are required to adhere to strict academic norms while still engaging 

in collaborative activity, a series of unacknowledged internal equity problems could 

arise. For example, those involved in collaborative activity might work longer and 

harder than those not involved, since their efforts would not be facilitated through 

lighter course loads or infrequent interaction with students. Since respondents 

indicated they are fairly liberal with regard to financial gain, perhaps they are 

suggesting that the incentive for an increased workload to accommodate collaborative 

activity should come from licensing revenues and higher salaries as dictated by the 

commercial marketplace. Also, survey participants appear to sanction the involvement 

of organizations in collaborative activities, but tend to attribute conflicts and 

inappropriate behavior to individuals. Respondents do not explicitly acknowledge the 

existence of financial incentives that might encourage collaborative agents to stray 

from pure academic traditions. Either they do not realize the inherent contradictions 

in their perspective or they are saying that only inappropriate influence is a conflict; 

financial gain is endorsed. 

Comparison of Responses Based on Specific Aspects of Isomorphism 

Although efforts to develop a scale that measured specific aspects of 

isomorphism were unsuccessful, three areas were explored that are rarely examined 

in the literature and are suggestive of specific aspects of isomorphism: field of 

specialization, level within the organizational structure, and involvement in the opposite 

sector. For example, in the literature, studies usually investigate the activities and 

perspectives of individuals in fields that are more likely to be involved in collaborative 

activity (ie., chemistry, engineering) (Etzkowitz, 1992; Fairweather, 1988; Hill & 

.. _ .. _-_._---- --.---.-- .--- .. _._-- ----
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Turpin, 1993). Fields such as the arts and social sciences are rarely included because 

it is believed that these fields are generally not involved in collaborative activity. Thus, 

field of specialization is a characteristic that might help to explain the views of those 

involved compared to those who are not. It is also a discussion point for normative 

isomorphism since social science faculty are influenced by peers in their profession in 

a manner that is distinct from the pressure exerted by the peers of chemistry faculty. 

To probe deeper into respondents' underlying conceptions of conflicts, these three key 

respondent characteristics are analyzed below. 

Field of Specialization. 

Greater insight into responses based on field was obtained through an analysis 

of the mean response to COl, CDC, and CIE categorized by field and further segmented 

by involvement in collaborative activity. In the academic sector, individuals from the 

arts and social sciences were combined into a single group that is generally 

stereotyped as not being involved in collaborative activity. Respondents from science 

and engineering were merged into a category that is typically considered to be involved 

in collaborative activity. University respondents from the College of Business were 

considered as a separate group since the literature rarely addresses this academic 

discipline. The administrative category included university respondents who were Vice 

Presidents for Research, Mangers of Technology Transfer Offices, and Attorneys. In 

the industrial sector, respondents were separated into two groups, those who are 

involved in research and those who are not. Survey participants that identified their 

discipline as "Other," or did not respond to the question, were excluded from the 

analysis. It is interesting to note that there was sufficient data in most of the cells to 

-- ----------------------
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carry out the analysis. Thus, the stereotype that arts and social sciences faculty are 

not involved in collaborative activity is inaccurate. So, too, is the assumption that 

science and engineering faculty are generally involved in collaborative activity. All of 

these fields have representatives who are involved in collaborative activity as well as 

those who are not. 

Table 14. Number of Respondents by Field 

Industry 

Academe 

Involved in Collaborative 
Activity 

Research: 80 
Non-research: 54 

Administration: 59 
Arts and Social Sciences: 32 
Business: 60 
Science and Engineering: 86 

Not Involved in Collaborative 
Activity 

Research: 25 
Non-research: 44 

Administration: 18 
Arts and Social Sciences: 44 
Business: 16 
Science and Engineering: 34 

With regard to COl, the responses of arts and social sciences faculty are 

substantively more conservative than all other university respondents, whether they 

are involved in collaborative activity or not. Perhaps their relatively few opportunities 

to gain financially through patents, research sponsored by industry, and market-driven 

salaries is evident in their perspective with regard to these issues. All other disciplines 

indicated strong approval of revenue generating activities. Although there were 

significantly different perspectives in the academic sector, the industrial sector showed 

none. Company representatives' responses were similar, whether the individual was 

involved in research or not. 
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Industry representatives also responded similarly to COC, regardless of 

involvement in research. Interestingly, in the academic sector there was a substantive 

difference in response only for those involved. Participants who were not involved 

were like-minded and conservative in their views of COC, regardless of their field of 

specialization. However, individuals who were involved in collaborative activity had 

distinct views, depending upon their discipline. As might be expected, administrators 

are the most conservative group. This might reflect their condemnation of faculty who 

do not adhere to academic norms and institutional policies. Contrary to what might 

be expected, the fields of arts, social sciences, and business are the most liberal with 

regard to COCo Further research is needed to understand this unexpected finding. 

Probes into responses related to CIE did not shed light on participants' 

convictions with regard to this subject. Industry and university respondents viewed 

these issues similarly, regardless of academic specialization or industrial involvement 

in research. Although some studies suggest that arts and social sciences faculty 

should be disgruntled with increased collaborative activity (Etzkowitz, 1983; Slaughter 

1993a), this study found no evidence to support the claim. 

Organizational Level. 

An analysis of the mean response to Cal, COC, and CIE subdivided by the 

respondents' level in the organization and subsequently segregated by involvement in 

collaborative activity was also conducted. The purpose of this analysis was to 

compare the responses of administrators and faculty in academe to those of managers 

and employees in industry. The possibility existed that administrative and management 

levels might view conflicts differently than do faculty and non-management levels. 
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Figure 3. Average Response to COl by Field 

Liberal • Admin 

6 o Arts/SS 

5.8 • Bus. 

5.6 <> Sci/Eng 
5.4 

• Ind. Res. 
5.2 

5 /:; Ind. Not Res. 

4.8 

4.6 

4.4 • e 4.2 /:; 0 • 
4 

3.8 • 
/:; 

0 
3.6 

3.4 

3.2 

3 

2.8 

2.6 

2.4 

2.2 

2 

1.8 

1.6 

1.4 

1.2 

1 

Conservative 
Industry Industry University University 
Involved Not Involved Not 

Involved Involved 



Liberal 

6 

5.8 

5.6 

5.4 

5.2 

5 

4.8 

4.6 

4.4 

4.2 

4 

3.8 

3.6 

3.4 

3.2 

3 

2.8 

2.6 

2.4 

2.2 

2 

1.8 

1.6 

1.4 

1.2 

Conservative 

Figure 4. Average Response to COC by Field 

Industry 
Involved 

Industry 
Not 

Involved 

• 

University 
Involved 

-- --- --------------- ------------ -- -- -----

142 

• Admin 

o Arts/5S 

• Bus. 

o Sci/Eng 

It. Ind. Res. 

t:. Ind. Not Res. 

9 • • 

University 
Not 

Involved 



143 

Figure 5. Average Response to CIE by Field 
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For questions related to COl, it was found that administrative and 

managerial levels are liberal, as are faculty and non-management levels. These 

findings suggest that all individuals involved in collaborative activity, regardless 

of their level within the organization or economic sector, would like universities 

to have the opportunity to hold patents and generate revenue without 

constraint. In addition, the results show that faculty attitudes are altered 

slightly by interaction with the industrial sector, since involved faculty are more 

liberal than are non-involved faculty. In industry, managers' perspectives 

change after becoming involved with universities. These managers become as 

liberal as faculty and administrators, which is very distinct from their 

counterparts who are not involved; they provide the most conservative view of 

COl. In sum, managers and faculty appear to become convinced that 

universities should be involved in commercial activities only when they begin 

to interact with individuals from the opposite sector. The views of university 

administrators and industry employees remain the same, regardless of 

involvement. 

Involvement also alters some respondents' views related to CDC. 

Interestingly, involved administrators hold a more conservative view than do 

their counterparts who are not involved. In contrast, faculty become more 

liberal as a result of involvement. In industry, the reverse is true. Employees 

become more conservative when they are involved in collaborative activity 
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whereas managers become more liberal. On the one hand, these findings might 

indicate that managers and faculty are reporting the shifts in academics' roles 

that may come with collaborative activity. After all, it is difficult to limit 

outside activity to the usual allotment of one day per week when one is 

conducting industry-sponsored research that involves coordination with the 

sponsor and graduate students, as well as the actual research activity. On the 

other hand, these findings might suggest that faculty are working with 

managers from industry. As result of their close relationship, they are 

becoming more similar and liberal in their view of COCo Perhaps administrators 

have discovered institutionalized incentives to modify traditional academic 

norms that come with collaborative activity or perhaps they are concerned that 

companies tend to utilize their influence too frequently. Only further analysis 

through personal interviews can shed light on participants' motivation to 

respond in this unanticipated manner. 

With regard to CIE, there was no substantive difference in response 

based on level in the organization. Again the indication is that all respondents, 

regardless of their level in the organization, view teaching and interaction with 

students as a primary and identifying role of faculty. Tolerance for the pursuit 

of increased revenue or some exploitation of organizational position is not 
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extended to modifications to teaching responsibilities, time spent with student, 

and equitable treatment of students. These must remain unaffected by 

collaborative activities. 

Involvement with Opposite Sector 

An analysis of means showed no substantive difference in response based on previous 

involvement with the opposite sector. While it is interesting to learn that several 

academics had worked in industry and many industry employees had worked in 

universities, their background did not alter their response. This suggests that 

participants adopt the norms and views of the industrial or academic sector in which 

they are immersed. It also indicates that previous convictions based on involvement 

in either industry or academe do not transcend current involvement in the converse 

sector. 

Alternative Explanations 

In an exploratory search for alternative explanations to respondents' 

perspective, characteristics such as gender, ethnicity, level of income, and years of 

experience in their current sector were also analyzed. No substantive difference in 

response could be identified for any of these characteristics. It should be noted that 

the analyses of gender and ethnicity are not very profound due to the fact that only 

63 females responded to the survey, compared with 528 male respondents. Further, 

88% of the survey participants indicated that were White (non-Hispanic) and most of 

the remaining respondents indicated that they were Asian/Pacific Islander. Very few 

of the participants identified themselves as American Indian/Alaska Native or 
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Latino/Chicano/Hispanic. This provides further evidence of the dearth of females and 

individuals from minority groups in administrative, managerial, and tenured professor 

positions, but it sheds no light on potential differences in perspective with regard to 

conflicts. 

Benefits 

Questions related to the benefits derived from collaborative activity were 

divided into two sections: one addressed specific benefits to the respondents' 

organization and another dealt with specific benefits to society. Responses to these 

questions indicate that, although the respondents see different benefits to their 

organization depending on whether they are in the academic or industrial sector, they 

believe society receives the same benefit, which is advancement of the frontiers of 

knowledge. Their responses indicate that collaborative relationships supplement the 

activities of each organization, creating a synergy that provides society with new 

knowledge. When forced to select the single most significant benefit of collaborative 

activity to their organization, the majority of participants from academe indicated 

"provide support for students." Industry respondents overwhelmingly selected "obtain 

consultation by individuals outside your organization." Responses were similar 

whether the individual was involved in collaborative activity or not. These choices 

indicate that universities seek industry sponsored research to provide support for 

graduate students, whereas companies seek consultants, which provides funding only 

to the individual offering the service. This suggests a divergence in respondents' 
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preference for various types of university-industry exchange, which is confirmed in the 

section that discusses mechanisms. 

A subtle shift in industry perspective as a result of involvement was identified 

through a review of the second most frequently selected option. Industry respondents 

who are involved selected "effective use of resources" which reflects the rhetoric used 

in the literature and arguments supporting university-industry collaboration. In 

contrast, those from industry who were not involved selected "increase your ability to 

attract highly qualified employees" with second most frequency. Collaborative agents 

from industry seem to have abandoned their narrow view of universities as teachers 

of future employees and broadened their perspective to perceive universities as a 

financial lever to advance the company as well as trainers of future employees. There 

was no corresponding difference in perspective for respondents from the academic 

sector. University representatives selected "gain a better understanding of research 

challenges and bottlenecks in industry" as the second most frequently mentioned 

significant benefit that collaborative activity provides to society. 

The respondents are unanimous in their identification of the benefits provided 

to society, selecting "advancing the frontiers of knowledge" most frequently. 

Secondarily, all respondents selected "developing educated individuals who are 

potential employees," which indicates they accept and recognize the university's role 

in training students to enter the workplace. 

_.----------- ---- _._------------- --_.. -----



Figure S. Most Significant Benefit to the Organization 

Percent 

0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 

068 069 070 071 

• University Involved ~ University not 
Involved 

072 073 074 075 

o Industry Involved ~ Industry not 
Involved 

151 

Note: Ouestion numbers refer to the corresponding questions provided in Appendices A and B. 
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Figure 9. Most Significant Benefit to Society 
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Mechanisms 

In addition to identifying the benefits of collaborative activity, survey 

participants were asked to choose among thirteen distinct methods in which 

universities and firms interact. The choices ranged from highly interactive activities 

such as university-industry research centers to fairly static actions such as the 

provision of donations or gifts to be used at the discretion of the university. These 

thirteen mechanisms were identified in the literature as the most common forms of 

collaboration (Fairweather, 1988; Fusfeld & Haklisch, 1987; Peters & Fusfeld, 1982; 

Seashore Louis, Blumenthal, Gluck, & Soto, 1989; Stewart, Hutchinson, & Gibson, 

1990). Many are funded by federal agencies, indicating federal preference for certain 

collaborative activities through their funding efforts. This is one of the first studies to 

request that respondents indicate their preference for these mechanisms. Since 

universities and firms have been engaged in these forms of relationships for over a 

decade, participants should provide an informed judgement regarding their preference 

for these methods. 

When asked to choose a single mechanism that is most effective in reducing 

potential conflict of interest, responses differed depending on whether the individual 

was involved in collaborative activity. Both university and industry representatives 

involved in collaborative activities preferred "conflict of interest/commitment policies 

to guide the review of specific cases." University respondents who were not involved 

also selected this alternative, whereas industry representatives who were not involved 

indicated "industrial advisory boards that provide a regularly scheduled forum for the 

exchange of ideas, information, and technology." Conceivably, this difference might 

-----------_._... -- --- --- -.. -.-
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be attributed to industry's lack of familiarity with academic norms when they are not 

involved with universities. Although firms often have policies regarding business ethics 

and procurement standards, they are not expected to remain objective and impartial 

with regard to the firm's line of business. In fact, leverage of resources and 

allegiances that promote the firm's continued growth are encouraged and rewarded, 

within the standards of the ethical conduct of business. Industry representatives may 

not understand that there is a stark difference between ethical business practices (e.g., 

procurement employees should not promise the company's business to a vendor just 

because the vendor is a personal friend) and the potential conflicts that might arise in 

academe until they become involved with the academic sector. 

The difference in perspective becomes more clear when the respondents' 

second choice is examined. The second most frequently selected option chosen by 

university representatives was "the provision of donations or gifts to be used at the 

discretion of the university." In contrast, individuals from industry selected "using 

contractual agreements that are negotiated through the university." Clearly, 

companies prefer to have a voice in what is being done with their investment in 

academe, whereas universities favor complete control over the use of funds, regardless 

of the source providing the money. Involvement in collaborative activity does not 

change this antithetical view of the use of funds. Given that faculty have become 

accustomed to autonomy, their expectation is understandable. However, academics 

should be aware that industry is rewarded for championing their own business 

products and services. During periods of slim profit margins and a highly competitive 

environment, industry is likely to invest their money in activities that they control to 



155 

some degree. This finding is consistent with the results of the annual industrial survey 

in which firms indicated that they plan to shift their support toward increasing alliances 

and joint ventures in lieu of donations and gifts (Industrial Research Institute (lRI)' 

1994). The general message is that those involved in collaborative activities prefer to 

enter into mechanisms that allow the interaction to be developed in a manner that is 

unique to the arrangement. 

In conclusion, this chapter has addressed each of the following topics 

independently: isomorphism, conflict of interest, conflict of commitment, conflict over 

internal equity, benefits, and mechanisms. With this understanding of respondents 

views, a more comprehensive analytical approach can be taken. The final chapter will 

consider the possible interpretations and implications of respondents overall view of 

collaborative activity . 

.. _ ...... -.... _- --- .. - ---



Percent 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 

Figure 10. Preferred Mechanism 

086 087 088 089 090 091 092 093 094 095 096 

• University 
Involved 

§l University not 
Involved 

o Industry Involvod ImIlndustry not 
Involved 

156 

Note: Ouestlon numbers refer to the corresponding questions provided in Appendices A and B. 



CHAPTER 5 

IMPLICATIONS AND CONCLUSIONS 

157 

As Chapter Four implies, a number of themes emerged from the data. This 

chapter consolidates respondents' perspectives to draw meaning from their responses 

and outlines possible implications of respondents' overall view of collaborative activity. 

Chapter Five is divided into four sections: (1) a research questions section addresses 

each research question specifically; (2) an organizational field section provides insight 

into possible new forms of organizational cooperation; (3) a policy considerations 

section highlights areas in which the findings provide information to decision makers 

in academe, industry, and government; and (4) a conclusion section that summarizes 

the study results and points out areas in which further research might be useful. 

Research Questions 

Although the previous chapter provided insight into the topics explored by the 

research questions, the results were not explicitly outlined. Each of the four research 

questions raised in Chapter One are presented below, along with a summary of the 

findings that answer each question. 
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1) With regard to conflict of interest, conflict of commitment, and conflict over 

internal equity, do the views of academic and industrial sector representatives suggest 

that persons involved in university-industry collaborative activity are similar to each 

other? If so, are those involved in university-industry collaborative activities more like 

each other than they are like other personnel in their own sectors of society who are 

not involved in university-industry collaborative activities? 

The findings presented in Chapter Four show that only in their views of conflict 

of interest do persons involved in university-industry collaborative activities share 

similar perspectives while at the same time responding differently than do personnel 

in their own industrial or academic sector who are not involved. Although all 

respondents viewed conflict of interest primarily in terms of potential financial gain 

through increased salary or revenues from patents and licensing, those involved in 

collaborative activity indicated that they wanted greater flexibility and opportunity to 

obtain financial rewards. While those not involved believe university-industry 

collaborative activities should be encouraged, they are more conservative with regard 

to the amount and type of financial gain that should be granted. The widespread 

support for collaborative activity suggests that any shifts within academe that occur 

as a result of collaborative activity are a natural continuation and extension of the 

changes and transformations that have been taking place in American universities 

throughout their history. 

The study results move toward a greater understanding the characteristics that 

define conflict of interest, conflict of commitment, and conflict over internal equity. 

Academics' interaction with students is not necessarily viewed as a commitment to 

---_ .. _----- .. -_ .•. _-- -------------
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serve as mentor (Hackett, 1990), but rather an obligation to treat all students that 

enter academe in a similar and equitable fashion. For example, the data confirmed 

Peters and Fusfeld's (1982) assertion that collaborative departments should continue 

to admit foreign students, however the reason for the response was not due to 

faculty's commitment to students as mentors, but rather the faculty's responsibility 

to treat graduate students in the same manner that they might be treated in other 

departments. Inappropriate influence is characterized as the inappropriate conduct of 

a miscreant rather than the understandable and logical response of intelligent 

academics to institutionalized incentives as anticipated by authors such as Luton 

(1989) and Kenney (1986). Topics related to salary are viewed in terms of the overall 

economic gain of faculty rather than an internal equity issue. This suggests that 

financial issues are not viewed in terms of internal equity as discussed by Etzkowitz 

(1983), Fairweather (1988), and Slaughter (1993a). Further research is needed to 

clarify these distinctions and confirm these boundaries between conflict of interest, 

conflict of commitment, and conflict over internal equity. 

