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November 2003

On behalf of the IBM Center for The Business of Government, we are pleased to present this report,
“Managing the New Multipurpose, Multidiscipline University Research Centers: Institutional Innovation 
in the Academic Community,” by Barry Bozeman and P. Craig Boardman. 

Since the creation of the IBM Center for The Business of Government five years ago, we have been inter-
ested in the study of new ways to operate within large institutions. A recent IBM Center report by William
Snyder and Xavier de Souza Briggs, “Communities of Practice: A New Tool for Government Managers,”
examines the use of informal communities of practice as a new way to work within traditional hierarchies.
In this report, Professor Bozeman and Mr. Boardman look at the evolution of the multipurpose, multidisci-
pline university research center (MMURC) as a new, more formal approach to organizing research centers
in the academic community. 

Bozeman and Boardman contrast the new MMURCs with the traditional university research center (URC)
and academic departments, which tend to be more disciplinary and single-problem focused. In contrast, 
the new MMURCs are almost entirely problem driven and do not track closely to existing disciplines and
established scientific and technical specializations. Because of this, Bozeman and Boardman conclude that
the potential for the MMURC is great. They write, “The MMURC has the potential to harness the historical
advantages of university research and at the same time transform university research into a mechanism for
solving a broader and deeper array of scientific, technical, and social problems.”

This report is aimed at two distinct sets of audiences. One is university officials and university administrators,
including MMURC directors, who deal directly with university research centers. The second is government pro-
gram managers who are either currently managing an MMURC or considering establishing one. The report
presents reasons why MMURCs are a potentially important tool for the government to use as it seeks to 
collaborate with the academic community in addressing national problems. We trust that this report will be
helpful and useful to both audiences as they face the challenge of marshaling the nation’s research commu-
nity to address large-scale science and technology problems that require an integrated research approach. 

Paul Lawrence Tom Burlin
Partner-in-Charge Vice President and Partner-in-Charge, Federal
IBM Center for The Business of Government IBM Business Consulting Services
paul.lawrence@us.ibm.com tjburli@us.ibm.com
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While the vast majority of American universities 
are principally oriented toward undergraduate 
education, a new type of institution has emerged
among the 150 or so “research universities” that
lies outside usual academic core university depart-
ments and brings together several fields of science
and technology for research and development pur-
poses. The Multipurpose, Multidiscipline University
Research Center (MMURC), together with its partic-
ipating research universities, has become the starting
point for policy makers looking for solutions to
large-scale science and technology problems that
require an integrated research approach. Often,
MMURCs are created and called upon to play
leading roles in programs that are critical to the
national interest, which historically was the province
of the federal laboratory system. More recently,
they are playing a leading role in regional and 
state economic development.

In this study, we examine the historical forces that
propelled universities into the “national laboratory”
role. Our chief concern is not so much with the
broad social and economic implications of these
changes; rather, we are concerned with the impli-
cations for managing research and for innovation in
research institutional design. To do this, we pay
particular attention to the managerial challenges of
two key actors in MMURCs—the research center
director and the government program director—
and devote the majority of this paper to analyzing
responses to semi-structured interviews with direc-
tors of the National Science Foundation’s (NSF)
Engineering Research Centers (ERCs) and Science
and Technology Centers (STCs), as well as other

university research centers (URCs). Additional
insight is provided from the results of more than
100 interviews conducted as part of case studies
with URCs during previous studies.

The novelty and national significance of MMURCs
provide sufficient justification for studying their
management. Additionally, the evolution of
MMURCs from the 1980s to the present brings to
light unique management issues that make them
fascinating subjects of investigation and analysis.
First, MMURCs, like URCs, pose interesting man-
agement challenges because they are quite distinct
from traditional academic departments in both 
purpose and organizational design. To complicate
matters further, the relative newness of MMURCs
means there is a lack of history and precedent in
management styles and techniques. Third, many
MMURCs are actually multi-university centers with
a latticework of reporting relationships and author-
ity lines to intra-university individuals and depart-
ments, inter-university individuals and departments,
and outside (often funding) agencies. Finally, most
MMURCs have significant industrial ties, often
including an industrial advisory board or an indus-
trial affiliates program, which further complicates
their management responsibilities.

In looking at the evolution of MMURCs as institu-
tions, the NSF’s ERC and STC programs seem to
have been particularly influential. Beginning with
the ERC selection and funding process, we see that
the NSF (like other funding agencies) has certain
criteria to which the applicant must adhere not
only in form but also in substance. Requirements

MANAGING THE NEW MULTIPURPOSE, MULTIDISCIPLINE UNIVERSITY RESEARCH CENTERS

E X E C U T I V E  S U M M A R Y



5

range from formalistic procedures of submitting a
letter of intent, preliminary proposal, and then final
proposal, to a grander commitment to education
and diversity in the country. The reason this is 
significant is that the requirements of the funding
agency are strongly correlated to both the purpose
of the MMURC and its management structure and
policies.

Typically, directors of MMURCs are senior faculty
who have been active in acquiring grants and pub-
lishing research. This is not only in keeping with
the traditional route to URC management, it may
also be a requirement of the funding agency (as 
it is with the NSF’s ERCs and STCs). Additionally,
most directors are the original principal investigator
(PI) who submitted and won the grant or contract,
and this seems to provide a greater level of authority
than those who are not the original PI. Next, the
center director’s previous experience may also
determine the university’s grant of authority. Last,
there is no uniform reporting structure for the 
directors; however, our surveys indicate that this
was less problematic than we would have expected.

There is some variance in center directors’ concept
of their management duties, with some focusing
chiefly on research management and delegating
most other management tasks (at least to the extent
possible) and others having a more balanced set 
of management duties. On the other hand, there is
much more in common with respect to their formal
structures and positions, which is largely due to the
NSF structural requirements. 

Compared to the free-flowing and almost com-
pletely autonomous and decentralized research
organization style of most academic departments,
the centers are more structured in their decision
making. This is a result of the more specific man-
dates and expectations that the centers must meet
with various stakeholders. Internally, there is often
stiff competition for funds among projects, which
can certainly be a challenge for center directors.
The most difficult task, however, is managing the
individual researchers, who seek independence
and may have interests different from those of the
MMURC. Of course, this frustration is in addition
to the unique external communication obligations
that the directors face with multiple parties that
have different standards and expectations.

After analyzing the results of the study, we offer not
only conclusions but also concrete recommenda-
tions on the management of MMURCs. We do so
by offering two sets of recommendations—one for
university officials and a second for government
program managers. 

Our recommendations for center directors and 
university administrators are: 

• Fit the reporting lines to the unique history
and culture of the university. There is no 
single rule about optimal reporting lines for
MMURCs. While in theory one might assume
that a large center should not report to a single
dean or even department head but rather a
provost or vice president for research, we
learned that the success of reporting lines is
better predicted by university history, strengths
and weaknesses, and organizational culture
than by apparent managerial rationality. 

• Have center directors focus on research
administration and linkages; administrative
directors should be empowered to make 
routine internal management decisions. The
smoothest running MMURCs are those where
there is clear specialization of managerial tasks
between the center director and the adminis-
trative director, with the former addressing 
primarily issues related to research direction
and the procurement of funds and the latter
focusing on tasks that do not require scientific
knowledge and expertise, such as NSF report-
ing requirements and logistics for events like
workshops and conferences. 

• Consider hiring a research management 
generalist. Hiring a research management
expert—someone with a Master of Business
Administration or comparable degree, and 
perhaps industry research and development
management experience—can facilitate inter-
disciplinary research activity. 

• Set aside a small percentage of center funds 
as seed grant money for underdeveloped yet
promising research proposals, as a way of dif-
fusing competition over center funds. If there
is no central decision making, then it is diffi-
cult to develop a center research niche or a
strategic research portfolio. One of the ways 
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to develop a strategic approach to research but,
at the same time, mitigate conflict is to have a
set-aside for competitive award, perhaps com-
plete with peer review. 

• Nurture collaboration among center members
with regular meetings and multiple avenues of
communication. In multi-institutional collabo-
rations (an attribute of MMURCs), it is easy
enough for participating institutions to become
absorbed by local concerns, with the result that
the joint concerns of the collaboration do not
receive ample attention. It is important to pro-
vide multiple communications opportunities
among multiple communications media. 

• Cultivate industry partners interested in long-
range relations and pre-commercial science
and technology. Generally, the best industrial
partners are those who are interested in: (1)
applied science that they can take to the next
stage of development, (2) staying current with
the latest developments in the field, with or
without specific commercial objectives, and 
(3) working with the centers as potential
employees for industry—for example, students
and postdoctoral candidates. 