The study provided no evidence that those involved in collaborative activities 

viewed conflict of commitment and conflict over internal equity issues differently than 

those not involved. Substantively, all respondents viewed these issues similarly. This 

is an important point since it does not support assertions by authors such as Etzkowitz 

(1983) that two classes of researchers are being created as a result of collaborative 

activity. Academic disciplines such as arts and social sciences are not distress that 

collaborative activity may have a negative impact on their discipline as anticipated by 

critics of collaborative activity. In fact, all respondents indicated strong support for 

-- -------_ ... _ .. -------
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traditional academic norms, although involved academics appear to be expanding their 

definition of "academic" to include collaborative activity. 

2) In which areas do respondents from universities and firms share common 

perspectives with respect to benefits, conflict of interest, conflict of commitment, 

conflict over internal equity, and mechanisms that minimize potential conflicts? 

Generally, survey participants indicated that they are supportive of collaborative 

activity, as long as it does not compromise the fundamental function of universities, 

that is teaching and equitable treatment of students. This finding confirms industry 

representatives' assertion that teaching is essential and should not be affected by 

collaboration (Government-University-Industry Research Roundtable (GUIRR) & 

Industrial Research Institute (lRI), 1991). It also lends credence to the concerns of 

authors who attend to issues of internal equity and who are concerned that academe 

may lose its unique identity (Etzkowitz, 1983; Fairweather, 1988; Hill & Turpin, 1993; 

Peters & Fusfeld, 1982; Rhoades & Slaughter 1991b; Seashore Louis et. aI., 1989; 

Slaughter, 1993a; Zinberg, 1985). As these authors assert, all academics have a 

responsibility to teach and instruction is academic's unique function in society. Lighter 

teaching loads should not be used to accommodate collaborative activity, nor should 

they be used as a reward or incentive. 

This research project shows that there is broad-based support for university 

involvement in collaborative activity. University and academic income from 

collaboration is viewed in a positive light, although involved individuals seek greater 

opportunities for the generation of revenue. There is no evidence to support authors' 

concern that academics' allegiance to the academic profession is waning (Hackett, 

------------.-._. ----
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1990; Kerr, 1994). Respondents are clear that scholarly research practices should be 

prioritized above an industrial sponsor's desire for financial gain. Concerns raised by 

critics (Dickson, 1984; Etzkowitz, 1983; Blumenthal, 1986; Peters & Fusfeld, 1982) 

regarding the objectivity and neutrality of the collaborative researcher are shared by 

the respondents and expected to be mitigated through the disclosure of ties with 

industry. There is no evidence that academics are shifting their allegiance to the 

sponsoring firm. Nonetheless, the broad-based support for collaborative activity 

implies is that research directions that are beneficial to industry do parallel, or at least 

compliment, the direction that is beneficial to academe and to society. This implication 

may be viewed by some scholars as the beginning of a shift that increasingly 

emphasizes that academe should serve the needs of industry. 

The primary reason all respondents support collaborative activity is that they 

believe it benefits society by advancing the frontiers of knowledge. However, further 

research is needed to explore how respondents might resolve the apparent 

contradiction between their assertion that society benefits from new knowledge and 

their support for exclusive licenses, which restrict access to knowledge. 

The majority of respondents indicated that written policies related to conflict 

of interest/commitment are the single most beneficial mechanism for avoiding potential 

conflicts of interest. The factor analysis and respondents' answers to conflicts 

questions suggest that these policies should focus on inappropriate roles, such as an 

academic holding a management position in a company that is related to the 

academic's area of expertise. This suggests that conflict of interest policies should 

address specifics examples and cite detailed consequences of inappropriate behavior. 
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At the same time, respondents indicate a strong desire for conflict of interest 

situations to be treated on a case-by-case basis. The inherent tension between case 

by case treatment and detailed definition of conflict of interest guidelines is an area 

that needs further exploration. 

3) Do the perspectives of professionals in the academic and industrial sectors 

indicate that persons involved in university-industry activity are distinct from those 

who are not involved? 

This question is answered in greater detail below, under the heading "New 

Forms of Cooperation," therefore, only a synopsis is provided here. Although this 

study provided no evidence that those involved in collaborative activity are developing 

new organizational forms of cooperation, there is an indication of shifts in thinking that 

occur as a result of collaborative activity. For example, industry representatives 

involved in collaborative activities begin to see the university as a financial lever as 

well as viewing the institution as a source of future employees. Unlike those not 

involved in collaborative activity, they view universities as an available alternative 

when they seek to make more effective use of the organization's scarce resources. 

In addition, the perspectives of faculty and industrial managers also appear to 

be influenced by involvement in collaborative activity. These participants become more 

liberal with regard to conflict of commitment. Their responses seem to indicate a 

recognition of unique circumstances associated with collaborative activity. Perhaps 

they recognize collaborative activity can require more than the usual allotment of one 

day per week. 
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Also, when forced to select only one contribution that academe provides to 

society, some involved respondents selected "Prepare individuals to work in industry." 

Since none of the non-collaborative respondents indicated this choice, this finding may 

be an indication that academe is being reoriented to serve the goals of business, as 

cautioned by critics of collaborative activity. Although the data showed these to be 

shifts in a minority of cases, and the results are not sufficiently strong to statistically 

substantiate new forms of cooperation, further investigation into these areas might 

definitively identify new forms of cooperation. 

4) Which specific benefits and mechanisms are suggested by both universities 

and firms to foster successful university-industry relationships? 

The specific benefits to society that were indicated by both university and 

industry respondents include "advancing the frontiers of knowledge," "developing 

educated individuals who are potential employees," and "obtaining know-how of new 

techniques and methodologies." The types of benefits that are most valued by 

academic organizations are "support for graduate students," "understanding the 

research challenges and bottlenecks in industry," and "making more effective use of 

the organization's scarce resources." The benefits most valued by corporations are 

"obtain consultation by individuals outside your organization," "increase your ability 

to attract highly capable employees," and "make more effective use of the 

organization's scarce resources." These findings align with the benefits outlined by 

Geisler and Rubenstein (1989) as well as Peters and Fusfeld (1982). As long as the 

participating organizations achieve these advantages, society will receive the benefit 

of new knowledge, and university-industry relationships will flourish . 

. - ........... _ ...... _-------------
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The primary mechanisms that foster successful collaborative activity, are clearly 

written conflict of interest/commitment policies. Secondarily, the survey participants 

were divided, with industry preferring industrial advisory boards and universities 

preferring donations or gifts to be used at the discretion of the university. This was 

followed closely, for both university and industry, by the choice "using consulting 

agreements that are negotiated through the university." Although all the listed 

mechanisms were viewed in a positive light, when forced to choose only one, 

respondents selected methods in which they have flexibility and autonomy in defining 

their unique collaborative relationship, regardless of whether they work in the academic 

or industrial sector. These results suggest that additional research is needed to 

improve policies and procedures so that potential conflicts can be minimized. 

Organizational Field 

With the research question responses explicitly outlined, the possibility of new 

organizational forms of cooperation can be further explored. The fundamental 

framework of this study has been the theory of institutional isomorphism. This theory 

suggests that organizations, and the actors within them, become more similar as a 

result of coercive (external/regulatory), mimetic (modeling), and normative (peer and 

professional group) influences. Institutional isomorphism suggests that those involved 

in collaborative activity will share similar perspectives with regard to collaborative 

activity because they are influenced by similar federal and state regulations, model 

their activities after their counterparts in the converse sector, and interact with each 

other sufficiently to form a unique professional peer group. 
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Although no conspicuous and overpowering movement toward a new 

organizational field was found, subtle shifts in perspective were detected. As 

mentioned previously, faculty and managers become more liberal with regard to 

conflict of commitment, industry representatives begin to see universities as a resource 

to expand and leverage their own financial wealth, and those involved are more open

minded to increased financial gain and revenue generating activities than are those not 

involved. To further explore possible shifts in thinking that might suggest new forms 

of cooperation, two key topics were analyzed in greater detail: respondent's 

knowledge of state policies and the significance of the interaction between individuals 

in the academic and industrial sectors. These topics are discussed below, followed by 

a discussion of the possible emergence of new organizational forms of cooperation. 

State Policies 

Responses to the statement" University-industry collaboration is encouraged by 

this state's policies" were not substantively different among university and industry 

respondents. Further, no substantive difference in response to conflict of interest, 

conflict of commitment, and conflict over internal equity was found based on 

respondents' views of state encouragement of collaborative activity. This indicates 

that both university and industry representatives recognize state efforts to encourage 

greater collaboration between the two sectors. All survey participants seem to be 

aware that the current method to obtain money is through collaborative activities. 

Since the availability of funds for this purpose is relatively new, beginning with the 

passing of the 1980 Bayh-Doyle Act that allowed universities to hold patents and to 
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Figure 11. Average Response to COl Grouped by Respondent's View of Whether 
State Policy Encourages Collaborative Activity 
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Figure 12. Average Response to cac Grouped by Respondent's View of Whether 
State Policy Encourages Collaborative Activity 
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Figure 13. Average Response to CIE Grouped by Respondent's View of Whether 
State Policy Encourages Collaborative Activity 
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grant exclusive licenses for federally sponsored discoveries (Rahm, 1994), this study 

provides evidence that these incentives are quickly recognized by targetedconstituents. 

However, despite state stimulus, many individuals still do not become involved in 

collaborative activities. On the one hand, this may suggest that the incentives are not 

sufficiently lucrative for an overwhelming flood of participation in university-industry 

collaborative activity. On the other hand, it may suggest that some university and 

industry representatives are unwilling to participate in new forms of cooperation 

between the two organizations. 

Interaction with Opposite Sector 

Interaction with the converse sector was measured through responses to the 

statement "the meetings/conferences that have been the most important to my 

professional life over the past three years are frequently attended by my collaborators 

in academe." Another question was worded similarly for professional gatherings " ... 

attended by my collaborators in industry." Responses to these statements indicate 

that academics and industry representatives who are involved in collaborative activity 

value their joint meetings highly. In contrast, those not involved generally thought that 

meetings with individuals in the converse sector were not significant, although non

collaborative industry representatives seem to appreciate academics' presence. This 

suggests that those involved in collaborative activity, regardless of whether they work 

within the academic or industrial sectors, are meeting frequently. Further, these 

meetings are significant to their professional life. Traditionally, it is believed that 

academics are active in their own professional circles and industry representatives 

participate in completely different professional networks. This study shows that the 

---------- .--. - --
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professional conferences attended by involved academics are beginning to overlap with 

the meetings attended by industrial representatives. 

Interestingly, these questions also show that some academic and industrial 

representatives who are not involved in collaborative activity attend joint meetings and 

value them highly. In addition, whether an individual is involved or not, interaction 

with the converse sector appears to shift the individual's view of conflict of interest 

to be more liberal. In other words, when industry representatives interact with 

academics, they become open-minded regarding university and faculty revenue 

generating activities. The same is true for university representatives who interact with 

industry, with regard to conflict of interest. Interaction with the opposite sector has 

the reverse effect on these same groups' views toward conflict over internal equity. 

When they are involved in collaborative activity and in agreement that the most 

significant meetings are those attended by collaborators in the opposite sector, 

industry representatives become more conservative with regard to conflict over internal 

equity. In contrast, academics become more liberal. On the one hand, this might 

suggest that industry representatives are more concerned about the impact 

collaborative activity will have on the various fields within a university than are 

academics. On the other hand, this might indicate that industry representatives have 

a different view of internal equity. In private firms, disparate salaries and stratification 

across jobs is an accepted standard; there is little or no expectation that all employees 

will be paid the same. Perhaps academics are again conveying that higher salaries and 

reduced course loads are their rewards for increased effort to conduct collaborative 

activities. Industry is clear that they do not want collaborative activity to impact the 
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fundamental roles of teaching and equitable treatment of students, suggesting the 

importance of training to industry. 

Table 15. Number of Respondents Attending Meetings With the Opposite Sector 

Industry 

Academe 

Involved in Collaborative 
Activity 

Strong or medium agreement 
that most important meetings 
are attended by those in 
academe: 90 of 127 (71 %) 

Strong or medium agreement 
that most important meetings 
are attended by those in 
industry: 182 of 258 (71 %) 

Not Involved in Collaborative 
Activity 

Strong or medium agreement 
that most important meetings 
are attended by those in 
academe: 30 of 56 (54%) 

Strong or medium agreement 
that most important meetings 
are attended by those in 
industry: 35 of 109 (32%) 

An unanticipated finding was the discovery of a group of individuals who do 

not agree that the most significant meetings to their profession are those attended by 

their collaborators within the same academic or industrial sector, even though they are 

not involved in collaborative activity. In academe, these individuals are generally more 

conservative in their views of conflict of interest, conflict of commitment, and CIE. 

Perhaps these are faculty members rarely interact with their peers, preferring to work 

independently instead. They seem to adhere to the most traditional of academic 

ideals, yet their responses to questions related to internal equity were fairly liberal. On 

the one hand, this may indicate that their isolation has made them unaware of the 

potential effect that collaborative activity may have on internal equity. On the other 

hand, this may suggest that conservative views of internal equity stem from normative 
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isomorphism among academics who meet frequently. In industry, those who disagree 

that the meetings most important to their profession are those attended by industry 

representatives differ in their view of conflict of interest based on involvement. 

Whereas those involved hold the most liberal views, those not involved hold the most 

conservative views. This supports previous findings that industry interaction with the 

academic sector through meetings and conferences changes industry representatives' 

views toward revenue generation by the university and faculty. Although this study 

cannot show that isomorphism consistently affects respondents views, there are 

indications that aspects of isomorphism, such as increased interaction with the 

converse section through meetings/conferences, influence respondents' views of some 

conflicts issues. 

Table 16. Number of Respondents Attending Meetings With Their Own Sector 

Industry 

Academe 

Involved in Collaborative 
Activity 

Strong or medium agreement 
that most important meetings 
are attended by those in 
industry: 123 of 128 (96%) 

Strong or medium agreement 
that most important meetings 
are attended by those in 
academe: 242 of 259 (93%) 

---_._ ... _ ....... " .. ' .... '-

Not Involved in Collaborative 
Activity 

Strong or medium agreement 
that most important meetings 
are attended by those in 
industry: 58 of 60 (97%) 

Strong or medium agreement 
that most important meetings 
are attended by those in 
academe: 117 of 121 (97%) 
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Figure 14. Average Response to COl Grouped by Respondent's Agreement that 
the Meetings/Conferences Most Significant to Their Profession are 

Attended by Collaborators in INDUSTRY 
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Figure 15. Average Response to COl Grouped by Respondent's Agreement that 
the Meetings/Conferences Most Significant to Their Profession are 

Attended by Collaborators in ACADEME 
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Figure 16. Average Response to COC Grouped by Respondent's Agreement 
that the Meetings/Conferences Most Significant to Their Profession are 

Attended by Collaborators in INDUSTRY 
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Figure 17. Average Response to COC Grouped by Respondent's Agreement 
that the Meetings/Conferences Most Significant to Their Profession are 

Attended by Collaborators in ACADEME 
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Figure 18. Average Response to CIE Grouped by Respondent's Agreement that 
the Meetings/Conferences Most Significant to Their Profession are 

Attended by Collaborators in INDUSTRY 
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Figure 19. Average Response to CIE Grouped by Respondent's Agreement that 
the Meetings/Conferences Most Significant to Their Profession are 

Attended by Collaborators in ACADEME 
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New Forms of Cooperation 

The majority of this study's results argue against the emergence of a new 

organizational discipline distinguished by a unique view of benefits, mechanisms, 

conflict of interest, conflict of commitment, and conflict over internal equity that 

transcends the academic and industrial sectors and that is defined primarily based on 

involvement in university-industry relationships. All respondents expect universities 

and firms to continue their traditional roles. Internal equity within the various 

academic disciplines (e.g., social science, engineering, business) should be maintained 

and academics should adhere to their role as instructors and student mentors. Conflict 

of commitment is generally viewed as scientific misconduct based on divided loyalties 

to the academic and industrial sectors. Persons who do not conduct themselves 

appropriately are viewed as miscreants by all respondents. 80th university and 

industry representatives endorse collaborative activity, with those involved more 

accepting of increased revenue generating activity and the corresponding financial gain 

for academics and institutions that comes with increased collaboration with industry. 

While a new entrepreneurial form of organizational cooperation that transcends 

the academic and industrial sectors did not distinctly manifest, subtle shifts in 

perspective appear to take place as a result of becoming familiar with and interacting 

with the opposite sector. Faculty who are not involved in collaborative activity are 

more conservative in their views of revenue generating activities than those who are. 

Perhaps they recognize the opportunity to increase their own personal wealth and they 

want to be free to do so. In contrast, administrators become more conservative as a 

result of involvement. Perhaps this is an indication that administrators are concerned 

--------_. -.--
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that faculty may not be able to pursue financial gain and continue to restrict their 

activities to the usual allotment of one day per week while still sustaining an adequate 

level of teaching activity. Alternatively, it may suggest that administrators believe that 

faculty cannot be controlled when they become involved in collaborative activity. 

The strongest indicators of shifts in perspective based on involvement were 

found in responses to questions related to benefits, mechanisms, and the most 

important contribution that universities and industry provide society. When forced to 

select only one contribution that academe provides society, some respondents who are 

involved in collaborative activity selected "Prepare individuals to work in industry." 

None of the university respondents who were nQ1 involved in collaborative activity 

selected this choice. In contrast, academics not involved in collaborative activity 

defined their most important contribution as "teaching," "basic research," and 

"publishing research results." These findings indicate that academic involvement with 

industry influences them to believe universities should attend to the needs of industry. 

This belief is much more closely aligned with the perspectives of industry 

representatives than it is similar to the views of academics. 

When selecting the single most preferred mechanism that reduces the potential 

for conflicts in university-industry relationships, only the responses of involved 

academics seemed to acknowledge industry's quest for a reciprocal relationship. None 

of the academics who are not involved in collaborative activity thought that "programs 

in which companies donate money to a specific university, college, or department in 

exchange for special services (e.g., access to students, access to research results)" 

effectively minimized potential conflicts of interest. In contrast, some industry 
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representatives and involved academics selected this statement as their primary 

choice. This suggests academics recognize industry is looking for some benefit in 

return for their investment only after they become involved in collaborative activity. 

Likewise, industry representatives adopt and understand the views of 

academics as a result of involvement. They pick up on key words such as "economic 

development" which are frequently used by academics in describing their collaborative 

activities with firms. When required to specify the most significant benefit 

collaborative activity offers society, only collaborative academics and industry 

representatives selected "economic development." Since none of the representatives 

from industry who were not involved selected this choice, it appears that involved 

industry representatives recognize and begin to utilize the same terminology as that 

used by academics. 

These findings support the arguments of Blumenthal et. al. (1986a), Seashore

Louis et al. (1989) and Etzkowitz (1983) that the emergence of new forms of 

organizational cooperation or entrepreneurial behavior can be viewed as a natural 

evolution that" ... is not incompatible with maintaining the outward manifestations of 

scholarship (Seashore Louis, 1989, p. 127)." Blumenthal's and Seashore-Louis' 

studies showed that collaborative academics are as productive, with regard to 

publication frequency, as non-collaborative academics. This study augments their 

findings to suggest that productivity through sustained teaching effort is both essential 

and expected. The survey results also confirm the lack of evidence that the fields of 

science and engineering are dominated by scholars whose sole interest is in 

entrepreneurial or collaborative activities. However, this study provides some proof 

--- ------ --- - - ----- ---------------- -- -----------
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that "behavioral socialization may operate within a work group (Seashore Louis, 1989, 

p. 129)," and the perspectives of individuals are affected by the views of their 

immediate colleagues. While these shifts are subtle and considered to be evolutional, 

over time, they may transform our paradigm of universities' and industry's roles in 

society today. Perhaps universities will have fewer altruistic ideals and begin to serve 

the needs of industry more directly, placing greater emphasis on fields such as 

business or engineering and diminished importance on a well-rounded liberal arts 

education. Conceivably, as society comes to accept university's role in revenue 

generating activities, public universities may be expected to significantly decrease their 

dependence on federal and state support and, instead, generate revenue through 

patents, licensing, and industry-sponsored research. While these examples may extend 

this study's subtle findings to the extreme, the scenarios are not implausible. 

--.-~----------



Table 17. Summary of Significant Findings 

.. Conflict of interest turns on potential financial gain and revenue 
generating activities. 

.. Conflict of commitment is viewed in terms of responsibility and 
loyalty to the academic or industrial sector to which the individual 
belongs. Inappropriate influence or leverage of a person's position 
also falls under this topic. 

.. Conflict over internal equity centers on traditional academic duties 
such as teaching and interaction with students. 

.. Society will receive the benefit of new knowledge and know-how 
of new techniques and technologies as a result of collaborative 
activities. Academics will gain increased salaries through consulting, 
receive financial support for students, and better understand 
industry's needs. In turn, businesses will obtain consultation by 
individuals outside the organization and increase their ability to attract 
highly capable individuals. 

.. Collaborative universities and firms will rely heavily on conflict of 
interest policies guide appropriate activities. These should be specific 
enough to counsel an individual who has come to a decision point 
with regard to loyalties and at the same time be general enough to 
treat each collaborative endeavor on its unique merits. 

.. Redefinitions of activities that fall under the rubric of public 
service and research should encourage the inclusion of collaborative 
activities. This will facilitate academics' dedication to students and 
avoid the complexities of separate facilities or the allocation of fixed 
timeframes during which collaborations can take place. 

.. Programs to reduce faculty course loads or eliminate teaching all 
together should be discouraged and abolished. Otherwise, academics 
risk compromising their identity and public support. 

.. Interaction with the opposite sector does change an individual's 
view of roles and responsibilities among the academic and industrial 
sectors, but the shifts in perspective are not indicative of a new class 
of collaborative agents. 

----------- ----- ------- ---------- ---
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Policy Considerations 

The overall focus of this study has been to research specific methods in which 

university-industry relationships can be balanced to promote the advantages of, and 

minimize the potential conflicts, in university-industry relationships. In this section, 

explicit considerations or recommendations are presented. Each of the main topic 

areas, conflicts, benefits, and mechanisms, are addressed separately. 

Conflicts 

Responses to conflicts questions indicate that respondents tend to attribute 

unacceptable behavior to specific individuals. They imply that only a few wayward 

individuals will be unable to balance their teaching and collaborative responsibilities. 

The structure and function of the organization or collaborative mechanism is not seen 

as intrinsicly containing potential incentives to behave inappropriately. For example, 

an academic might place a firm's private interest above the interests of the student or 

university in a case in which the firm's competitive advantage is at stake. Respondent 

acknowledgement of this hypothetical dilemma was not evident in replies to the 

statement "a department does not admit a foreign student to a program because s/he 

may take sponsored research knowledge to her/his home country upon graduation." 

Instead, respondents viewed this statement in terms of inequitable treatment of 

students. This is consistent with respondents' view of teaching and equitable 

treatment of students as the defining characteristics of universities. In their view, the 

above statement represents a method of treating students that is unfair since the 

student admission criteria "taking research knowledge back to her/his home country" 

----------- ----- ------------------ ---
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is not consistent across all university departments. If this statement had been 

classified by respondents as a conflict of commitment, respondents' logic might have 

been as follows: The student is from a foreign country; through industry-sponsored 

research the student will gain knowledge about the sponsoring U.S. firm's products; 

the student may take this new knowledge back to the home country; a foreign firm in 

the student's home country might produce the same product; the competitive 

advantage of the sponsoring U.S. firm will be diminished as a result of the entry of the 

foreign firm into the marketplace; if the academic would like the U.S. firm's research 

sponsorship, there is an incentive for the academic to refuse the foreign student's 

application for admission to the department. In this case, participants might see that 

industry-sponsored research has the potential to create incentives for faculty to protect 

their sponsor, the sponsor's products, and the corresponding market niche. Instead, 

respondents assume that collaborative mechanisms uphold academic equity, are 

consistent with teaching, and do not contain incentives for scientific misconduct. 

Since these are powerful assumptions, perhaps decision makers should reevaluate the 

structure and function of collaborative mechanisms to ensure that these fundamental 

beliefs are true. 

Since the potential for inappropriate behavior is attributed to delinquent 

individuals, rather than institutionalized flaws in the manner in which collaborative 

research activity is conducted, respondents are suggesting that they view 

unacceptable behavior in terms of scientific misconduct. Scientific misconduct 

generally refers to standards of individual behavior and blatant acts of fraud. Actual 

cases of scientific misconduct are frequently found in the literature and in newsletters 



186 

such as the Professional Ethics Report, which is a publication of the American 

Association for the Advancement of Science Scientific Freedom, Responsibility and 

Law Program in collaboration with the committee on Scientific Freedom and 

Responsibility Professional Society Ethics Group. Survey participants' responses 

suggest this behavior stems from divided loyalties to the university and an outside 

entity. They seem to view conflict of commitment as a situation in which each 

academic must choose whether their loyalty will be to their profession and academe 

or to their commitments outside of the university. This is distinct from the description 

of conflict of commitment presented in the literature that focuses on the allocation of 

time to academic duties and the balancing of diverse roles. When the two conceptions 

are combined (the respondents' and the literature's), the implication is that an 

individual can and should periodically inventory the amount of time dedicated to 

students, to teaching, and to collaborative activities so that the potential for a conflict 

of commitment is minimized. In order to be true to their particular societal 

contribution, academics should ensure the scale is tipped in favor of teaching or 

delicately balanced so that teaching activities are equal to collaborative activities. 

In addition to the above method for personally monitoring potentially 

inappropriate activity, respondents indicate that they rely on conflict of interest policies 

to further guide behavior. Since revenue generation is generally sanctioned, with those 

involved wanting increased opportunities for financial gain, it can be deduced that 

conflict of interest policies should focus on specific conduct deemed inappropriate and 

should avoid placing limits on financial gain. This places a heavy burden on the policy 

writer to be clear and specific. The inadequacy of many conflict of interest policies is 

---------- ------------- ---
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evident in survey participants response to the statement "the organization with which 

I work has an effective conflict of interest policy." Although 90% of respondents 

agreed their organization had a conflict of interest policy, only 60% believe that it is 

effective. Perhaps standard statements such as "an academic fails to disclose to the 

university a substantial interest in any decision, contract, sale, purchase or service 

related to her/his professional activities" should be clarified. Policy writers might 

define whether "interest" refers to disclosure of the actual endeavor of entering into 

the designated activities or, once engaged in the endeavor, disclosure only of the 

potential for financial gain. It is clear that conflict of interest policies should require 

periodic disclosure of corporate affiliations, since 86% of the respondents indicated 

this is an effective method to minimize potential conflicts. Even with these changes, 

by relying on conflict of interest policies to guide their behavior, respondents are 

indicting a preference for each collaborative relationship to be considered uniquely. 

This is because conflict of interest cases must be interpreted and applied on a case by 

case basis, as opposed to a research center which has structure and regulations to 

guide each case at the outset. 

In the main, respondents are suggesting that academics should focus on 

consulting activities to collaborate with industry. Consulting can generally be 

conducted within the allotted one day per week. It also provides an increased salary, 

which is the reward preferred by academics. Further, industry favors consulting as a 

collaborative method. Since consulting fits with the reward preferred by academics, 

the method preferred by industry, and the expectation of the amount of time allotted 

for collaborative activity, it appears to be one of the most appropriate mechanisms to 

._--_._--------- .. -_ .. _--- --.---
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minimize potential conflicts and, at the same time, gain the benefits of advancing the 

frontiers of knowledge, understanding research bottlenecks, and developing educated 

individuals. The difficulty with consulting is that the university does not gain 

financially compared with the opportunity for revenue gains from royalties. 

Regardless of the manner in which collaborative activity is conducted, decision 

makers should hold firm in their views of internal equity to promote teaching and 

equitable treatment of students. When responses to conflict over internal equity 

questions are combined with responses to questions regarding academics' contribution 

to society, the implication is that teaching and student involvement is essential in 

academe. Alterations and expansions of activities related to research and public 

service will be tolerated, perhaps even sanctioned, as long as the fundamental role of 

teaching is preserved. When faculty reduces teaching activities and ceases to interact 

with students, they compromise their academic identity. Thus, programs in which 

faculty can reduce their course loads in exchange tor increased time to conduct 

collaborative activity should be re-evaluated to determine whether it is appropriate in 

a university setting. 

Is it equitable to expect academics involved in collaborative activity to do so 

primarily on their non-academic time? Is it acceptable for academics to redefine public 

service and research to include collaborative activities? Respondents are clear in their 

assertion that collaborative activity should take place within the allotted public service 

and research time without compromising the role of teaching. Preliminary indications 

also suggest the response to the first question above is "no" and the response to the 

second question is "yes". With regard to the redefinition of research and public 
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service, almost 80% of the survey respondents agreed that collaborative activity 

should be considered part of the public service aspect of academics' responsibilities. 

Further, of the faculty reporting at least one current collaborative research project, 

17% spent more than the allotment of one day per week. This confirms Kenney's 

(1986) assertion that profe~sors and universities will seek financial gain through the 

commercialization of science. Academics seem to embrace the argument that they 

should use the time allotted for service to compensate for salaries that are somewhat 

lower than those in the marketplace outlined by Etzkowitz (1983). It also suggests 

that respondents are resolving difficulties in allocation of time, described by Etzkowitz 

(1993) as a conflict of commitment, by redefining research and public service to 

include collaborative activity. This is a fundamental redefinition of the service aspect 

of academics' responsibilities. 

A redefinition of academic duties to accommodate collaborative activity is 

preferred over the distinct separation of academic and collaborative responsibilities. 

Half of the survey participants disagreed with the statement "by separating the time 

dedicated to university and industry-sponsored activities (e.g., conducting industry

related activity only on Fridays), an academic can more effectively balance both 

activities and avoid conflicts." Almost 80% also disagreed with the statement 

"industry research activities should be physically separated from university research 

activities (e.g., separate office, separate labs) to balance both activities effectively and 

avoid conflicts." Responses to these questions indicate that those involved in 

collaborative activity are not willing to draw clear lines between their academic and 

collaborative duties. 
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While respondents' view of separate facilities is understandable, since a 

significant capital investment would be required, it is also true that the sharing of 

facilities implies that federally-funded equipment may potentially be used to provide a 

commercially competitive advantage to a single private firm. Since the federal 

government is already assisting private industry through the National Institute of 

Standards and Technology (NIST) and other agencies or programs focused on targeted 

industries, perhaps the government should reframe its view of the use of federally 

sponsored equipment in university-industry relationships. Instead of viewing this 

practice as an inappropriate use of funds or equipment as suggested by Peters and 

Fusfeld (1982), perhaps shared equipment should be viewed as assistance to both 

universities and firms at the same time. If the federal government continues to frown 

on industry's use of its equipment, the government will be creating barriers to effective 

collaborative activities since university representatives believe it is impossible to 

support separate facilities. These barriers are unnecessary given the government's 

existing support of several industries. This solution is consistent with respondents' 

aversion to drawing clear boundaries around their work, and their preference for less 

restrictive methods to reduce conflicts of interest, such as disclosing corporate 

affiliation (86% agreed) and programs within the organization that help individuals 

avoid conflicts (41 % strongly agreed). 

Benefits 

Clearly the study shows that the participating organizations have found synergy 

in collaborative activity. Society benefits through the advancement of knowledge, 

educated individuals, the commercialization of new products, and a global competitive 
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advantage. These findings add to and are consistent with studies conducted by Peters 

and Fusfeld (1982) and Fairweather (1988). It was discovered that industry depends 

on universities for consultants. Consulting suits the needs of faculty who seek to 

increase their salary and better understand industry's needs. Collaborative research 

activities often provide funding for students, which fulfills universities' need to support 

graduate students and industry's desire to attract highly qualified employees. By 

working on research that is significant to the marketplace, students learn to apply 

rigorous academic techniques to actual industrial concerns. Thus, in addition to 

conSUlting, industry sponsored research also provides significant advantages to 

universities, firms, and society. Since collaborative research can require more time 

from the academic, precautions should be taken to guard teaching activities while 

working on joint research projects. These results support federal efforts to encourage 

university-industry collaborative research. The effectiveness of federal policies is 

confirmed by respondents' indication that 67% of their collaborative projects require 

interaction between universities and industry. 

Mechanisms 

The responses to questions related to the different mechanisms available to 

conduct collaborative activity generally indicate that survey participants prefer options 

in which university-industry relationships can be developed and evaluated on a case 

by case basis. Rather than relying on bureaucratic rules and structures that may come 

with research centers and incubators, the overwhelming majority of university 

respondents selected conflict of interest policies as the preferred method to minimize 

conflicts of interest. Industry representatives involved in collaborative activity also 
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selected this option. Agents in industry who are not involved selected "industrial 

advisory boards," suggesting that a more distant approach to collaboration is most 

appropriate. These results indicate that industry representatives seek greater 

autonomy as they delve deeper into collaborative activity. They enjoy having a direct 

impact on, and voice in, the outcome of sponsored activities, as opposed to serving 

in an advisory capacity. This suggests that federal efforts should be directed toward 

clear conflict of interest/commitment policies. Universities should focus on clear 

policies as well as procedures that protect internal equity. Also, perhaps more 

structured forms of collaborative activity, such as research centers and incubators, 

should be evaluated to ensure that flexibility and autonomy are preserved. 

Interestingly, when forced to select the single mechanism that minimizes 

potential conflicts of interest, some university respondents who are involved in 

collaborative activity indicated "the university [should allow) academics complete 

freedom to negotiate their own involvement in commercial activity." None of the other 

respondents selected this choice. This discovery suggests that academics involved in 

collaborative activity may begin to push for more freedom to conduct their activities 

with complete autonomy. Decision makers should be aware that respondents were 

divided in their belief that complete freedom for academics is an effective collaborative 

mechanisms. Both university and industry respondents were split down the middle, 

with approximately fifty percent in agreement and fifty percent in disagreement. At 

first this may appear to be an ambivalent response, but when compared with the 

generally positive responses afforded the majority of the mechanisms listed, 

respondents are indicating reservations with regard to this approach. Instead, 

-- - -------- - - ------- -- --------------
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academics should focus on the development of clear conflict of interest policies that 

provide both structure to guide appropriate behavior and flexibility to treat projects on 

their own merits. 

Table 18. Summary of Recommendations 

• Conflict of interest policies should: be clearly written, focus on 
specific conduct deemed inappropriate, require periodic disclosure of 
corporate affiliations, and avoid placing limits on financial gain. 

• Decision makers should hold firm in their views of internal equity to 
promote teaching and equitable treatment of students. 

• Academics should conduct a personal inventory on a regular basis 
to ensure the allocation of their time is balanced so that teaching 
activities are equal to collaborative activities. 

• Academics should focus on consulting activities when collaborating 
with industry to minimize potential conflicts and maximize mutual 
benefits. 

• Collaborative activity should take place within the allotted public 
service and research time without compromising the role of teaching, 
with the inclusion of collaboration as part of research or public service. 

• The mechanisms available to conduct collaborative activity should 
offer options in which university-industry relationships can be developed 
and evaluated on a case by case basis. 

• In addition to conSUlting, industry sponsored research provides 
advantages to universities, firms, and society, therefore, should be 
encouraged as a collaborative mechanism. 
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Conclusion 

In summary, this study has shown that representatives from both academe and 

industry are supportive of university-industry relationships. They believe that 

universities should be developing mechanisms to sustain successful alliances, with 

particular emphasis on conflict of interest policies. Individuals are willing to 

accommodate collaborative activities through a redefinition of public service and 

research activities. However, modifications to traditional teaching responsibilities and 

interaction with students will not be tolerated. These are the distinguishing 

characteristics of academics and all respondents want to maintain this identity. This 

study supports the premise that dollars and knowledge, know-how and people are the 

resources being exchanged in university-firm connections. Academics are paid to 

consult, fulfilling a need to increase their salary while, at the same time, industry 

obtains expertise from outside their firm. Businesses provide funding of research 

projects in exchange for access to better educated individuals while at the same time 

providing universities with support for graduate students. Collaborative activities also 

afford aCademics the opportunity to better understand the research challenges and 

bottlenecks in industry. Both parties seek to minimize potential conflicts that may 

arise and look to conflict of interest policies for guidance. These should be well

written, with clear descriptions of appropriate behavior in situations that might divide 

the academic's loyalties between the firm and the university. There is a tendency to 

believe that any wrongdoing that might occur should be attributed to individual 

miscreants rather than being open to the possibility that institutionalized incentives to 

sway allegiances may be intrinsic to some collaborative activities. It is conceivable 
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that the boundaries defining appropriate conduct will become more broad as academics 

push for greater autonomy in dealing with private firms. Primarily research and public 

service activities may be redefined. Also, unlike the historically uncompensated public 

service efforts of Clcademics involved in agricultural extensions, those involved in 

relationships with industry both expect and accept financial gain from the fruits of their 

labor. 

More specifically, this study has laid the foundation from which a scale to 

measure and define conflict of interest, conflict of commitment, and conflict over 

internal equity can be refined and expanded. Respondents have indicated that conflict 

of interest issues turn on financial gain and revenue generating activities, with those 

involved in collaborative activity wanting to increase these opportunities. Public 

service is viewed primarily as a revenue generating activity rather than a commitment 

to share faculty expertise with the public. Topics related to inappropriate influence are 

viewed as conflicts of commitment rather than conflict of interest. This is consistent 

with the participants' tendency to attribute conflicts of interest to organizations and 

conflicts of commitment to individuals. Conflict of commitment issues centered on 

divided loyalties. All respondents believed that university and industry representatives 

should remain committed to the values, norms, and beliefs of their own academic or 

industrial sector. Interaction with the converse sector should not interfere with 

alliances. Individuals utilizing their position inappropriately risk being accused of 

scientific misconduct. These views are compatible with respondents' conception of 

conflict over internal equity. In the same way that all academics must behave 

appropriately, they must also carry a sufficient teaching load and allocate a portion of 
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their time to students. Regardless of involvement in collaborative activities, all 

academics must perform their teaching duties and students should be afforded similar 

treatment across departments. There was no evidence that academics in the fields of 

arts and social sciences view issues related to internal equity differently than do 

faculty in science and engineering. 

With regard to the theory of institutional isomorphism, this study could not 

develop an empirical scale to capture its three aspects, coercive, mimetic and 

normative. Nor was there evidence of new forms of organizational cooperation 

stemming from involvement in collaborative activities. However, there was some 

indication that subtle shifts in perspective take place as a result of interaction with the 

opposite sector. Industrial managers become more open-minded in their view of 

academics' involvement in revenue generating activities. Along with faculty members, 

they also become more liberal with regard to conflicts of commitment. Perhaps faculty 

and mangers are indicating that they acknowledge divided loyalties may be inherent 

in collaborative activity. Alternatively, they may believe that restrictions with regard 

to the leverage of role or position may impede collaborative progress. It is clear that 

all respondents believe potential conflicts can be minimized through full disclosure of 

corporate affiliations. 