Our recommendations for government program
managers are: 

• Live (or die) with the university culture. The
comparative advantage of the university setting
includes: (1) the ability to do truly cutting-edge
research; (2) the availability of students and
postdoctoral researchers; and (3) a large reser-
voir of diverse scientific and technical talent.
But the university almost always carries liabili-
ties. These include: (1) it is prisoner to the aca-
demic calendar, and faculty and students must
tend to educational needs; (2) the reward sys-
tems for research are generally discipline based
and oriented to refereed publications (rather
than to a diversity of scientific and technical
outputs); (3) faculty researchers are particularly
impatient with administrative and accountabil-
ity procedures; and (4) faculty researchers have
their own research agendas and are not easily
deflected from them. Government managers
should expect to influence, at best, only incre-
mental changes in the university culture, even
in the MMURC.

• Determine whether an MMURC or a more 
traditional university research center is the
right fit. Read the label. Not all university
research centers are MMURCs. In many
instances, the government program manager
may find it useful to work with, or cultivate, a
traditional university research center. The term
MMURC encompasses “multidiscipline” and
“multi-institutional.” For some problems, a
multidisciplinary focus and the resources of
multiple institutions are exactly what are
required. But the power of the “multi’s” comes
at a considerable cost. Even when center part-
ners work well together, it is always more
costly, and generally riskier, to work with a
multi-institutional center than a single institu-
tion. Effective coordination is almost never
achieved cheaply. By the same token, bringing
together many disciplines on a scientific or
technical problem, while certainly seeming like
a good idea, is almost always more difficult
than bringing together people from a single dis-
cipline. If scientists are from a single discipline,
then they are much more likely to share work
norms and aspirations, to understand one
another, to respond to shared incentives, and 
to have a shared concept of quality. In sum,
multidiscipline and multi-institutional may be
exactly what is needed, but program managers
must be aware of the downside risk.

• Strive to minimize double duty. Affiliation with
an MMURC does not reduce the commitment
to committee meetings, it expands it; it does
not limit the time mentoring students, it increases
it; it does not simplify the research and tech-
nology portfolio, it makes it more complex.
Many of the faculty researchers we interviewed
lived two interesting lives—one as a traditional
academic, teaching and publishing in the disci-
pline’s refereed journals, and another working
on the center’s applied research and technol-
ogy problems, perhaps working with industry
groups and fitting into research teams com-
posed of persons from a variety of disciplines
and sometimes remote institutions. The chief
point is that government (and center) managers
must recognize the dual life and set expecta-
tions accordingly. Center researchers are “jug-
glers” with many balls in the air, and the price
of the current organizational design is that
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some of those balls will occasionally come
crashing down.

• Provide distinct management guidelines for
centers, identifying potential pitfalls as well 
as responsibilities. Government program man-
agers should revisit and, if necessary, update
these guidelines on a regular basis or whenever
there is an apparent impasse between the pro-
gram manager and a center. When mutually
beneficial, it is important to allow for exceptions
to these guidelines. Generally, guidelines are a
better approach than extended requirements. 

• Find the right culprit. It is often difficult for
government program managers to know where
to attack problems. Sometimes efficiency or
effectiveness barriers are at the level of the
center, sometimes the university administration,
sometimes the state government, and, all too
often, some interaction among them. These
problems are compounded when the center
includes many universities with their own dis-
tinctive management cultures. This is more a
warning than a recommendation—program
managers need to be patient in getting to the
bottom of problems. 

• Do not encourage “shell collaborators.” In the
cases we analyzed here and elsewhere, we
concluded that most collaborations are valid
and effective, but some are entirely window
dressing. Shell collaborations consume vital
resources with limited return. In most instances,
government program managers will not be able
to easily determine when collaborations will 
be viable (indeed, the center collaborative part-
ners cannot be confident that collaborations
will be effective). The key, then, is to scrupu-
lously evaluate not just the centers but also 
the quality of the collaborations. 