Complex and multi-faceted studies such as this call for further research in 

several areas. Since respondents are intolerant of behavior that could be construed as 

scientific misconduct, further research in defining specific conflict of commitment 

topics would provide the necessary insight to fully understand the issue of divided 

loyalties. A better understanding of respondents' conception of academic duties which 
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fall under the rubrics "public service" and "research" is also needed. More detailed 

information in this area might shed light on the manner in which these terms are 

conceptually shifting or evolving. In depth knowledge of specific ways that academics 

can be teachers, mentors, and collaborators is needed. Another interesting study 

might explore respondents' actual practice and compare it to their professed beliefs. 

Finally, further work in defining conflict of interest, conflict of commitment, and 

conflict over internal equity topics will assist decision makers in university, firms, and 

government to develop effective and appropriate guidelines. Since written policies are 

the key instrument to which university and industry representatives refer, further 

clarification of these concepts is perhaps the most significant and useful course of 

future study. 

--------------- _ .. _ .... _----------------.. --- . - ... _._--------- . 
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APPENDIX A 

UNIVERSITY SURVEY 

FREQUENCY OF RESPONSE TO EACH QUESTION 

(All responses are rounded percentages 
adjusted to include only those who responded to the question) 
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We encourage you to elaborate on your responses at the end of the survey. 

DEFINITIONS: University-industry collaborative activity refers to allY type of interaction 
between universities and companies, including research, consulting, and 
training. 

Exclusive licenses grant a single licensee the sole right to practice an 
invention to the exclusion of others. 

SECTION I: In responding to the following questions, please focus on the relationships 
between universities and companies across the nation in general, then circle the number that 
indicates the extent to which you agree with the statement. 

1. University-industry collaborative activity should be 
considered part of the public service aspect of academics' 
responsibilities. 

2. Industry profit from collaborative research is in the 
public's interest. 

3. University income from collaborative research is in the 
public's interest. 

4. Academics should hold patents. 

5. Universities should hold patents. 

6. Public institutions should !ill! grant exclusive licenses. 

7. Exclusive licenses should be viewed as promoting 
mutual interest for both universities and industry to 
maximize the chance of making the discovery available to 
the public. 

8. Academic salaries should be market driven, even if 
science and engineering professors are paid more than 
liberal and fine arts professors. 

9. Academic units such as science, engineering, and 
medicine would not be able to conduct significant research 
without some form of industry sponsorship. 

to. Companies should donate more to university 
departments that seek collaborative activity with them, 
even if that means a proportionate reduction in general 
contributions to the university. 

Strongly 
Disagree 

123 

Strongly 
Agree 

456 

.05 .08 .09 .21 .30 .28 

.02 .05 .14 .25 .31 .23 

.01 .03 .06 .21 .36 .33 

.05 .07 .09 .18 .25 .36 

.05 .04 .11 .20 .24 .37 

.23 .20 .17 .17 .15 .08 

.03 .08 .15 .27 .27 .21 

.08 .08 .08 .14 .26 .38 

.10 .13 .13 .20 .28 .16 

.05 .13 .20 .24 .24 .15 



11. Company representatives involved in university
industry collaborative activities should be held less 
accountable to the profitability of the firm than individuals 
not involved. 

12. Company departments whose employees are involved 
in university-industry collaborative activities should receive 
larger budget increases from the firm than departments that 
are not involved in university-industry activities. 

13. When selecting students to work on university
industry collaborative activities, academics should give 
primary consideration to the students' ability to hold the 
study confidential when necessary. 

14. A strong academic department head can effectively 
reduce conflicts of interest. 
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Strongly 
Disllgree 

123 

Strongly 
Agree 

456 

.09 .21 .24 .27 .14 .04 

.09 .18 .33 .27 .10 .03 

.14 .18 .20 .24 .15 .10 

.06 .07 .11 .30 .28 .19 

SECTION II: In responding to the following section, please focus on the distribution of 
rewards and workload within a university/college, then circle the number that indicates the 
extent to which you agree with each statement. 

15. Other members of an academic department should 
absorb most of an industry-sponsored academic's teaching 
responsibilities. 

16. Other members of an academic department should 
absorb most of an industry-sponsored academic's public 
service responsibilities that are not related to interaction 
with the sponsoring firm. 

17. Academics who receive external funding should be 
allocated more research space by their institution than 
those who do not. 

18. Academics who receive external funding should 
receive better laboratory equipment from their institution 
than those who do not. 

----- ----------------

Strongly 
Disagree 

123 4 

Strongly 
Agree 

5 6 

.35 .31 .15 .13 .06 .01 

.30 .28 .20 .15 .06 .01 

.06 .07 .10 .22 .37 .18 

.11 .13 .12 .27 .25 .11 



19. Academics involved in university-industry 
collaborative activities should spend less time with students 
who are not involved in the project. 

20. Academics who receive external funding should be 
able to reduce their course loads as a result of funding of 
the academics' full salaries or through the use of course 
"buy-out" plans. 

21. Academics should be able to reduce their course loads 
as a result of high productivity. 

22. By separating the time dedicated to university and 
industry-sponsored activities (e.g., conducting industry
related activity only on Fridays), an academic can more 
effectively balance both activities and avoid conflicts. 

23. Industry research activities should be physically 
separated from university research activities (e.g., separate 
office, separate labs) to balance both activities effectively 
and avoid conflicts. 
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Strongly 
Disagree 

123 

Strongly 
Agree 

456 

.26 .29 .21 .18 .05 .01 

.05 .07 .06 .17 .34 .32 

.08 .12 .10 .27 .27 .16 

.15 .14 .21 .25 .19 .07 

.28 .32 .21 .10 .06 .03 

SECTION III: In this short section, please tell us whether each of the following is true. 

24. My organization has a central office that coordinates 
patent applications. 

25. The organization with which I work has a written 
conflict of interest policy. 

26. The organization with which I work has a program to 
help individuals avoid conflict of interest (in addition to 
any policies that may exist). 

--- --- --.. - .. _---------------

Yes 
Y 

.10 

.09 

.28 

Don't 
No Know 
N D 

.70 .20 

.65 .25 

.35 .36 
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SECTION IV: In responding to the following section, please circle the number that indicates 
your personal view of the extent to which the following situations should be defined as a 
conflict of interest for a university. 

27. A university invests the institution's funds 
to start firms organized by faculty or former 
students. 

28. A university is involved financially with 
more than one firm within a specific research 
area. 

29. A department does not admit a foreign 
student to a program because s/he may take 
sponsored research knowledge to her/his home 
country upon graduation. 

30. A student conducts industry-related 
research in order to complete her/his degree 
under the condition that snle works for the 
company for a fixed number of years following 
graduation. 

31. An academic fails to disclose to the 
university a substantial interest in any decision, 
contract, sale, purchase or service related to 
her/his professional activities. 

32. An academic receives more than a third of 
the royalty from a specific patent while holding 
a position in the university. 

33. An academic receives more than a third of 
the prot its from books s/he authored while 
holding a position in the university. 

34. An academic influences research results to 
ensure continued sales for a company. 

35. An academic withholds research results to 
ensure continued sales for a company. 

Definitely NOT 
n Conflict 
of Interest 

123 

Definitely 
n Conflict 
of Interest 

456 

.05 .07 .15 .16 .23 .35 

.22 .24 .25 .16 .08 .06 

.08 .09 .14 .14 .25 .30 

.10 .12 .13 .17 .19 .29 

.02 .03 .04 .08 .20 .63 

.33 .25 .18 .13 .06 .06 

.48 .25 .14 .08 .02 .03 

.02 .01 .02 .03 .08 .84 

.01 .01 .01 .01 .09 .87 



36. An academic uses federal money to 
provide equipment or partial funding to an 
industry-sponsored activity without the federal 
agency's approval. 

37. An academic fails to disclose patentable 
information to the university. 

38. An academic holds a management position 
in a company that is related to the academic's 
area of expertise in the university. 

39. An academic engages in outside activities 
that require more than the usual university 
allotment of one day per week. 

40. An academic prioritizes her/his obligations 
to a for-profit organization above her/his 
university-related activities. 

203 

Definitely NOT Definitely 
n Conflict n Conflict 
of Interest of Interest 

1 2 3 4 5 6 

.02 .01 .03 .09 .13 .73 

.06 .04 .08 .16 .17 .49 

.15 .16 .17 .19 .12 .20 

.04 .07 .12 .20 .26 .31 

.02 .02 .04 .10 .19 .63 
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SECTION V: In responding to the following section, please circle the number that indicates 
your personal view of the ex.tent to which the following situations should be defined as a 
conflict of interest when companies are working with universities. 

41. A company retains partial ownership of all 
research it sponsors, including joint research 
with universities. 

42. A company representative consistently sets 
the direction of research for an industry
sponsored project, despite the objections of the 
academic. 

43. A company representative knowingly uses 
the company's support to influence an 
academic's performance of research. 

44. A company representative influences a 
cooperative university researcher to give 
primary attention to the industry-sponsored 
research and to reduce teaching and other 
university obligations. 

45. A company representative prioritizes 
her/his obligations to a university above herlhis 
company-related activities. 

Derwitely NOT Definitely 
a Conflict a Conflict 
of Interest of Interest 

1 2 3 4 5 6 

.20 .22 .22 .18 .12 .06 

.05 .09 .10 .15 .28 .34 

.03 .05 .05 .12 .24 .51 

.02 .04 .10 .17 .27 .40 

.04 .04 .11 .22 .27 .33 
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SECTION VI: Please draw upon your experiences and the norms of your field to provide 
the requested information. 

46. The appropriate time period that an academic should wait before publishing results of 
research sponsored by industry is months (please specify exact number ofmollths). 

~ 0 mos .. 20 1-3 mos . ..M 4-6 mos. ~ 7-9 mos . .J.Q 10-12 mos. .05 over 12 mos. 

47. Please indicate the number of university-industry collaborations in which you personally 
are currently involved (as either a principal investigator or as a member of a team on a 
project or as a supervisor): 

~ 0 coli. ~ 1-2 coli .. 083-4 coli . .:.illS-6 colI. .Jill 7-8 colI. .J.Q 9 coli. or more 

48. What percentage of all of your current university-industry collaborative projects require 
university-industry collaborations? % 

.SO 0% ..l11-10% ...QQ 11-20% M 21-30% .0231-40% M 41-50% ...H over 50% 

49. What percentage of your professional time is spent on collaborative activities? 
% ---

.320% .36 1-10% .J.Q 11-20% .0721-30% .0231-40% .0441-50% Mover 50% 

SO. What percentage of your total personal income is derived from university-industry 
collaborative activity (including royalties from patents)? % 

.:..ll 0% .J.8. 1-10% ...QQ 11-20% .0321-30% .00 31-40% Jli 41-50% .02 over SO% 

51. What percentage of your total personal income is derived from profits from copyrights? 
% ---

...8J. 0% ...li 1-10% ",QQ 11-20% .0021-30% ...QQ31-40% Jli 41-S0% ..@ over 50% 

S2. What percentage of yoUI' (university/industry) collaborators attended colleges/universities 
similar to the one from which you obtained your highest degree? % 

.280% ...QQ 1-10% ..@ 11-20% Jli 21-30% Jli 31-40% ....u 41-50% .2 over SO% 

---- ---------- ----------
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SECTION VII: In responding to the following questions, please draw upon your personal 
experience or knowledge, then circle the number that indicates the extent to which you agree 
with each statement. 

53. Many leaders in my field are involved in 
university-industry collaborative activity. 

54. Given the choice, I would rather retain the 
same career focus and leave my organization than 
change my area of specialization in order to 
remain with the same organization. 

55. The meetings/conferences that have been the 
most important to my professional life over the 
past three years are frequently attended by my 
collaborators in academe. 

56. The meetings/conferences that have been the 
most important to my professional life over the 
past three years are frequently attended by my 
collaborators in industry. 

57. A department involved in university-industry 
collaborative activities should receive extra 
resources from within the institution. 

58. University-industry collaboration is 
encouraged by this state's policies. 

59. The organization with which I work has an 
effective conti ict of interest pol icy. 

60. The organization with which I work should 
have a program to help individuals avoid conflict 
of interest. 

61. Disclosing corporate affiliations is an effective 
means to reduce conflicts of interest. 

62. Universities should be developing mechanisms 
to sustain successful university-industry 
collaborative activities. 

63. Universities look to models that exist in the 
private sector to avoid possible conflicts of 
interest. 

Strongly Strongly 
Disagree Agree 

1 2 3 4 5 6 

.07 .14 .10 .16 .23 .22 

.05 .08 .13 .16 .25 .23 

.03 .02 .04 .10 .24 .49 

.17 .21 .15 .14 .14 .10 

.14 .17 .18 .27 .13 .07 

.06 .08 .08 .22 .25 .16 

.06 .12 .08 .15 .17 .08 

.01 .02 .06 .13 .29 .41 

.02 .03 .08 .19 .31 .26 

.02 .02 .02 .14 .31 .46 

.06 .10 .15 .16 .10 .07 

----------------- -------------------_.- ---

Don't 
Know 

D 

.06 

.07 

.03 

.05 

.02 

.15 

.30 

.04 

.06 

.01 

.33 



64. Governmental efforts to sponsor university
industry collaborative activity have increased the 
number of university-industry joint research 
efforts. 

65. University-industry collaborative activity 
provides funding for research that the federal 
government no longer supports. 

66. Companies look to models that exist in 
universities/schools to avoid possible conflicts of 
interest. 

67. I believe that university-industry cooperation 
in research should be encouraged. 

Strongly Strongly 
Disagree Agree 

1 2 3 4 5 6 

.01 .02 .06 .22 .24 .12 

.02 .03 .08 .25 .27 .15 

.09 .12 .12 .07 .05 .02 

.01 .01 .04 .12 .28 .52 

-------------- ._--- . __ .. _-_._----------
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Don't 
Know 

D 

.29 

.17 

.50 

.00 
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SECTION VIII: In this section, we would like you to circle the number that indicates the 
extent to which you agree that the following are rugnificant benefits that university-industry 
collaborative activities provide to your organization. 

Strongly Strongly 
Disagree Agree 

1 2 3 4 5 6 

68. Secure state-of-the-art facilities. .03 .06 .09 .24 .31 .28 

69. Obtain consultation by individuals outside .02 .07 .12 .32 .30 .18 

your organization. 

70. Provide a significant advantage over .08 .16 .23 .30 .16 .07 

competitors. 

7l. Provide support for students. .01 .04 .04 .23 .37 .31 

72. Increase your ability to attract highly .03 .06 .08 .24 .39 .20 

capable individuals. 

73. Make more effective use of the .02 .05 .12 .25 .33 .24 

organization's scarce resources. 

74. Increase your understanding of the research .02 .04 .11 .24 .30 .30 

challenges and bottlenecks in industry. 

75. Other (please specify) .00 .00 .00 .01 .02 .06 

Please go back and circle the number (68-75) of the single most significant contribution that 
you believe university-industry collaboration offers your organization. 

~ 68 . ......lL 69. .06 70. .00 7l. -.:l2... 72. ~ 73 . ....J.2.. 74. ~ 75. 

----- ... --. -.--.- --_._----------
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SECTION IX: In this section, we would like you to circle the number that indicates the 
extent to which you agree the following are significant benefits that university-industry 
collaborative activities provide to society. 

Strongly Strongly 
Disligree Agree 

1 2 3 4 5 6 

76. Advancing the frontiers of knowledge. .01 .03 .08 .24 .33 .32 

77. Obtaining know-how of new techniques and .01 .02 .03 .22 .42 .31 

methodologies. 

78. Developing educated individuals who are potential .01 .01 .04 .24 .39 .31 

employees. 

79. Economic development. .00 .01 .07 .32 .38 .22 

80. Utilizing taxpayer dollars efficiently. .03 .05 .15 .33 .25 .19 

81. The commercialization of new ideas, products, processes, .01 .03 .11 .26 .35 .24 

or services. 

82. Providing employment. .01 .05 .14 .35 .29 .17 

83. Providing goods, processes, or services. .02 .06 .18 .38 .22 .15 

84. Maintaining a global competitive advantage. .01 .03 .08 .26 .36 .26 

85. Other (please specify) .00 .00 .00 .00 .01 .01 

Please go back and circle the number (76-85l of the single mQst significant contribution that 
you believe university-industry collaboration provides society . 

. 28 76. ~ 77. -.J2. 78 . .....lll 79. -..QL 80. -:H.. 81. .-...J!l. 82. ~ 83 . 
....J.L 84. --.J!L 85. 

---- -- -------------- --- - - --- - ---- ------ -- - ------- - -
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SECTION X: We would now like to ask you about methods that contribute to the success of 
university-industry collaborative activity. Please circle the number that indicates the 
effectiveness of each method listed below. 

86. University-industry research centers 
that are located on or near a university 
campus but legally separate from the 
university and the firm. 

87. Incubators designed to assist 
entrepreneurs by providing a variety of 
services and support to start-up and 
emerging companies. 

88. Industrial advisory boards that provide 
a regularly scheduled forum for the 
exchange of information, ideas, and 
technology. 

89. Programs in which companies donate 
money to a specific university, college, or 
department in exchange for special services 
(e.g., access to students, access to research 
results). 

90. Industrial parks in which university and 
corporate labs are located near each other to 
facilitate open communication and 
exchange. 

91. Industry provision of 
grants/donations/gifts to be used at the 
discretion of a university. 

92. Using consulting agreements that are 
negotiated with an individual. 

93. Using contractual agreements that are 
negotiated through the university. 

94. Researcher/scientist exchange programs 
between universities and industry. 

Extremely 
Ineffective 

123 

Extremely 
Effective 

4 5 6 

.01 .02 .05 .22 .27 .14 

.01 .04 .05 .28 .22 .12 

.01 .03 .08 .30 .26 .14 

.01 .04 .08 .32 .29 .14 

.00 .01 .06 .25 .35 .14 

.02 .03 .09 .20 .29 .28 

.03 .05 .10 .31 .27 .13 

.02 .06 .11 .26 .30 .11 

.00 .01 .04 .15 .39 .27 

Don't 
Know 
o 
.26 

.25 

.14 

.09 

.15 

.06 

.09 

.11 

.10 



95. The university allowing academics 
complete freedom to negotiate their own 
involvement in commercial activity. 

96. Conflict of interest/commitment 
policies to guide the review of specific 
cases. 

97. The joint ownership of facilities and 
equipment. 

98. The exchange of ideas through person
to-person contact. 

99. Other (please specify) 

Extremely Extremely 
Ineffective Effective 

1 2 3 4 5 6 

.12 .15 .17 .19 .13 .11 

.01 .03 .09 .25 .29 .15 

.07 .15 .15 .22 .09 .03 

.00 .00 .02 .15 .32 .42 

.00 .00 .00 .00 .00 .01 

Please go back and circle the number (86-99) of the one method of university-industry 
collaboration that you believe is the most effective in minimizing potential conflicts of 
interest. 

.05 86 . ...JM.. 87 . ....00.. 88 .. 02 89 .. 03 90 . ..Jl.. 91. .02 92. -:.1.£. 93 .. 04 94 . 
...J!L 95 . ..J.8... 96. ~ 97. ~ 98 . .....Q£. 99. 

211 

Don't 
Know 
D 

.10 

.16 

.27 

.04 

.03 
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SECTIQ!s: XI: Now we would like you to indicate your personal preference for the 
following types of rewards in your career-related activities. 

Not At All Strongly 
Preferred Preferred 

1 2 3 4 5 6 

100. Salary .01 .01 .02 .14 .34 .49 

101. Commission/percentage of sales .27 .14 .12 .23 .14 .10 

102. Profit sharing/shares of ownership .17 .12 .10 .18 .23 .20 

103. Intellectual stimulation .01 .01 .02 .13 .32 .51 

104. Prestige .03 .04 .12 .28 .29 .23 

105. Royalty revenue/licensing fees .10 .07 .12 .30 .23 .18 

106. Honors/awards .03 .04 .13 .28 .31 .22 

107. Increases in the amount of your organization's .02 .04 .09 .22 .35 .29 

money allocated to your departmental budget 

108. Lab equipment/physical facilities .03 .04 .07 .19 .35 .32 

109. Personal satisfaction with a commercially .05 .07 .12 .26 .27 .23 

successful product, process, or service 

110. Ownership of intellectual property rights .08 .09 .10 .29 .25 .20 

111. Other (please specifY) .00 .00 .00 .00 .00 .02 

Please go back and circle the number (100-111) of the one type of reward that you believe is 
most preferred by academics . 

. 44 loo . ...J.Q. 101. .26 102 .. 03 103. ~ 104 .. 04 105 .. 00 106. ~ 107 . 

. 00 108. ~ 109. ~ 110. ~ 111. 

Please go back and underline the number (100-111) of the one type of reward that you believe 
is most preferred by industry employees. 

~ 100 . ....M.. 101......00... 102. ~ 103. ~ 104. JJ.. 105 .. 02 106 . ...J1. 107. 
~ 108. ~ 109. ~ 110. -.Jill.. 111. 

------ ----.--- ._--- ---- ------------_. ----
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SECTION XII: In this section, we would like you to help us identify one specitic change 
that organizations across the country might implement to foster successful university-industry 
relationships. 

112. What is the single most important specific change a university could implement to 
facilitate university-industry relationships? 

~ policy, program, rule related ......QL overhead rates mentioned 
~ person-to-person contact related ~ some type of money (not overhead) mentioned 
...ill... students are mentioned ~ other comment 

113. What is the single most important specific change a company could implement to 
facilitate university-industry relationships? 

..d±. policy, program, rule related ......QL overhead rates mentioned 

...:lI. person-to-person contact related ..:lL some type of money (not overhead) mentioned 
~ students are mentioned ...Jl... other comment 

SECTION XIII: Please tell us how frequently the following activities are a part of your 
current role in your organization. 

Never Always 
1 2 3 4 5 6 

114. Teaching .07 .11 .06 .11 .12 .54 

115. Training .12 .17 .13 .21 .14 .23 

116. Preparing individuals to work in industry .18 .12 .12 .18 .17 .24 

117. Preparing individuals to work in universities .07 .08 .14 .25 .25 .22 

118. Consulting .13 .25 .16 .24 .13 .09 

119. Publication of research results .09 .09 .10 .13 .21 .39 

120. Publication of instructional materials .20 .24 .19 .20 .10 .07 

121. Creating and monitoring research policies .21 .19 .16 .18 .14 .12 

122. Conducting university-industry collaborative .32 .22 .12 .17 .12 .06 

research 

123. Conducting government-sponsored research .28 .14 .10 .14 .18 .15 

------------------- ._------------_. __ . ----
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Never Always 
1 2 3 4 5 6 

124. Conducting research sponsored by your .26 .18 .16 .17 .15 .07 

organization 

125. Conducting research related to a particular .38 .21 .11 .14 .11 .04 

product, process, or service 

126. Conducting research that expands current .12 .07 .06 .15 .24 .36 

understanding of a specific field 

127. Generating new technologies .36 .18 .11 .15 .12 .08 

128. Transferring knowledge/know- .25 .18 .15 .20 .13 .09 

how/technology to another organization 

129. Producing goods, processing items, or .60 .16 .07 .08 .06 .03 

servicing customers 

130. Public service .04 .15 .19 .24 .21 .18 

131. Economic development .29 .23 .15 .17 .10 .05 

132. Creation of spinoff companies .71 .13 .05 .06 .03 .02 

133. Expanding the market for future products, .63 .16 .07 .08 .05 .02 

processes or services 

134. Creation of subsidiaries .85 .09 .03 .01 .01 .01 

135. Other (please specify) .01 .00 .00 .00 .00 .02 

Please go back and circle the number (114-135) of the single most important activity listed 
above that you believe academics contribute to the overall good of society . 

. 56 114 . ....QL 115. ~ 116 . ....QL 117 .. 00 118 .. 07 119 .. 00 120 .. 00 121. 
....QL 122 . ....QL 123 . ....00.. 124 . ....00.. 125 ...J.Q.. 126. -1!L 127. -.J!l. 128. -1!L 129 . 
....QL 130. ~ 131. ....00.. 132 .. 00 133 . ....00.. 134. -1!L 135. 

Please go back and underline the number (114-135) of the single most important activity listed 
above that you believe industry employees contribute to the overall good of society . 

....QL 114 . ....QL 115 . ...J!l. 116 .. 00 117 .. 00 118. -1!L 119 .. 00 120 .. 00 121. 

....QL 122 . ....QL 123 .. 03 124 .. 03 125 ...J!l. 126. -....1.£ 127 .. 02 128 . ......u. 129 . 

....QL 130 . .....11- 131. ....QL 132 . ...J!l. 133 . ....00.. 134 . ....00.. 135. 

---- ---_ ... __ . ---... -------------_._-. _._-
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SECTION XIV: In this last section, we would like you to provide information that describes 
yourself, your institution, and your position in the university/college. This section is essential 
to our study, and we encourage you to answer all questions below. 

136. The category that best characterizes my position within this university/college is (please 
check one): 
~ Provost 
~ Vice President for ResearchlTechnology 
~ Office of Technology Transfer/Director of Sponsored Projects 
JL. Dean 
~ Department Head 
~ Professor (tenured) 
--.J.L Associate Professor (tenured) 
-..JrL Assistant Professor (tenure-track) 
---lliL Research staff 
~ Other (please specify) 

137. The category that best characterizes the area of my position within this firm is (please 
check one): 
-..JrL Office of Research/Technology 
-..JrL Office of Academic Affairs 
~ Office of Technology Transfer/Sponsored Programs 
---lliL Office of Legal/Contracts/Intellectual Property 
~ College of Fine Arts 
JL. College of Social Sciences 
~ College of Business 
~ College of Science 
-.J.L College of Engineering 
~ Other (please specify) __________ _ 

138. The field in which I currently work is (please check one): 
JL 
~
....J!L 
~ 
--.J.L 
-..JrL 
--.J.L 
---.JL 

Business Computing/Management Information Systems (MIS) 
Chemistry 
Computer Engineering 
Electrical Engineering 
Marketing 
Music 
Psychology 
Other (please specify) 



216 

139. The number of years I have worked in industry is (please specify): __ years 

~ 0 yrs . .....4.L 1-10 yrs . ....JlQ. 11-20 yrs .. 03 21-30 yrs .. 00 31-40 yrs .. 00 41-50 yrs. 

140. The number of years I have worked in academe is (please specify): __ years 

N/A 0 yrs. -:lJL 1-10 yrs . ...:n.. 11-20 yrs . .40 21-30 yrs . ....J.Q. 31-40 yrs. ~ 41-50 yrs. 

141. The number of years I have worked in government is (please specify): __ years 

~ 0 yrs. ~ 1-10 yrs . ...J!l. 11-20 yrs . .....Q.L 21-30 yrs .. 00 31-40 yrs. ~ 41-50 yrs. 

142. I am currently involved in activities related to the following (please check all that 
apply): 
-.&L Solely to academe 
~ Consulting with a company 
--1L Contractual activities with a company 
~ Collaborative research activity with a company 
-.JlL Negotiations regarding the licensing of university discoveries 
-.JlL Economic development 
-.JL Industrial advisory board(s) 
~ Industrial affiliates program(s) 
~ University-industry research center(s) 
~ Incubator(s) 
-.-.J!L Industrial park(s) 
--1L University-based institute(s) 
~ Joint ownership of facilities with a university 
~ Researcher exchange programs between universities and industry 

143. The percentage of my graduate students that are supported by collaborative activity is: 
--_% 

.52 0% ~ 1-10% ~ 11-20% ~ 21-30% .02 31-40% .05 41-50% .00 51-60% 
.02 over 60% 

144. My age is (please specify): __ years 

..J!L 20-30 yrs . ..Jl.. 31-40 yrs . ...:.ll. 41-50 yrs . .40 51-60 yrs . ....m.. 61-70 yrs . 
. 00 71-80 yrs. 
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145. My 1Q1jll annual personal income (including salary, consulting, and royalties) is (please 
check one): 

...JKL Less than 20,000 
--.QL 20,000 to 39,999 
~ 40,000 to 59,999 
~ 60,000 to 79,999 
-..2.4...... 80,000 to 99,999 
.J.L 100,000 to 119,999 
~ 120,000 to 139,999 
JL 140,000 to 159,999 
~ 160,000 to 179,999 
~ 180,000 to 199,999 
~ 200,000 or more 

146. I am (please check one): 
~ Male ---lL Female 

147. I am a citizen of the United States? (please check one): 
......2.L Yes ~ No 

148. I am (please check one): 
~ Black (non-Hispanic)/African American 
~ Latino/Chicano/Hispanic 
-:.lliL. American Indian/Alaska Native 
~ Asian/Pacific Islander 
--.8L White (non-Hispanic) 
-:.lliL. Other (please specify) 

149. My highest academic level attained is (please check only one): 
-:.lliL. high school diploma 
-:.lliL. at least two years of college, with no degree 
-:.lliL. two-year degree (e.g., Associate degree, technical degree) 
~ four-year degree (e.g., Bachelor of Science, Bachelor of Arts, Nursing) 
.....L Masters degree 
-:.lliL. J.D. degree 
~ Ph.D. degree 
JL M.D. degree 
JL M.D., Ph.D. degrees 
--.QL Other (please specify) __________ _ 

150. The school from which I obtained my highest degree is: 

(responses too diverse to report here) 



151. The major field of my highest degree is (please check one): 
~ Business Computing/Management Information Systems (MIS) 
--.J.Q..... Chemistry 
-:!!L Computer Engineering 
--1!L Electrical Engineering 
.-.J!L Marketing 
~ Music 
......l.L Psychology 
--..AL Other (please specify) __________ _ 

Thank you for your cooperation in completing the survey! 
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Do you have any final comments about the single most important mechanism that contributes 
to the success of university-industry collaborative activity? 

(reponses too diverse to report here) 

Please return this completed survey in the postage-paid envelope provided . 

. _ .. _-- .. _- ._--- -------------------
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APPENDIX B 

INDUSTRY SURVEY 

FREQUENCY OF RESPONSE TO EACH QUESTION 

(All responses are rounded percemages 
adjusted to include only those who responded to the question) 

--- -_._. -_. --- - - .... _-----_._--_ .. _- ._ .. _----_.-
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We encourage you to elaborate on your responses at the end of the survey. 

DEFINITIONS: University-industry collaborative activity refers to any type of interaction 
between universities and companies, including research, consulting, and 
training. 

Exclusive licenses grant a single licensee the sole right to practice an 
invention to the exclusion of others. 

SECTION I: In responding to the following questions, please focus on the relationships 
between universities and companies across the nation in general, then circle the number that 
indicates the extent to which you agree with the statement. 

1. University-industry collaborative activity should be 
considered part of the public service aspect of academics' 
responsibilities. 

2. Industry profit from collaborative research is in the 
public's interest. 

3. University income from collaborative research is in the 
public's interest. 

4. Academics should hold patents. 

5. Universities should hold patents. 

6. Public institutions should not grant exclusive licenses. 

7. Exclusive licenses should be viewed as promoting 
mutual interest for both universities and industry to 
maximize the chance of making the discovery available to 
the public. 

S. Academic salaries should be market driven, even if 
science and engineering professors are paid more than 
liberal and fine arts professors. 

9. Academic units such as science, engineering, and 
medicine would not be able to conduct significant research 
without some form of industry sponsorship. 

10. Companies should donate more to university 
departments that seek collaborative activity with them, 
even if that means a proportionate reduction in general 
contributions to the university. 

Strongly 
Disagree 

123 

Strongly 
Agree 

456 

.04 .08 .09 .25 .34 .21 

.02 .06 .06 .18 .40 .29 

.03 .07 .09 .24 .35 .22 

.09 .18 .19 .16 .25 .14 

.07 .12 .15 .23 .26 .17 

.27 .14 .10 .12 .17 .21 

.09 .14 .14 .20 .26 .17 

.05 .03 .07 .17 .42 .27 

.08 .17 .12 .27 .27 .10 

.02 .10 .17 .28 .31 .12 
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Strongly 
Disagree 

123 

Strongly 
Agree 

456 

11. Company representatives involved in university
industry collaborative activities should be held less 
accountable to the profitability of the firm than individuals 
not involved. 

12. Company departments whose employees are involved 
in university-industry collaborative activities should receive 
larger budget increases from the firm than departments that 
are not involved in university-industry activities. 

13. When selecting students to work on university
industry collaborative activities, academics should give 
primary consideration to the students' ability to hold the 
study confidential when necessary. 

14. A strong academic department head can effectively 
reduce conflicts of interest. 

.34 .32 .16 .09 .06 .03 

.35 .30 .19 .10 .04 .01 

.06 .12 .17 .27 .22 .16 

.01 .06 .13 .32 .32 .16 

SECTION II: In responding to the following section, please focus on the distribution of 
rewards and workload within a university/college, then circle the number that indicates the 
extent to which you agree with each statement. 

15. Other members of an academic department should 
absorb most of an industry-sponsored academic's teaching 
responsibilities. 

16. Other members of an academic department should 
absorb most of an industry-sponsored academic's public 
service responsibilities that are not related to interaction 
with the sponsoring firm. 

17. Academics who receive external funding should be 
allocated more research space by their institution than 
those who do not. 

18. Academics who receive external funding should 
receive better laboratory equipment from their institution 
than those who do not. 

Strongly 
Disagree 

123 

Strongly 
Agree 

456 

.21 .42 .24 .11 .02 .01 

.14 .37 .25 .16 .07 .01 

.06 .18 .21 .20 .29 .07 

.10 .21 .23 .22 .19 .05 

._-----------_. --.--



19. Academics involved in university-industry 
collaborative activities should spend less time with students 
who are not involved in the project. 

20. Academics who receive external funding should be 
able to reduce their course loads as a result of funding of 
the academics' full salaries or through the use of course 
"buy-out" plans. 

21. Academics should be able to reduce their course loads 
as a result of high productivity. 

22. By separating the time dedicated to university and 
industry-sponsored activities (e.g., conducting industry
related activity only on Fridays), an academic can more 
effectively balance both activities and avoid conflicts. 

23. Industry research activities should be physically 
separated from university research activities (e.g., separate 
office, separate labs) to balance both activities effectively 
and avoid contlicts. 
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Strongly Strongly 
Disagree Agree 

123 456 

.22 .40 .22 .12 .02 .02 

.14 .25 .22 .28 .11 .01 

.12 .23 .26 .26 .12 .01 

.10 .18 .18 .31 .19 .04 

.23 .33 .22 .13 .07 .03 

SECTION III: In this short section, please tell us whether each of the following is true. 

24. My organization has a central office that coordinates 
patent applications. 

25. The organization with which I work has a written 
contlict of interest policy. 

26. The organization with which I work has a program to 
help individuals avoid contlict of interest (in addition to 
any policies that may exist) . 

. ------_ .. -_._-_ .. _._--- --------------

Yes 
Y 

.11 

.07 

.31 

Don't 
No Know 
N D 

.84 .04 

.88 .05 

.55 .13 
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SECTION IV: In responding to the following section, please circle the number that indicates 
your personal view of the extent to which the following situations should be defined as a 
conflict of interest for a university. 

27. A university invests the institution's funds to 
start firms organized by faculty or former 
students. 

28. A university is involved financially with 
more than one firm within a specific research 
area. 

29. A department does not admit a foreign 
student to a program because slhe may take 
sponsored research knowledge to herlhis home 
country upon graduation. 

30. A student conducts industry-related research 
in order to complete herlhis degree under the 
condition that slhe works for the company for a 
fixed number of years following graduation. 

31. An academic fails to disclose to the 
university a substantial interest in any decision, 
contract, sale, purchase or service related to 
her/his professional activities. 

32. An academic receives more than a third of 
the royalty from a specific patent while holding a 
position in the university. 

33. An academic receives more than a third of 
the profits from books slhe authored while 
holding a position in the university. 

34. An academic influences research results to 
ensure continued sales for a company. 

35. An academic withholds research results to 
ensure continued sales for a company. 

Definitely NOT I>efinitely 
a Conflict a Conflict 
of Intcrcst of Interest 

1 2 3 4 5 6 

.03 .09 .12 .09 .25 .42 

.19 .23 .20 .19 .11 .08 

.09 .26 .18 .20 .14 .14 

.12 .21 .15 .15 .18 .18 

.02 .02 .04 .04 .27 .60 

.17 .25 .21 .16 .11 .11 

.24 .33 .18 .15 .06 .05 

.02 .03 .03 .02 .14 .76 

.01 .04 .02 .01 .12 .84 



36. An academic uses federal money to provide 
equipment or partial funding to an industry
sponsored activity without the federal agency's 
approval. 

37. An academic fails to disclose patentable 
information to the university. 

38. An academic holds a management position 
in a company that is related to the academic's 
area of expertise in the university. 

39. An academic engages in outside activities 
that require more than the usual university 
allotment of one day per week. 

40. An academic prioritizes her/his obligations 
to a for-profit organization above her/his 
university-related activities. 
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Definitely NOT Definitely 
a Conflict a Conflict 
of Interest of Interest 

1 2 3 4 5 6 

.01 .03 .03 .08 .15 .71 

.04 .02 .07 .13 .24 .50 

.13 .15 .23 .13 .18 .18 

.04 .09 .14 .25 .29 .19 

.02 .03 .08 .15 .32 .40 
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SECTION V: In responding to the following section, please circle the number that indicates 
your personal view of the extent to which the following situations should be defined as a 
conflict of interest when companies are working with universities. 

41. A company retains partial ownership of all 
research it sponsors, including joint research 
with universities. 

42. A company representative consistently sets 
the direction of research for an industry
sponsored project, despite the objections of the 
academic. 

43. A company representative knowingly uses 
the company's support to influence an academic's 
performance of research. 

44. A company representative influences a 
cooperative university researcher to give primary 
attention to the industry-sponsored research and 
to reduce teaching and other university 
obligations. 

45. A company representative prioritizes her/his 
obligations to a university above herlhis 
company-related activities . 

Defmitely NOT Definitely 
a Conflict a Conflict 
of Interest of Interest 

1 2 3 4 5 6 

.48 .31 .10 .05 .03 .03 

.17 .19 .17 .18 .17 .12 

.07 .09 .17 .16 .26 .26 

.01 .03 .12 .18 .36 .29 

.01 .05 .04 .12 .16 .31 

. --.--- -.---- ---,-----------
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SECTION VI: Please draw upon your experiences and the norms of your field to provide 
the requested information. 

46. The appropriate time period that an academic should wait before publishing results of 
research sponsored by industry is months (please specify exact number o/months) . 