In light of the fact that so many of our recommen-
dations seem cautionary, it is important for us to
underscore that the MMURC is, despite the poten-
tial difficulties in management and design, one 
of the most important institutional innovations in
(at least) the past 30 years. Both the scientific and
management challenges of MMURCs are prodi-
gious. But the possibilities for accomplishment 
are stunning. 
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American universities have transformed themselves.
Not all universities—many continue with a primary,
vital mission little changed from the 1930s: under-
graduate education. But among the 150 or so
“research universities,” a new institution has emerged
that we refer to as the Multipurpose, Multidiscipline
University Research Center (MMURC). These centers
lie outside the usual academic core of university
departments, and they bring several fields of 
science and technology together, sometimes even
helping create new fields. The MMURCs often play
pivotal roles in new partnerships with industry and
government. Many of these MMURCs are distrib-
uted networks for attacking national science and
technology agendas in new ways and, in many
cases, without the trappings of traditional university
administration. Despite the fact that MMURCs tend
to be overrepresented among elite universities,
there is now a sufficient number of them as to dot
every corner of the map of the United States.

Today’s research universities and MMURCs often
play leading roles in national science and technol-
ogy programs critical to the national interest—
programs ranging from defense satellite systems
development to the National Nanotechnology
Initiative. University research centers provide lead-
ership in supercomputer development and the next
generation of the Internet, in bioengineering and
advanced medical technology, in earthquake stud-
ies, in climate change, and in environmental sus-
tainability. In sharp contrast to previous decades,
the university system is often the first place policy
makers look for solutions to large-scale science 
and technology problems requiring an integrated
research approach.  

Historically, “grand mission” science has, in the
United States, been the province of the federal labo-
ratory system, especially the Department of Energy’s
multiprogram “national laboratories.” During World
War II and the Cold War, such laboratories as Los
Alamos, Sandia, and Oak Ridge came to be synony-
mous with the development of nuclear weapons
vital to the nation’s national security. Later, many 
of these same laboratories were called upon to help
resolve the 1970s energy crisis, conducting research
on synthetic fuels and alternative energy sources. 
In the 1980s, federal laboratories were viewed as
one of the possible solutions to perceived economic
“competitiveness” problems, and programs were
developed to enhance the ability of federal labora-
tories to transfer technology to the private sector
and to partner with industry. More recently, the
national laboratories have evolved again to help
remedy environmental problems, such as global
warming and climate change, and have taken on
new responsibilities for hazardous waste cleanup
and containment, including remediation of prob-
lems they themselves have created.

Despite the long-standing reliance on federal labo-
ratories to perform interdisciplinary, problem-driven
science and technology, dissatisfaction with the fed-
eral laboratories has grown, exacerbated perhaps 
as the end of the Cold War led to the widespread
perception that the nuclear umbrella and mutually
assured mass destruction were no longer keys to
national security. When the federal laboratories 
took on such missions as technology transfer and
environmental remediation, some believed this was
more a sign of mission drift than of adaptation. A
series of blue ribbon panels deplored the labs’
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alleged sense of lost mission, deplored their decline
in science and technology capacity, and even ques-
tioned the need for their continued existence. 

In the late 1970s, at roughly the same time as the
federal laboratory system began its state of appar-
ently endless siege, a companion development was
occurring, one that was to fundamentally alter the
landscape of the U.S. national research system. 
For the first time, policy makers were beginning 
to entertain the notion that U.S universities could
serve as large-scale research “problem solvers”
capable of taking on expanded missions, perhaps
not (yet) the sort of grand-mission science associ-
ated with the national laboratory system, but cer-
tainly missions well beyond the stereotypical basic
research, “research for its own sake,” with which
universities had been most closely identified. 

Before the late 1970s, university research played a
prominent and distinctive role in the U.S. research
system, and university research was largely respon-
sible for world leadership in many scientific fields.
But the idea that the university, the very ivory tower
itself, could provide leadership in research and
technology development pertaining to the most
ambitious national policy objectives was an idea
few embraced. The idea that universities, among
the most parochial of institutions, could successfully
partner with one another, with government agencies,
and with industry to catalyze new scientific and
technical breakthroughs, and to then help develop
the technology accruing from them, was a notion
that few would have entertained. Universities were
perceived as splendid purveyors of “small science,”
leading-edge basic research performed within 
disciplinary academic departments.  