..QH. 0 mos . .J.4 1-3 mos .. 20 4-6 mos .. 097-9 mos .. 26 10-12 mos. .24 over 12 mos. 

47. Please indicate the number of university-industry collaborations in which you personally 
are currently involved (as either a principal investigator or as a member of a team on a 
project or as a supervisor): 

.480 colI .. 24 1-2 colI. .073-4 colI .. 075-6 colI. .037-8 coil. .079 colI. or more 

48. What percentage of all of your current university-industry collaborative projects require 
university-industry collaborations? % 

....1H 0% .JQ 1-10% ... 04 11-20% ...Q2 21-30% .:ill. 31-40% .0541-50% .22 over 50% 

49. What percentage of your professional time is spent on collaborative activities? 
% ---

....ll 0% 2 1-10% ....QQ 11-20% M 21-30% .:ill. 31-40% .0441-50% .03 over 50% 

50. What percentage of your total personal income is derived from university-industry 
collaborative activity (including royalties from patents)? % 

~ 0% M 1-10% ...QQ 11-20% .:ill. 21-30% ...QQ 31-40% .:ill. 41-50% .00 over 50% 

51. What percentage of your total personal income is derived from profits from copyrights? 
% ---

~ 0% ..ill. 1-10% .:ill. 11-20% .:ill. 21-30% ...QQ 31-40% .0041-50% .00 over 50% 

52. What percentage of your (university/industry) collaborators attended colleges/universities 
similar to the one from which you obtained your highest degree? % 

~ 0% ....QQ 1-10% .m. 11-20% .0221-30% ...QQ 31-40% .J.l41-50% .44 over 50% 

---.--.-.. -- ---
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SECTION VII: In responding to the following questions, please draw upon your personal 
experience or knowledge, then circle the number that indicates the extent to which you agree 
with each statement. 

53. Many leaders in my field are involved in 
university-industry collaborative activity. 

54. Given the choice, I would rather retain the 
same career focus and leave my organization than 
change my area of specialization in order to 
remain with the same organization. 

55. The meetings/conferences that have been the 
most important to my professional life over the 
past three years are frequently attended by my 
collaborators in academe. 

56. The meetings/conferences that have been the 
most important to my professional life over the 
past three years are frequently attended by my 
collaborators in industry. 

57. A department involved in university-industry 
collaborative activities should receive extra 
resources from within the institution. 

58. University-industry collaboration is 
encouraged by this state's policies. 

59. The organization with which I work has an 
effective conflict of interest policy. 

60. The organization with which I work should 
have a program to help individuals avoid conflict 
of interest. 

61. Disclosing corporate affiliations is an effective 
means to reduce conflicts of interest. 

62. Universities should be developing mechanisms 
to sustain successful university-industry 
collaborative activities. 

63. Universities look to models that exist in the 
private sector to avoid possible conflicts of 
interest. 

Strongly Strongly 
Disagree Agrcc 

1 2 3 4 5 6 

.06 .13 .11 .20 .22 .18 

.20 .23 .13 .11 .17 .11 

.12 .19 .16 .16 .17 .13 

.01 .02 .03 .14 .42 .33 

.13 .17 .22 .27 .11 .04 

.01 .05 .07 .22 .25 .11 

.04 .03 .06 .08 .28 .40 

.07 .05 .09 .15 .26 .30 

.00 .06 .06 .20 .38 .25 

.01 .01 .02 .07 .37 .52 

.02 .07 .11 .16 .19 .11 

Don't 
Know 

D 

.10 

.04 

.06 

.03 

.04 

.28 

.10 

.02 

.05 

.00 

.33 



64. Governmental efforts to sponsor university
industry collaborative activity have increased the 
number of university-industry joint research 
efforts. 

65. University-industry collaborative activity 
provides funding for research that the federal 
government no longer supports. 

66. Companies look to models that exist in 
universities/schools to avoid possible conflicts of 
interest. 

67. I bel ieve that university-industry cooperation 
in research should be encouraged . 

Strongly Strongly 
Disagree Agrcc 

1 2 3 4 5 6 

.02 .06 .07 .19 .23 .17 

.01 .04 .10 .25 .28 .12 

.20 .25 .14 .08 .09 .01 

.01 .01 .02 .06 .29 .60 

. _-------_._--------
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Don't 
Know 

D 

.26 

.20 

.22 

.00 
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SECTION VIII: In this section, we would like you to circle the number that indicates the 
extent to which you agree that the following are significant benefits that university-industry 
collaborative activities provide 1Q your organization. 

68. Secure state-of-the-art facilities. 

69. Obtain consultation by individuals outside your 
organization. 

70. Provide a significant advantage over competitors. 

71. Provide support for students. 

72. Increase your ability to attract highly capable individuals. 

73. Make more effective use of the organization's scarce 
resources. 

74. Increase your understanding of the research challenges and 
bottlenecks 

in industry. 

75. Other (please specify) 

Strongly Strongly 
Disagree Agree 

1 2 3 4 5 6 

.13 .20 .13 .26 .21 .07 

.01 .02 .04 .17 .40 .36 

.02 .08 .16 .49 .17 .06 

.02 .05 .15 .31 .33 .14 

.01 .03 .10 .27 .39 .21 

.01 .03 .07 .28 .44 .17 

.08 .17 .24 .31 .14 .05 

.00 .00 .01 .03 .08 .01 

Please go back and circle the number (68-75) of the single most significant contribution that 
you believe university-industry collaboration offers your organization. 

~ 68 . ...J1L 69. .07 70. .04 71. .20 72. ~ 73. ~ 74. ~ 75. 
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SECTION IX: In this section, we would like you to circle the number that indicates the 
extent to which you agree the following are significant benefits that university-industry 
collaborative activities provide to society. 

Strongly Strongly 
Disagree Agree 

1 2 3 4 5 6 

76. Advancing the frontiers of knowledge. .01 .02 .02 .22 .42 .32 

77. Obtaining know-how of new techniques and .00 .01 .04 .20 .48 .27 

methodologies. 

78. Developing educated individuals who are potential .00 .03 .06 .20 .36 .35 

employees. 

79. Economic development. .01 .05 .18 .27 .31 .17 

80. Utilizing taxpayer dollars efficiently. .02 .13 .18 .34 .22 .11 

81. The commercialization of new ideas, products, processes, .03 .05 .12 .29 .32 .18 

or services. 

82. Providing employment. .02 .10 .26 .34 .17 .11 

83. Providing goods, processes, or services. .02 .12 .27 .32 .19 .09 

84. Maintaining a global competitive advantage. .01 .03 .08 .23 .38 .27 

85. Other (please specify) .00 .00 .00 .00 .01 .02 

Please go back and circle the number (76-85) of the single most significant contribution that 
you bel ieve university-industry collaboration provides society . 

. 25 76 . ...JQ. 77. .20 78 . ...m... 79 . ...QL 80. --:..!2. 81. ~ 82. ~ 83 . 
...J2. 84. ~ 85 . 

. _-----------_.--. -.--
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SECTION X: We would now like to ask you about methods that contribute to the success of 
university-industry collaborative activity. Please circle the number that indicates the 
effectiveness of each method listed below. 

86. University-industry research centers 
that are located on or near a university 
campus but legally separate from the 
university and the firm. 

87. Incubators designed to assist 
entrepreneurs by providing a variety of 
services and support to start-up and 
emerging companies. 

88. Industrial advisory boards that provide 
a regularly scheduled fmum for the 
exchange of information, ideas, and 
technology. 

89. Programs in which companies donate 
money to a specific university, college, or 
department in exchange for special services 
(e.g., access to students, access to research 
results). 

90. Industrial parks in which university and 
corporate labs are located near each other to 
facilitate open communication and 
exchange. 

91. Industry provision of 
grants/donations/gifts to be used at the 
discretion of a university. 

92. Using consulting agreements that are 
negotiated with an individual. 

93. Using contractual agreements that are 
negotiated through the university. 

94. Researcher/scientist exchange programs 
between universities and industry. 

Extremely 
Ineffective 

123 

Extremely 
Effective 

456 

.03 .05 .10 .29 .21 .02 

.03 .06 .10 .32 .22 .07 

.01 .04 .10 .29 .34 .16 

.01 .09 .12 .33 .31 .07 

.01 .04 .08 .26 .43 .05 

.09 .19 .24 .24 .14 .05 

.02 .04 .09 .28 .41 .10 

.01 .08 .18 .31 .24 .07 

.00 .03 .06 .23 .36 .18 

Don't 
Know 
o 

.28 

.20 

.06 

.05 

.10 

.03 

.04 

.09 

.11 

---- ------------- -- -' --------- -.--. 



95. The university allowing academics 
complete freedom to negotiate their own 
involvement in commercial activity. 

96. Conflict of interest/commitment 
policies to guide the review of specific 
cases. 

97. The joint ownership of facilities and 
equipment. 

98. The exchange of ideas through person
to-person contact. 

99. Other (please specify) 

Extremely 
Ineffective 

123 

Extremely 
Effective 

4 5 6 

.05 .16 .23 .19 .19 .04 

.01 .03 .10 .29 .35 .07 

.09 .21 .20 .21 .09 .01 

.01 .01 .01 .09 .39 .47 

.00 .00 .00 .00 .01 .02 

Please go back and circle the number (86-99) of the one method of university-industry 
collaboration that you believe is the most effective in minimizing potential conflicts of 
interest. 

~ 86. ~ 87. -.J!f.. 88. ~ 89 .. 04 90 .. 09 91. .04 92 . ...:.lli.. 93 .. 04 94. 
--2L 95 . ...J..8.- 96. -.JK!.. 97 . ...Q.!L 98 . ...JKl 99. 

-- -----------------------
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Don't 
Know 
D 

.12 

.13 

.17 

.02 

.01 
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SECTION XI: Now we would like you to indicate your personal preference for the 
following types of rewards in your career-related activities. 

Not At All Strongly 
Preferred Preferred 

1 2 3 4 5 6 

100. Salary .00 .01 .02 .14 .45 .38 

101. Commission/percentage of sales .16 .19 .16 .18 .21 .10 

102. Profit sharing/shares of ownership .01 .03 .03 .13 .41 .38 

103. Intellectual stimulation .01 .01 .03 .22 .44 .30 

104. Prestige .05 .09 .10 .32 .34 .11 

105. Royalty revenue/licensing fees .10 .18 .17 .30 .23 .01 

106. Honors/awards .04 .13 .18 .33 .24 .07 

107. Increases in the amount of your organization's .04 .12 .19 .38 .25 .03 

money allocated to your departmental budget 

108. Lab equipment/physical facilities .07 .12 .17 .33 .26 .05 

109. Personal satisfaction with a commercially .00 .02 .05 .18 .43 .32 

successful product, process, or service 

110. Ownership of intellectual property rights .09 .14 .20 .34 .18 .05 

111. Other (please specify) .00 .00 .00 .01 .01 .01 

Please go back and circle the number (100-111) of the one type of reward that you believe is 
most preferred by academics . 

..AJL 100. ~ 101. --lL 102 . ..JM.. 103. -.J!L 104. ~ 105 .. 02 106 .. 00 107 . 
. 00 108. --:..l.H... 109. -&L 110. -&L 111. 

Please go back and underl ine the number (100-111) of the one type of reward that you believe 
is most preferred by industry employees . 

.47 100. ~ 101. --lL 102 . ..JM.. 103. -.J!L 104 .. 02 105 .. 02 106 .. 00 107 . 
.....00.. 108. ~ 109. -&L 110. ~ 111. 

-------------.-- _.- .. -.--------------
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SECTION XII: In this section, we would like you to help us identify one specific change 
that organizations across the country might implement to foster successful university-industry 
relationships. 

112. What is the single most important specific change a university could implement to 
facilitate university-industry relationships? 

-:12... policy, program, rule related ...J[L overhead rates mentioned 
......li.. person-to-person contact related -..illL some type of money (not overhead) mentioned 
.....QH... students are mentioned ~ other comment 

113. What is the single most important specific change a company could implement to 
facilitate university-industry relationships? 

...J1... policy, program, rule related -.Jli.. overhead rates mentioned 
-all. person-to-person contact related .....f!. some type of money (not overhead) mentioned 
.05 students are mentioned ...1L other comment 

SECTION XIII: Please tell us how frequently the following activities are a part of your 
current role in your organization. 

Never Always 
1 2 3 4 5 6 

114. Teaching .24 .29 .17 .12 .15 .02 

115. Training .08 .21 .27 .21 .21 .02 

116. Preparing individuals to work in industry .25 .21 .18 .17 .16 .03 

117. Preparing individuals to work in universities .76 .16 .05 .01 .01 .01 

118. Consulting .23 .22 .16 .22 .14 .03 

119. Publication of research results .50 .23 .09 .08 .05 .05 

120. Publication of instructional materials .53 .20 .08 .12 .07 .01 

121. Creating and monitoring research policies .34 .14 .09 .13 .21 .09 

122. Conducting university-industry collaborative .41 .23 .12 .11 .08 .04 

research 

123. Conducting government-sponsored research .67 .13 .06 .06 .05 .03 

---------------_. ---
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Never Always 
1 2 3 4 5 6 

124. Conducting research sponsored by your .33 .13 .10 .11 .16 .16 

organization 

125. Conducting research related to a particular .27 .11 .09 .16 .18 .20 

product, process, or service 

126. Conducting research that expands current .31 .14 .09 .20 .16 .10 

understanding of a specific field 

127. Generating new technologies .22 .15 .08 .19 .23 .12 

128. Transferring knowledge/know- .11 .15 .12 .21 .23 .18 

how/technology to another organization 

129. Producing goods, processing items, or .19 .11 .10 .13 .22 .26 

servicing customers 

130. Public service .39 .32 .19 .06 .03 .02 

131. Economic development .37 .20 .14 .15 .09 .05 

132. Creation of spinoff companies .59 .15 .08 .06 .08 .03 

133. Expanding the market for future products, .26 .12 .12 .13 .20 .17 

processes or services 

134. Creation of subsidiaries .53 .15 .07 .13 .07 .05 

135. Other (please specify) .00 .00 .00 .01 .01 .05 

Please go back and circle the number (114-135) of the single most important activity listed 
above that you believe academics contribute to the overall good of society . 

.42 114 . ...J!L 115 .. 24 116 .. 02 117 . ...J!L 118. ~ 119 . .....QL 120 .. 00 121. 
...J!L 122 .. 00 123 .. 00 124 .. 02 125. -:..li. 126. -.m.. 127 . ...m.. 128 .. 03 129 . 
...J!L 130 . ...J!L 131. ...JHL 132 .. 00 133 .. 00 134 . ...JHL 135. 

Please go back and underline the number (114-135) of the single most important activity listed 
above that you believe industry employees contribute to the overall good of society. 

-.J!L 114. -.J!L 115 .. 02 116. ,00 117 . ...JHL 118 .. 05 119 .. 00 120 .. 00 121. 
...JHL 122 .. 00 123 . ...JHL 124. ~ 125 .. 02 126. -.J!!L 127 .. 02 128 .. 63 129 . 
...JHL 130 . ..Jjl131. .00 132 .. 06 133 .. 00 134 . ...J!L 135. 
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SECTION XIV: In this last section, we would like you to provide information that describes 
yourself, your firm, and your position in the company. This section is essential to our study, 
and we encourage you to answer all questions below. 

136. The category that best characterizes my organizational level within this firm is (please 
check one): 
--..J!L President 
-.Jl2..... Senior Vice President 
~ Vice President 
-A.L Manager/Director 
---.QL Employee not involved in research whatsoever 
--.QL Employee involved in research 
~ Other (please specify) ___________ _ 

137. The category that best characterizes the area of my position within this firm is (please 
check one): 

--:...1L Manufacturing/Operations Division 
~ ResearchlTechnology Division 
~ New Business Development 
-.Jl2..... Marketing/Sales Department 
~ Industrial Relations Department 
---.QL Legal/Contracts/Intellectual Property Department 
~ Other (please specify) 

138. The field in which I currently work is (please check one): 
~ Business Computing/Management Information Systems (MIS) 
--:...1L Chemistry 
---.QL Computer Engineering 
_ . ..oL Electrical Engineering 
--.QL Marketing 
-.JKL Music 
~ Psychology 
~ Other (please specify) __________ _ 

--------------- -------- .---.-------------. -.--



237 

139. The number of years I have worked in industry is (please specify): __ years 

NIA 0 yrs . .....Q2.. 1-10 yrs. ~ 11-20 yrs . ...A.L 21-30 yrs. -.Jl. 31-40 yrs .. 02 41-50 yrs. 

140. The number of years I have worked in academe is (please specify): __ years 

..&L 0 yrs. -:ll. 1-10 yrs . .....lL 11-20 yrs. ~ 21-30 yrs .. 00 31-40 yrs .. 00 41-50 yrs. 

141. The number of years I have worked in government is (please specify): __ years 

....1.H.. 0 yrs. ~ 1-10 yrs .. 06_ 11-20 yrs .. 03 21-30 yrs .. 00 31-40 yrs .. 00 41-50 yrs. 

142. I am currently involved in professional activities related to the following (please check 
all that apply): 
~ Solely to internal company products, processes, or services 
-1i... Consulting with a university 
~ Contractual activities with a university 
~ Collaborative research activity with a university 
--:l!L Negotiations regarding the licensing of university discoveries 
-.J.!L Economic development 
~ Industrial advisory board(s) 
--:l(L Industrial affiliates program(s) 
-1i... University-industry research center(s) 
~ Incubator(s) 
~ Industrial park(s) 
-.J!L University-based institute(s) 
~ Joint ownership of facilities with a university 
~ Personnel exchange programs between universities and industry 

143. The company's operating budget for sponsoring university R&D is (please specify 
dollar amount or indicate UNKNOWN if you do not know): $ _________ _ 

.....M.. $OK ~ $1 to $IOOK .....Q2.. $101 to $IOOOK ~ $1001 to $10,000K 

.....Q2.. $10,001 to $loo,oooK ~ over $100,000 

144. The company's operating budget for funding university consulting is (please specify 
dollar amount or indicate UNKNOWN if you do not know): $ ________ _ 

~ $OK .22 $1 to $looK .....2!L $101 to $loooK .-J.l. $1001 to $1O,OOOK 
~ $10,001 to $100,OOOK .-J.l. over $100,000 
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145. The company's operating budget for internal R&D is (please specify dollar amount or 
indicate UNKNOWN if you do not know): $. ___________ _ 

..m.. $OK .....QL $1 to $100K .06 $101 to $loo0K .....ill. $1001 to $1O,oooK 
JlL $10,001 to $100,oooK -.&l. over $100,000 

146. My age is (please specify): __ years 

..m.. 20-30 yrs. JQ.. 31-40 yrs. ~ 41-50 yrs . ...J.2.. 51-60 yrs . ......Q1. 61-70 yrs . 

...Jlll 71-80 yrs. 