Are MMURCs the “new national laboratories”? If
the criterion is a leadership role in national science
and technology initiatives, then the answer must 
be affirmative. But universities are not yet entirely
comfortable with this relatively new role. While
some aspects of research universities are changing
at a dazzling pace, many elements of universities
are much the same as in the past. The disciplinary
orientation, educational functions, and reward sys-
tems of universities differ little today from those 
of the 1920s. The administrative structure of many
universities was developed to manage curricula,
and many research administration structures have

been added haphazardly, responsive to such jolts
as changes in intellectual property rights, federal
research accounting, and commercial enterprises 
of universities.

As we below will see, the MMURC came to 
prominence in the early 1980s, with the National
Science Foundation (NSF) leading the way, 
especially through the creation of its Engineering
Research Centers. While the NSF has continued it
leadership role with this research institution innova-
tion, many other federal agencies have since devel-
oped MMURCs and others are contemplating doing
so. Likewise, state governments have developed
MMURCs, often as a means of leading economic
development initiatives. In this study, we examine 
the historical forces that propelled universities into 
a “national laboratory” role, but our chief concern 
is not so much with the broad social and economic
implications of these changes but with implications
for managing research and for innovation in research
institutional design. We focus particularly on the
managerial challenges of two key actors in
MMURCs: (1) the research center directors, university
faculty researchers who have a managerial challenge
that is complex and in many respects unparalleled,
and (2) the government program managers who
pump very large sums of money into university 
centers and need to know not only about the impacts
with respect to research problem solving but also the
health and well-being of the research enterprise. 

Some of the questions we consider: 

• How do MMURCs differ from more traditional
academic institutions, and where does the new
research culture clash with the old one? 

MANAGING THE NEW MULTIPURPOSE, MULTIDISCIPLINE UNIVERSITY RESEARCH CENTERS
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• How is the job of the MMURC director differ-
ent from other research managers? How have
managers of MMURCs handled the complexity
and multiple roles of their centers and their
researchers? 

• How do policies of external sponsors (e.g., NSF
and state agencies) affect the management of
MMURCs? How do the policies of universities
affect the management of MMURCs?

• What steps can be taken to support and
improve the management of MMURCs? 

• What is the domain of the MMURC? They 
are not appropriate for every science and 
technology issue, as reflected by the fact that
they account for less than 10 percent of their
respective universities’ research budgets. For
government program managers and policy
makers managing a research portfolio, under
what circumstances should the MMURC be 
a part of that portfolio? 

We begin our analysis with a brief overview of 
this institutional revolution in university research
administration.

MANAGING THE NEW MULTIPURPOSE, MULTIDISCIPLINE UNIVERSITY RESEARCH CENTERS
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Twenty years ago, the focal administrative unit for
almost all U.S. university researchers was the acad-
emic department. Within the academic department,
an organization devoted chiefly to teaching and
administration of curricula, research activities 
were generally decentralized, focused on relatively
narrow disciplinary objectives and aimed at the
publication of articles in peer-reviewed scientific
journals. This was the currency by which one
gained tenure and continued a research livelihood.

To the extent research could be said to have been
“managed,” the management tasks were relatively
simple ones, typically including supervising a 
small team of graduate students or postdoctoral
researchers on tasks related directly to the produc-
tion and distribution of research. Of course, even
in the organizationally tranquil 1960s and 1970s,
universities concerned themselves with federal
accounting and budgeting and managing indirect
costs, but these were tasks handled by a small
number of university administrators, who insulated
researchers from most managerial tasks. The job of
the academic researcher was to do research and, 
if a faculty member, to teach and to attend to the
routines of faculty governance and service. Every
couple of years it was necessary for the researcher
to traverse the federal grants system in an effort to
sustain funding, but, for the most part, academic
research was a professional enterprise entailing 
little bureaucracy and minimal management.
Indeed, many chose academic careers, as opposed
to often more lucrative industrial research, because
of the greater autonomy and decentralization of
academic research. 

Today’s academic research landscape is quite dif-
ferent, and the new more centralized, multipurpose,
managerially complex research system has been in
place for more than 20 years. While small science
is still very much with us—the majority of grants
remain relatively small, principal-investigator-
initiated ones—small science now coexists with
complex university research centers (URC) that
have almost as much in common with large-scale
industry research units or national laboratories as
with traditional academic science. While the URC
has been proliferating for some time, many repre-
sent relatively modest departures from traditional
academic research organization designs. Many
URCs are independent from departments, but sim-
ply provide a separate organization for supporting
disciplinary researchers in pursuit of their traditional
research and publishing activities. But we are espe-
cially interested in a particular type of URC, one
that is multidisciplinary and multipurpose. These
MMURCs are more complex inasmuch as they are
organized around research topics rather than disci-
plines, they have strong inter-institutional ties, they
often include researchers from industry and from
more than one university, and, of special impor-
tance, the MMURCs present quite different and
particularly interesting management challenges. 

During the past 15 years, state governments have
been quite active in setting up university research
centers including many MMURCs. Many of these
have scientific prominence and scope similar to the
federal-government-financed MMURCs. For exam-
ple, in 2000, the State of California approved the
California NanoSystems Institute, a joint center of
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the University of California at Los Angeles and the
University of California at Santa Barbara, funded at
the level of $300 million. The state policy makers
who created the center—perhaps the largest nano-
science research institution in the world—hope that 
it will serve as the linchpin for a new segment of the
California economy.1 While the magnitude of the
California NanoSystems Institute is perhaps unique
among state-sponsored centers, most state govern-
ments have established university-based “centers 
of excellence” designed to promote the state’s 
economic development (see “The Georgia Center 
for Advanced Telecommunication Technology”). 

The Management Challenge at
University Research Centers
A great deal of effort has been directed to evaluat-
ing the MMURCs, not only with respect to their
scientific productivity, but also the effectiveness
with which they perform their technology transfer,
economic development, and educational roles. 
The management of MMURCs has received much
less attention, and with this study we hope to close
the gap a bit and to show that the MMURC is an
unusually fruitful target for management research.  

The study of higher educational administration,
including research administration, has a long 
history, but managing the new MMURCs differs

greatly from managing traditional academic depart-
ments and laboratories. Department chairs and deans
can look to at least 500 years of history and prece-
dent as they tend to the management of curricula and
research. In many ways, the line management tasks
for today’s university academic science line depart-
ments differ little from those of the 1970s. To be sure,
grant systems have become more complicated and
federal and state oversight more intense, but the 
academic science department is deeply anchored in
a university governance system that changes slowly.
Most of the same rules that apply to the classics
department or the anthropology department also
apply to the chemistry department. For example, the
chair of the chemistry department generally reports to
the same dean as the chair of the classics department.
Likewise, the two chairs have very similar relation-
ships to the faculty senate, the alumni association,
the registrar, and the bursar’s office. 

There is no template for managing university sci-
ence centers. In the first place, most of them are
relatively new. Center directors cannot look to
decades of history and accumulated procedure to
determine how to do their job. Second, centers are
not embedded in the university administration in
patterned and predictable ways. A department
chair or dean moving from one university to the
next would find familiar hierarchies and lateral
relations. But the MMURCs have been woven into
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The Georgia Center for Advanced Telecommunication Technology: 
A State Government MMURC

The authors of this report observe daily the operations of a state-sponsored MMURC because their offices are
located in one—the Georgia Center for Advanced Telecommunication Technology (GCATT). In 1993, the State of
Georgia created the Georgia Research Alliance, a program chiefly aimed at funding endowed chairs for university
scientists and engineers and attracting them to Georgia universities. The legislation specifically set the objective
of centers and research professors working with industry and helping spur new science-and-technology-based
businesses. While the centers are not formally tied to a single university, the three created by GCATT are, in fact,
co-located with universities and university personnel. The new GCATT building houses more than 50 Georgia
Tech faculty and student researchers, and also is home to startup businesses and visiting researchers. One floor is
occupied by members of Georgia Tech’s Advanced Technology Development Center, a technology development,
transfer, and commercialization enterprise. GCATT sponsors colloquia, speaker series, and a variety of forums
attracting industrial researchers and managers, especially employees of Georgia companies working with one or
another aspect of telecommunication and broadband technology. Most state university centers, including GCATT,
resemble in some ways the federally sponsored MMURCs, but they generally have more concentrated and near-
term economic development missions and almost always play an expansive role brokering local and regional
industrial science and technology. But the state centers of excellence have much in common with other
MMURCs and, again, very little in common with academic departments and their laboratories.
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an existing administrative tapestry, and the patterns
are not the same in each university. In one univer-
sity, an Engineering Research Center reports to the
vice provost for research; in another, to the dean 
of engineering; and in still another, to the chair of
the civil engineering department. Most important,
many MMURCs are actually multi-university cen-
ters with a latticework of reporting relationships
and authority lines. In many instances, the MMURC
director has cross-disciplinary and inter-departmental
relationships to manage at a home university in
addition to traditional hierarchical relations, but 
the director also manages inter-university relations.
This same MMURC director generally has extensive
external reporting requirements, to such diverse
sponsors as NSF and the Department of Defense
and, sometimes, to state government agencies as
well. Finally, most MMURCs have significant indus-
trial ties, often including an industrial advisory
board or an industrial affiliates program. In short,
the MMURC management task is almost always
formidable. 