147. My total annual personal income (including salary, consulting, and royalties) is (please 
check one): 

....JHL Less than 20,000 
~ 20,000 to 39,999 
~ 40,000 to 59,999 
~ 60,000 to 79,999 
--..J.L 80,000 to 99,999 
~ 100,000 to 119,999 
.-JrL 120,000 to 139,999 
_._11_ 140,000 to 159,999 
~ 160,000 to 179,999 
.....J!L 180,000 to 199,999 
~ 200,000 or more 

148. I am (please check one): 
~ Male ~ Female 

149. I am a citizen of the United States? (please check one): 
-:9:L Yes .....J!L No 

150. I am (please check one): 
~ Black (non-Hispanic)/ African American 
....JHL Latino/Chicano/Hispanic 
....JHL American Indian/Alaska Native 
.....J!L Asian/Pacific Islander 
~ White (non-Hispanic) 
~ Other (please specify) __________ _ 

- - ------_. __ ... - -- -.,-" -------------



151. My highest academic level attained is (please check only one): 
......QL. high school diploma 
......QL. at least two years of college, with no degree 
-..JKL two-year degree (e.g., Associate degree, technical degree) 
--:2L four-year degree (e.g., Bachelor of Science, Bachelor of Arts, Nursing) 
~ Masters degree 
~ J.D. degree 
-s.~ Ph.D. degree 
......QL. M.D. degree 
~ M.D., Ph.D. degrees 
......QL. Other (please specify) 

152. The school from which I obtained my highest degree is: 

(responses too diverse to report here) 

153. The major field of my highest degree is (please check one): 
~ Business Computing/Management Information Systems (MIS) 
-.&L Chemistry 
~ Computer Engineering 
-:1L Electrical Engineering 
~ Marketing 
-..JKL Music 
......QL. Psychology 
~ Other (please specify) 

Thank you for your cooperation in completing the survey! 
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Do you have any final comments about the single most important mechanism that contributes 
to the success of university-industry collaborative activity? 

(reponses too diverse to repon here) 

Please return this completed survey in the postage-paid envelope provided. 

----------- --- ----------------
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APPENDIX C 

SURVEY ADMINISTRATION MATERIALS 
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Wave One -- University Cover Letter 

January 31, 1994 

Dear Respondent: 

Enclosed please find a survey sponsored in part by the National Science Foundation (NSF) 
and being conducted by researchers at The University of Arizona's Center for the Study of 
Higher Education. The instrument asks your opinions on business-university relations. The 
survey focuses on the partnerships that have been built between businesses and universities 
during the past decade, seeking to discover mechanisms that might mitigate and resolve 
potential conflicts of interest. There is reason to believe that universities and businesses have 
evolved ways to deal with such conflicts, and we want to detail these through this survey. 
The results of this survey will be important to federal mission agencies and Congressional 
committees currently seeking ways to address questions of potential conflicts of interest that 
arise when universities and businesses engage in partnerships. 

Our survey is the first comprehensive national survey that includes responses from industry as 
well as from administrators and faculty at colleges and universities. We are requesting 
responses from select academic and industry organizations listed in Business Week's R&D 
500, Inc. Magazine's 500 Fastest Growing Companies, and the Carnegie Commission's 
classification of Research 1111, Doctorate Granting 1111, Comprehensive 1111, and Liberal Arts 
1111 institutions. Moreover, our study includes individuals from fields that are not usually 
involved in university-industry activity as well as individuals from fields that may be heavily 
involved in collaborative activities. You, and members of your organization, were chosen to 
represent your particular field and responsibilities within the organization. 

You are an important part of this national population and your cooperation in completing this 
survey will be sincerely appreciated. Answers to the survey questions will be treated in such 
a manner as to ensure complete confidentiality. Each survey instrument is numbered so that 
the researchers can follow up on unclear or incomplete questionnaires; however, all analyses 
and results will be reported in aggregate form so that it will not be possible to identify an 
individual or organization. We hope you will make your voice heard in the policy process by 
taking approximately 25 minutes to complete the enclosed survey. In order to meet our NSF 
schedule, it is important that you return the survey by February 18, 1994. For your 
convenience, we have enclosed a postage paid return envelope. 

Thank you in advance for your time and your input! 

Sincerely, 

Sheila Slaughter, Professor, and Teresa Isabelle Daza Campbell, M.S. 

-- ----------------
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Wave One -- Industry Cover Letter 

January 31, 1994 

Dear [Industry] Respondent 

I am in the final stages of my doctoral dissertation, and I very much need your help in 
completing the enclosed survey. My research is sponsored in part by the National Science 
Foundation (NSF), and it focuses on the partnerships that have been built between businesses 
and universities during the past decade, with special attention paid to the mechanisms that 
might mitigate and resolve potential conflicts of interest. 

This is the first comprehensive national survey that includes responses from industry as well 
as from colleges and universities. You are part of a carefully selected sample, and your 
response is critical to the success of this project. When completed, the results of this study 
will be important to federal mission agencies and Congressional committees currently seeking 
ways to address questions of potential conflicts of interest that arise when universities and 
businesses engage in partnerships. 

All answers to the survey questions will be treated in such a manner as to ensure complete 
confidentiality. Each survey instrument has been numbered so that I can follow up on unclear 
or incomplete questionnaires; however, all analyses and results will be reported in aggregate 
form so that it will not be possible to identify an individual or organization. 

I hope you will make your voice heard in the policy process (and help me with my Ph.D. 
dissertation) by taking approximately 25 minutes to complete the enclosed survey. In order to 
meet the NSF completion deadline, it is important that you return the survey by February 
18, 1994. 
For your convenience, I have enclosed a postage paid return envelope. 

Thank you in advance for your time and your input! 

Sincerely, 

Teresa Isabelle Daza Campbell, M.S., Ph.D. Candidate 

.-------------- - .. ---------------------.- ---



Wave One •• Sample Distribution Instructions 

We are asking for your help in reaching academics within your 
department. 
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We are requesting that you distribute the additional survey instruments 
to TWO individuals within your department. If possible, we would 
like you to select one person who is involved in university-industry 
collaborative activity* and one person who is not involved in university
industry collaborative activity*. 

It is important that faculty voices be heard! With your cooperation, 
we can ensure that the perspective of academicians in SCIENCE will 
be included in the sample. 

Thank you in advance for your assistance. 

• University-industry collaborative activity refers to any type of interaction between 
universities and companies (Le., research, consulting, training). 

-- ---- ------
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Wave Two -- University and Industry Cover Letter 

March 4, 1994 

Dear Respondent: 

Last month, you received a letter requesting your participation in a survey sponsored 
in part by the National Science Foundation (NSF). As of February 18, 1994, we 
have not yet heard from you; this is to urge you to complete the enclosed survey 
instrument and return it to us by March 25, 1994. 

As we mentioned previously, you were selected to represent your organization, your 
position, and your specialty. It is our belief that any policy makers should consider 
input from representatives of companies and firms that are involved in university
industry collaborative activity as well as those who are not. Therefore, even if you 
and/or your organization is not involved in university-industry partnerships, it is 
important for you to respond as a concerned taxpayer. Moreover, perspectives from 
both small and large universities and firms are important. We are depending on 
individuals such as you to participate in this significant study of the benefits and 
conflicts in university-industry relationships. 

The enclosed survey instrument is comprehensive, yet it only takes between 20-30 
minutes to complete. Again, we would like to assure you that individual responses 
will be held confidential. The surveys are numbered only to follow up on unclear or 
incomplete responses; all reports and analysis will reflect aggregate data. As a 
respondent, you will be able to compare your individual responses to those of the 
sample group. 

We entreat you to share your perspective on this important issue. Policy makers are 
already taking steps that will impact you and your organization. With your 
assistance, we can provide valuable input into the decision making process. 

Sincerely, 

Professor Sheila Slaughter and Teresa Isabelle Daza Campbell, M.S. 

--------.---- -- --- -- _.- --.- --------------- --. 



Wave Two -- Alert Notice 

LOR IMMEDIATE RELEASE 

UA Investigators Assess Educators' and Industrialists' Attitudes 
Toward Cooperative Relationships 
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The Center for the Study of Higher Education at The University of Arizona, 
with partial support from the National Science Foundation, is surveying business 
and university officials to determine their successes and difficulties when engaged 
in collaborative activity. 

Professor Sheila Slaughter and Teresa Isabelle Daza Campbell are using the 
NSF grant to study how companies and universities deal with potential conflicts of 
interest in an effort to increase the benefits from such joint ventures. 

According to the UA researchers, this is one of the first comprehensive 
national surveys to poll business officials and academicians who are not involved in 
collaborative relationships as well as those who are actively involved. 

The respondents were chosen from among institutions and businesses listed 
in Business Week's "R&D Scoreboard," Inc. Magazine's "500 Fastest Growing 
Companies," and from eight categories listed in the Carnegie Foundation's 
classification of colleges and universities. The researchers have carefully selected 
the individuals based on their organization, position, and responsibilities. Findings 
are expected in early 1995. 

At a time when universities and businesses are attempting to maximize their 
efforts by sharing resources, the results will help government, business, and 
university officials determine how to better handle potential conflicts of interest. 
The respondents' opinions are expected to provide important insight so that 
decision makers may better understand how to jointly address the benefits and 
difficulties encountered in collaborative relationships. 

Questions: For more information please contact Professor Sheila Slaughter 
or Teresa Isabelle Daza Campbell, M.S., at UA's Center for the Study of Higher 
Education, (602) 621-7951, (602) 621-1875 (fax), or 
IN% "CAMPBEL T@CCIT.ARIZONA.EDU". 

ATTENTION: The Wall Street Journal, U.S.A. Today, Newsweek, Business Week, 
Industry Week, Inc .. Magazine, Science Magazine, Nature Magazine, and The 
Chronicle of Higher Education 

-------- -.. _ .•. -
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Telephone Follow-up Guidelines 

"Hello. This is _______ . May I speak to Dr. ___________ 7" 

"Hi! This is ________ from the University of Arizona in Tucson. In early 

March, we sent a survey packet to Dr.lMr.lMs. ________ . I am calling because 

our study is gaining greater attention nationwide and we shall continue accepting the surveys 

until the middle of June--rather than the end of March as stated on the cover letter. Dr.lMr. 

_____ 's input particularly important because s/ile is a < Science/Social 

Science/Business/Engineering/Music> department chair. National policy decisions are being 

made that are likely to affect < Name of University's> current research funding and 

activities. Our study provides input into these potentially sweeping decisions. Do you think 

s/he might be willing to participate or to designate a representative on her/his behalf?" 

NOTES: 

Their input is needed even if they are !!Q1 involved in university-industry partnerships! 
We would be happy to send another copy of the survey to them! 

IF THEY DECLINE: 
Wait for response. If they decline to participate, jot down the reason. If it sounds like it is 
the person's policy to never respond to surveys or if the person no longer holds that position-
write NO OPPORTUNITY to respond to the survey. Whenever possible, get the name of the 
person currently holding the position. If they don't want to participate, subtly and nicely 
asked them to please participate. If they still say no, respond with "thank you for letting me 
know" and write NO RESPONSE next to their name. 

IF THEY AGREE: 
If they agree to participate, thank them very much! 
If they agree to leave a message, emphasize the importance of that person's input. 

Make a note of whether you left a message or not and always write the date you called. 



May 17, 1994 

Name, Position 
Organization 
Address 
City, State ZIP 

Telephone Follow-up -- Cover Letter 

Dear Dr.lMr.lMs. _________ _ 
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The first week in March, you received a survey packet from The University of 
Arizona. Our study is gaining greater attention nationwide and The National Science 
Foundation has asked us to continue accepting the surveys until the middle of May, 
rather than the end of March as stated on the cover letter we sent you previously. 

Your input is particularly important to us because we would like to include the views 
of individuals from [Organi~tion], whether you are involved in collaborative 
relationships with industry or not. The future availability of research dollars is at 
stake. Decision makers will use the results of studies such as ours to allocate the 
ever-decreasing amount of federal research funds. Your perspective regarding 
potential decision priorities is needed. 

I am hoping you might be willing to participate or to designate a representative on 
your behalf. I realize the survey instrument is lengthy, but partially completed 
surveys are also helpful to us if you can complete the demographics section in the 
back. As we mentioned in our previous letter, individual responses will be held 
confidential. The surveys are numbered only to follow up on unclear or incomplete 
responses; all reports and analysis will reflect aggregate data. 

I hope that you or your designated representative will be willing to participate in our 
study. E-mail messagescanbesentto:IN%ICAMPBELT@CCIT.ARIZONA.EDU". 

Thank you in advance for your time. 

Sincerely, 

Teresa Isabelle Daza Campbell 

.... _ .. _ .. _---
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Factor Grouping: Conflict of Internal Equity (CIE) 

CIE* 9. Academic units such as science, engineering, and medicine would not 
be able to conduct significant research without some form of industry 
sponsorship. 

CIE* 11. Company representatives involved in university-industry collaborative 
activities should be held less accountable to the profitability of the 
firm than individuals not involved. 

CIE* 12. Company departments whose employees are involved in university
industry collaborative activities should receive larger budget increases 
from the firm than departments that are not involved in university
industry activities. 

COC * 13. When selecting students to work on university-industry collaborative 
activities, academics should give primary consideration to the 
students' ability to hold the study confidential when necessary. 

CIE * 15. Other members of an academic department should absorb most of an 
industry-sponsored academic's teaching responsibilities. 

CIE * 16. Other members of an academic department should absorb most of an 
industry-sponsored academic's public service, responsibilities that are 
not related to interaction with the sponsoring firm. 

CIE* 19. Academics involved in university-industry collaborative activities 
should spend less time with students who are not involved in the 
project. 

CIE* 21. Academics should be able to reduce their course loads as a result of 
high productivity. 

COC* 29. A department does not admit a foreign student to a program because 
s/he may take sponsored research knowledge to her/his home country 
upon graduation. 

* Indicates the expected grouping of the question based on the manner in which it 
was discussed in the literature. The question number refers to the sequence in 
which the question appeared in the survey instrument . 

. -.. ----- ----------------
---- ----------_.- -- .--



COC* 1. 

COI* 2. 
COI* 3. 

COI* 4. 
COI* 5. 
COI* 6. 
COI* 7. 

CIE* 8. 

COI*27. 

COI* 32. 

COlli 33. 

COI* 41. 
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Factor Grouping: Conflict of Interest (COl) 

University-industry collaborative activity should be considered part of 
the public service aspect of academics' responsibilities. 
Industry profit from collaborative research is in the public's interest. 
University income from collaborative research is in the public's 
interest. 
Academics should hold patents. 
Universities should hold patents. 
Public institutions should D..Q1 grant exclusive licenses. 
Exclusive licenses should be viewed as promoting mutual interest for 
both universities and industry to maximize the chance of making the 
discovery available to the public. 
Academic salaries should be market driven, even if science and 
engineering professors are paid more than liberal and fine arts 
professors. 
A university invests the institution's funds to start firms organized by 
faculty or former students. 
An academic receives more than a third of the royalty from a specific 
patent while holding a position in the university. 
An academic receives more than a third of the profits from books 
s/he authored while holding a position in the university. 
A company retains partial ownership of all research it sponsors, 
including joint research with universities. 

* Indicates the expected grouping of the question based on the manner in which it 
was discussed in the literature. The question number refers to the sequence in 
which the question appeared in the survey instrument. 



COI* 28. 

COI* 31. 

COI* 34. 

COI* 36. 

COI* 37. 
COC* 38. 

COC* 39. 

COC* 40. 

COI* 43. 

COI* 44. 

COC* 45. 
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Factor Grouping: Conflict of Commitment (COC) 

A university is involved financially with more than one firm within a 
specific research area. 
An academic fails to disclose to the university a substantial interest in 
any decision, contract, sale, purchase or service related to her/his 
professional activities. 
An academic influences research results to ensure continued sales for 
a company. 
An academic uses federal money to provide equipment or partial 
funding to an industry-sponsored activity without the federal 
agency's approval. 
An academic fails to disclose patentable information to the university. 
An academic holds a management position in a company that is 
related to the academic's area of expertise in the university. 
An academic engages in outside activities that require more than the 
usual university allotment of one day per week. 
An academic prioritizes her/his obligations to a for-profit organization 
above her/his university-related activities. 
A company representative knowingly uses the company's support to 
influence an academic's performance of research. 
A company representative influences a cooperative university 
researcher to give primary attention to the industry-sponsored 
research and to reduce teaching and other university obligations. 
A company representative prioritizes her/his obligations to a university 
above her/his company-related activities. 

* Indicates the expected grouping of the question based on the manner in which it 
was discussed in the literature. The question number refers to the sequence in 
which the question appeared in the survey instrument. 

----.----- ---- ----------------
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Pattern Matrix: University 

The following table presents the pattern matrix of the factor analysis conducted on 
university responses. The oblimin rotation converged in 15 iterations and used 
Kaiser normalization. The question number refers to the question as numbered on 
the survey (see Appendix C). 

Pattern FACTOR 1 FACTOR 2 FACTOR 3 
Matrix (COl) (CDC) (CIE) 

01 .507 -.083 .150 

02 .652 .006 .044 

03 .702 -.098 .012 

04 .316 .143 .053 

05 .554 -.207 -.005 

06 .511 -.063 -.199 

07 .498 -.029 -.016 

OB .548 -.001 .157 

09 .234 -.112 .273 

011 -.158 -.044 .290 

012 -.021 -.024 .395 

Q13 -.015 .086 .437 

015 .133 .143 .659 

016 .134 .129 .646 

017 .560 -.044 .273 

01B .483 -.023 .372 

019 .102 .209 .557 

020 .355 .019 .325 

021 .264 .031 .413 

027 .389 .146 -.035 

02B .327 .128 -.232 



Pattern FACTOR 1 FACTOR 2 FACTOR 3 
Matrix (COl) (CDC) 

029 .022 .076 

030 -.019 .257 

031 -.102 .403 

032 .447 .309 

033 .337 .276 

034 -.075 .321 

036 .016 .450 

037 -.037 .518 

038 .257 .435 

039 .042 .624 

040 -.119 .651 

041 .317 .281 

042 .111 .507 

043 .095 .539 

044 .094 .620 

045 -.171 .444 

Note: Question numbers refer to the corresponding 
questions provided in Appendices A and B. 

(CIE) . 
. 385 

.104 

.069 

-.336 

-.294 

.182 

-.088 

-.272 

-.183 

.005 

.099 

.041 

.052 

.014 

.121 

.024 

The following table presents the eigenvalues associated with the above factor 
analysis of university responses. 

FACTOR UNIVERSITY 
EIGENVALUE 

1 5.096 

2 2.967 

3 2.478 

-----------. --.--
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Pattern Matrix: Industry 

The following table presents the pattern matrix of the factor analysis conducted on 
industry responses. The oblimin rotation converged in 13 iterations and used Kaiser 
normalization. The question number refers to the question as numbered on the 
survey (see Appendix C). 

Pattern FACTOR 1 FACTOR 2 FACTOR 3 
Matrix (CIE) (COl) (COC) 

Q1 .077 .368 -.171 

Q2 -.116 .440 -.020 

Q3 .068 .461 -.025 

Q4 .147 .393 .070 

Q5 -.057 .537 -.115 

Q6 -.125 .506 .066 

Q7 .038 .516 -.116 

Q8 .086 .232 -.041 

Q9 .292 .037 -.083 

Q11 .439 -.320 .032 

Q12 .580 -.228 .023 

Q13 .424 -.126 .006 

Q15 .768 -.061 -.013 

Q16 .711 -.094 -.049 

Q17 .430 .281 -.015 

Q18 .560 .183 .099 

Q19 .543 .198 .011 

Q20 .693 .138 .050 

Q21 .642 .140 .002 

Q27 .040 .354 .283 

Q28 .004 .072 .301 

------- ----- -------------- --- ----



Pattern FACTOR 1 FACTOR 2 FACTOR 3 
Matrix (CIE) (COl) (CDC) 

029 .161 .088 -.036 

030 .367 -.094 .082 

031 .059 -.247 .496 

032 -.077 .501 .351 

033 -.056 .443 .308 

034 .217 -.026 .297 

036 -.081 -.110 .409 

037 -.257 -.208 .657 

038 -.008 .173 .580 

039 .016 .074 .653 

Q40 .112 -.065 .633 

041 -.032 .491 .091 

042 .046 .412 .124 

043 .048 .278 .415 

044 .258 .213 .471 

045 -.031 .010 .271 

Note: Question numbers refer to the corresponding 
questions provided in Appendices A and B. 

The following table presents the eigenvalues associated with the above factor 
analysis of industry responses. 

FACTOR INDUSTRY 
EIGENVALUE 

1 4.617 

2 3.335 

3 2.490 
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Reliabilities 

The fol/owing table presents the standardized alpha calculated for each of the 
above groups of questions. The reliabilities range from a standardized alpha of .64 
to .75. 

University Industry 

COl .7532 .6796 

COC .7025 .6918 

CIE .6403 .6988 

~ . ---.---~---
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Onaway ANOVAs 

The following tables present the analysis of variance (using Scheffel for the conflict 
of interest (COl), conflict of commitment (CDC) and conflict over internal equity 
(CIE) summary scales based on involvement in university-industry relationships. 

Oneway ANOVAs: Conflict of interest (COl) 

Source D.F. Sum of Mean F Ratio F prob. 
Squares Squares 

Between 3 36.146 12.049 26.483 .000 
Groups 

Within 595 271.161 .456 
Groups 

Total 598 307.308 

* denotes Mean Ind. Univ. Ind. Univ. 
groups COl not not Inv. Inv. 

statistically Response Inv. Inv. 
significant at the 

0.05 level 

Ind. not Involved 3.806 

Univ. not Involved 4.008 

Ind. Involved 4.277 * * 

Univ. Involved 4.495 * * * 

Where D.F. = degrees of freedom; Ind. = Industry; Univ. = University,' 
and Inv. = Involved. 

-_. --- ------------------_.. - .. -



Oneway ANOVAs: Conflict of commitment (CO C) 

Source D.F. Sum of Mean F Ratio F prob. 
Squares Squares 

Between 3 5.457 1.819 4.358 .005 
Groups 

Within 612 255.428 .417 
Groups 

Total 615 260.885 

* denotes Mean Ind. Univ. Ind. Univ. 
groups coe not not Inv. Inv. 

statistically Response Inv. Inv. 
significant at the 

0.05 level 

Ind. not Involved 2.284 

Univ. not Involved 2.156 

Ind. Involved 2.444 * 
Univ. Involved 2.296 

Where D.F. = degrees of freedom; Ind. = Industry; Univ. = University; 
and Inv. = Involved. 
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Oneway ANOVAs: Conflict over internal equity (CIE) 

Source D.F. Sum of Mean F Ratio F prob. 
Squares Squares 

Between 3 6.009 2.003 4.325 .005 
Groups 

Within 594 275.101 .463 
Groups 

Total 597 281.109 

* denotes Mean Ind. Univ. Ind. Univ. 
groups elE not not Inv. Inv. 

statistically Response Inv. Inv. 
significant at the 

O.OSlevel 

Ind. not Involved 3.019 

Univ. not Involved 2.950 

Ind. Involved 2.875 

Univ. Involved 3.117 * 

Where D.F. = degrees of freedom,' Ind. = Industry; Univ. = University; 
and Inv. = Involved. 
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Crosstabs 

The following tables present the analysis of the conflict of interest (COl), conflict of 
commitment (COC) and conflict over internal equity (CIE) summary scales, grouped 
into scores of negative, middle ground, and positive, crosstablulated with academic 
or industrial discipline. 

Crosstabs: Conflict of Interest (COl) 

Discipline Negative Middle Positive ROW 
ground TOTAL 

(I = Industry) COl score COl score COl score Count 
(U = University) Row % 

U Administration 
Count 10 39 28 77 
Row % 13.0 50.6 36.4 20.4 
Column % 13.0 19.8 27.2 

U Social Science 
or Arts 

Count 29 36 6 71 
Row % 40.8 50.7 8.5 18.8 
Column % 37.7 18.3 5.8 

U Business 
Count 9 43 24 76 
Row % 11.8 56.6 31.6 20.2 
Column % 11.7 21.8 23.3 

U Science 
or Engineering 

Count 18 64 39 121 
Row % 14.9 52.9 32.2 32.1 
Column % 23.4 32.5 37.9 

I Research 
Count 24 42 34 100 
Row % 24.0 42.0 34.0 50.8 
Column % 49.0 46.2 59.6 

I Non-research 
Count 25 49 23 97 
Row % 25.8 50.5 23.7 49.2 
Column % 51.0 53.8 40.4 

._-------_.-_. -.--
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Crosstabs: Conflict of Commitment (CDC) 

Discipline Negative Middle Positive ROW 
ground TOTAL 

(I = Industry) COC COC COC Count 
(U = University) score score score Row % 

U Administration 
Count 
Row % 32 36 10 78 
Column % 41.0 46.2 12.8 20.3 

34.4 18.8 9.9 

U Social Science 
or Arts 

Count 17 33 27 77 
Row % 22.1 42.9 35.1 20.0 
Column % 18.3 17.3 26.7 

U Business 
Count 13 36 28 77 
Row % 16.9 46.8 36.4 20.0 
Column % 14.0 18.8 27.7 

U Science 
or Engineering 

Count 25 64 31 120 
Row % 20.8 53.3 25.8 31.2 
Column % 26.9 33.5 30.7 

I Research 
Count 22 49 34 105 
Row % 21.0 46.7 32.4 51.5 
Column % 45.8 49.5 59.6 

I Non-research 
Count 26 50 23 99 
Row % 26.3 50.5 23.2 48.5 
Column % 54.2 50.5 40.4 

----..... -- ... - ._- ---"--
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Crosstabs: Conflict over Internal Equity (CIE) 

Discipline Negative Middle Positive ROW 
ground TOTAL 

(I = Industry) CIE score CIE score CIE score 
(U = University) Count 

Row % 

U Administration 
Count 
Row % 10 38 26 74 
Column % 13.5 51.4 35.1 20.1 

17.5 19.7 21.8 

U Social Science 
or Arts 

Count 11 44 16 71 
Row % 15.5 62.0 22.5 19.2 
Column % 19.3 22.8 13.4 

U Business 
Count 7 33 35 75 
Row % 9.3 44.0 46.7 20.3 
Column % 12.3 17.1 29.4 

U Science 
or Engineering 

Count 22 62 32 116 
Row % 19.0 53.4 27.6 31.4 
Column % 38.6 32.1 26.9 

I Research 
Count 24 49 30 103 
Row % 23.3 47.6 29.1 50.5 
Column % 64.9 51.0 42.3 

I Non-research 
Count 13 47 41 101 
Row % 12.9 46.5 40.6 49.5 
Column % 35.1 49.0 57.7 



Means by Discipline 

The following tables present the analysis of the means of the conflict of interest 
(COl), conflict of commitment (COC) and conflict over internal equity (CIE) 
summary scales, grouped by involvement in collaborative activity and 
academic/industrial discipline. 

Means by Discipline: Conflict of Interest (COl) 

Discipline Mean Standard Number 
COl score Deviation of 

(I = Industry) Cases 
(U = University) 

U Administration 4.537 .629 76 
Involved 4.621 .554 58 
Not Involved 4.269 .785 18 

U Social Science 
or Arts 3.892 .751 70 

Involved 4.184 .594 29 
Not Involved 3.685 .788 41 

U Business 4.473 .698 75 
Involved 4.566 .642 58 
Not Involved 4.157 .804 17 

U Science 
or Engineering 4.450 .684 121 

Involved 4.534 .697 88 
Not Involved 4.227 .602 33 

I Research 4.216 .708 100 
Involved 4.321 .681 78 
Not Involved 3.845 .693 22 

I Non-research 4.022 .641 96 
Involved 4.217 .579 56 
Not Involved 3.748 .629 40 

-.. --- ----.-- ._------------ ---. -.-.-
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Means by Discipline: Conflict of Commitment (CDC) 

Discipline Mean Standard Number 
cac Deviation of 

(I = Industry) score Cases 
(U = University) 

U Administration 2.019 .542 77 
Involved 2.012 .553 59 
Not Involved 2.040 .521 18 

U Social Science 
or Arts 2.340 .704 76 

Involved 2.522 .775 32 
Not Involved 2.207 .624 44 

U Business 2.418 .724 76 
Involved 2.502 .742 60 
Not Involved 2.102 .566 16 

U Science 
or Engineering 2.260 .626 120 

Involved 2.298 .665 86 
Not Involved 2.160 .510 34 

I Research 2.442 .664 105 
Involved 2.476 .668 80 
Not Involved 2.335 .652 25 

I Non-research 2.358 .628 98 
Involved 2.397 .630 54 
Not Involved 2.206 .624 44 

--------.~ .. ~-.- "-_. 
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Means by Discipline: Conflict over Internal Equity (CIE) 

Discipline Mean Standard Number 
CIE score Deviation of 

(I = Industry) Cases 
(U = University) 

U Administration 3.111 .675 73 
Involved 3.117 .662 57 
Not Involved 3.090 .741 16 

U Social Science 
or Arts 2.929 .583 70 

Involved 3.046 .562 29 
Not Involved 2.846 .591 4'1 

U Business 3.282 .699 74 
Involved 3.357 .663 57 
Not Involved 3.033 .781 17 

II Science 
or Engineering 3.012 .733 115 

Involved 3.050 .697 83 
Not Involved 2.913 .822 32 

I Research 2.815 .705 103 
Involved 2.790 .680 79 
Not Involved 2.894 .790 24 

I Non-research 3.034 .640 100 
Involved 2.994 .626 56 
Not Involved 3.086 .661 44 
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Means by State Encouragement 

The following tables present the analysis of the means of the conflict of interest 
(CO!), conflict of commitment (CDC) and conflict over internal equity (CIE) 
summary scales, grouped by involvement in collaborative activity and responses to 
the statement "state policy encourages university-industry relationships". It should 
be noted that responses to the statement "state policy encourages university
industry relationships" were grouped into "does not agree" if the respondent circled 
a 1 or 2, "medium agreement" if the respondent circled a 3 or 4, and "strong 
agreement" if the respondent circled a 5 or 6. 

Means by State Encouragement: Conflict of Interest (COl) 

(I = Industry) Mean Standard Number 
(U = University) COl score Deviation of 

Cases 

Does not agree that 
state policy 
encourages U-I 4.507 .745 72 
relationships 

I Involved 4.720 .633 11 
I Not Involved 3.694 .679 3 
U Involved 4.671 .641 44 
U Not Involved 4.000 .860 14 

Medium agreement 
that state policy 
encourages U-I 4.239 .647 182 
relationships 

I Involved 4.225 .573 43 
I Not Involved 3.633 .691 15 
U Involved 4.397 .653 91 
U Not Involved 4.096 .517 33 

Strongly agrees that 
state policy 
encourages U-I 4.368 .704 233 
relationships 

I Involved 4.305 .624 56 
I Not Involved 3.828 .758 16 
U Involved 4.574 .633 112 
U Not Involved 4.145 .768 49 
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Means by State Encouragement: Conflict of Commitment (COC) 

(I = Industry) Mean Standard Number 
(U = University) COC Deviation of 

score Cases 

Does not agree that 
state policy 
encourages U-I 2.429 .747 70 
relationships 

I Involved 2.661 1.093 11 
I Not Involved 2.091 .396 3 
U Involved 2.455 .650 44 
U Not Involved 2.205 .766 12 

Medium agreement 
that state policy 
encourages U-I 2.327 .579 182 
relationships 

I Involved 2.434 .482 40 
I Not Involved 2.337 .565 17 
U Involved 2.351 .649 90 
U Not Involved 2.140 .464 35 

Strongly agrees that 
state policy 
encourages U-I 2.277 .649 241 
relationships 

I Involved 2.495 .598 56 
I Not Involved 2.293 .710 18 
U Involved 2.192 .686 117 
U Not Involved 2.227 .550 50 

----------.-_ .. ---
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Means by State Encouragement: Conflict over Internal Equity (CIE) 

(I = Industry) Mean Standard Number 
(U = University) CIE score Deviation of 

Cases 

Does not agree that 
state policy 
encourages U-I 3.056 .797 70 
relationships 

I Involved 2.687 .598 11 
I Not Involved 3.444 1.725 3 
U Involved 3.103 .742 43 
U Not Involved 3.120 .870 13 

Medium agreement 
that state policy 
encourages U-I 2.999 .682 177 
relationships 

I Involved 2.818 .653 41 
I Not Involved 2.739 .766 17 
U Involved 3.144 .661 88 
U Not Involved 2.971 .656 31 

Strongly agrees that 
state policy 
encourages U-I 3.024 .693 229 
relationships 

I Involved 2.905 .684 56 
I Not Involved 2.922 .762 17 
U Involved 3.114 .688 110 
U Not Involved 2.990 .680 46 

--_._--.-_ .. --
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Means by Academic Meetings 

The following tables present the analysis of the means of the conflict of interest 
(COl), conflict of commitment (CDC) and conflict over internal equity (CIE) 
summary scales, grouped by involvement in collaborative activity and responses to 
the statement "the most important meeting to my profession are those attended by 
individuals in academe". It should be noted that responses to this statement were 
grouped into "does not agree" if the respondent circled a 1 or 2, "medium 
agreement" if the respondent circled a 3 or 4, and "strong agreement" if the 
respondent circled a 5 or 6. 

Means by Academic Meetings: Conflict of Interest (COl) 

(I = Industry) Mean Standard Number 
(U = University) COl score Deviation of 

Cases 

Does not agree that 
most important 
meetings are attended 4.007 .797 84 
by those in academe 

I Involved 4.304 .753 37 
I Not Involved 3.617 .655 26 
U Involved 4.015 .900 17 
U Not Involved 3.750 .616 4 

Medium agreement 
that most important 
meetings are attended 4.233 .659 117 
by those in academe 

I Involved 4.206 .633 36 
I Not Involved 3.799 .656 22 
U Involved 4.441 .629 49 
U Not Involved 4.267 .476 10 

Strongly agrees that 
most important 
meetings are attended 4.331 .715 362 
by those in academe 

I Involved 4.310 .599 54 
I Not Involved 4.188 .602 8 
U Involved 4.531 .628 193 
U Not Involved 3.991 .795 107 
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Means by Academic Meetings: Conflict of Commitment (CDC) 

(I = Industry) Mean Standard Number 
(U = University) cac Deviation of 

score Cases 

Does not agree that 
most important 
meetings are attended 2.218 .648 83 
by those in academe 

I Involved 2.204 .622 37 
I Not Involved 2.290 .684 26 
U Involved 2.261 .677 16 
U Not Involved 1.705 .489 4 

Medium agreement 
that most important 
meetings are attended 2.368 .661 122 
by those in academe 

I Involved 2.452 .617 36 
I Not Involved 2.290 .658 27 
U Involved 2.353 .720 49 
U Not Involved 2.355 .579 10 

Strongly agrees that 
most important 
meetings are attended 2.307 .647 371 
by those in academe 

I Involved 2.606 .686 54 
I Not Involved 2.333 .575 9 
U Involved 2.300 .670 199 
U Not Involved 2.169 .542 109 

-------- ---- ------------------
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Means by Academic Meetings: Conflict over Internal Equity (CIE) 

(I = Industry) Mean Standard Number 
(U = University) CIE score Deviation of 

Cases 

Does not agree that 
most important 
meetings are attended 2.968 .664 81 
by those in academe 

I involved 2.975 .690 36 
I Not Involved 3.043 .633 26 
U Involved 2.763 .619 15 
U Not Involved 3.194 .867 4 

Medium agreement 
that most important 
meetings are attended 3.091 .694 124 
by those in academe 

I Involved 2.932 .603 39 
I Not Involved 2.876 .664 26 
U Involved 3.279 .716 49 
U Not Involved 3.344 .767 10 

Strongly agrees that 
most important 
meetings are attended 2.996 .701 358 
by those in academe 

I Involved 2.696 .669 53 
I Not Involved 3.309 1.070 9 
U Involved 3.113 .665 192 
U Not Involved 2.906 .692 104 

--- ---- ----------------------- ------- ---- ---- - - ------ --------- -
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Means by Industry Moetings 

The following tables present the analysis of the means of the conflict of interest 
(COl), conflict of commitment (CDC) and conflict over internal equity (CIE) 
summary scales, grouped by involvement in collaborative activity and responses to 
the statement "the most important meeting to my profession are those attended by 
individuals in industry". It should be noted that responses to this statement were 
grouped into "does not agree" if the respondent circled a 1 or 2, "medium 
agreement" if the respondent circled a 3 or 4, and "strong agreement" if the 
respondent circled a 5 or 6. 

Means by Industry Meetings: Conflict of Interest (COl) 

(I = Industry) Mean Standard Number 
(U = University) COl score Deviation of 

Cases 

Does not agree that 
most important 
meetings are attended 4.129 .752 157 
by those in industr..Y. 

I Involved 4.717 .660 5 
I Not Involved 3.583 .118 2 
U Involved 4.376 .618 76 
U Not Involved 3.850 .785 74 

Medium agreement 
that most important 
meetings are attended 4.327 .630 149 
by those in industry 

I Involved 4.212 .692 22 
I Not Involved 3.712 .544 11 
U Involved 4.413 .608 91 
U Not Involved 4.387 .551 25 

Strongly agrees that 
most important 
meetings are attended 4.337 .734 249 
by those in industry 

I Involved 4.285 .635 101 
I Not Involved 3.801 .685 47 
U Involved 4.670 .685 91 
U Not Involved 4.342 .806 10 
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Means by Industry Meetings: Conflict of Commitment (CDC) 

(I = Industry) Mean Standard Number 
(U = University) COC Deviation of 

score Cases 

Does not agree that 
most important 
meetings are attended 2.244 .654 158 
by those in industry 

I Involved 2.386 .623 4 
I Not Involved 1.727 .257 2 
U Involved 2.330 .745 78 
U Not Involved 2.160 .543 74 

Medium agreement 
that most important 
meetings are attended 2.294 .629 153 
by those in industry 

I Involved 2.422 .559 22 
I Not Involved 2.397 .789 11 
U Involved 2.276 .647 94 
U Not Involved 2.206 .554 26 

Strongly agrees that 
most important 
meetings are attended 2.368 .655 258 
by those in industry 

I Involved 2.447 .689 102 
I Not Involved 2.301 .607 54 
U Involved 2.340 .645 91 
U Not Involved 2.182 .629 11 

-------- --------- --_ .. -------
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Means by Industry Meetings: Conflict over Internal Equity (CIE) 

(I = Industry) Mean Standard Number 
(U = University) CIE score Deviation of 

Cases 

Does not agree that 
most important 
meetings are attended 3.016 .698 155 
by those in industrv 

I Involved 3.056 .143 4 
I Not Involved 3.167 .236 2 
U Involved 3.106 .718 79 
U Not Involved 2.908 .693 70 

Medium agreement 
that most important 
meetings are attended 3.076 .675 152 
by those in industry 

I Involved 2.769 .643 24 
I Not Involved 2.990 .741 11 
U Involved 3.147 .660 91 
U Not Involved 3.150 .683 26 

Strongly agrees that 
most important 
meetings are attended 2.992 .692 249 
by those in industry 

I Involved 2.870 .676 101 
I Not Involved 3.042 .724 53 
U Involved 3.148 .651 85 
U Not Involved 2.633 .757 10 

- --- ---------------
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