The novelty and national significance of MMURCs
provide sufficient justification for studying their

management. But another feature of MMURC man-
agement makes them an especially appealing target
for one interested in research management—the
unusual means of “recruiting” center directors. In
large industrial organizations and federal govern-
ment laboratories, research managers typically
spend many years doing bench-level science, and
then begin a long management apprenticeship
working their way up to increasingly responsible
managerial positions. Likewise, traditional acade-
mic administration has a career ladder. The depart-
ment chair is the first line management job, then
associate dean or dean. The vice provost (or vice
president) for research is almost always chosen
from among those having extensive managerial
experience at the dean or department-chair level.

The most common factor determining appointment
to an MMURC director’s position is an excellent
reputation as a researcher, having served as the
principal investigator (usually the grant writer) for
the state or federal grant or cooperative agreement
that established the MMURC. Some of these indi-
viduals have served as directors of other centers or
as chairs or deans, but for many—and perhaps a
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Example of an MMURC: The Center for Ultrafast Optical Science 

While there is much diversity among MMURCs, one that is not atypical is the NSF-sponsored Center for Ultrafast
Optical Science (CUOS) at the University of Michigan (www.eecs.umich.edu/USL/). CUOS is a research facility
charged with national and international research leadership, producing lasers at the one terawatt level and laser
pulses as short as six femtoseconds (6 x 10-15s) for a variety of scientific and technological applications. The
Center owes allegiance to no single discipline and includes 26 faculty researchers from a wide variety of disci-
plines and departments, as well as more than 20 visiting researchers from industry, government, and other univer-
sities. Since the Center’s founding in 1991, CUOS researchers have published more than 400 scientific papers.
But technical application activity is no less important for CUOS than fundamental research, and the Center’s
research has led to new developments in laser-based microsurgery. Moreover, the designation as an NSF Science
and Technology Center, and the Center’s $3 million per year funding, requires not only leading-edge research but
also industrial outreach and leadership in education, including training not only of doctoral researchers, but also
of undergraduates and even high school students. The NSF Science and Technology Centers are also expected 
to provide leadership in the hiring and training of women and minority scientists. In short, like many other new
university research centers, CUOS is extremely complex and multifaceted and bears little resemblance to a tradi-
tional academic department or research laboratory. It is not much like the physics or chemistry department in
function, resources, mission, or longevity.  

The CUOS facility is only one of perhaps 2,000 university research centers (Florida and Cohen, 1999), including
several hundred that could be characterized as large-scale MMURCs, the organizational type of special interest 
in this study. The NSF-sponsored centers—including 12 currently funded Science and Technology Centers (and 19
that have “graduated,” or exceeded their funding period) and 23 currently funded Engineering Research Centers—
are perhaps the best known among the MMURCs, but they represent only a fraction of these new research
institutions.
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majority—the MMURC director’s position is their
first foray into academic administration. To put it
another way, the typical MMURC director is a very
smart person, with no formal management training
and little management experience, in command of
a very large (at least by university standards) budget,
and prisoner to the high expectations that accom-
pany such funding.

Our previous work (Rogers and Bozeman, 2001;
Bozeman et al., 1999) suggested to us that interest-
ing things happen under such circumstances
including, among other possibilities, managerial
incompetence, re-inventing the managerial wheel,
principal investigator structure run amuck, and—to
a perhaps surprising degree—brilliant and effective
managerial innovation. In this report, we explore 
in more detail what we have casually observed in
studies that had other purposes (generally the eval-
uation of research programs). Here we consider 
the morphology and organizational design of these
revolutionary science and technology institutions,
the MMURCs, and their particular management
problems, challenges, and innovations.

Perhaps most interesting to policy makers is that
researchers working in the large, interdisciplinary
centers we study are generally more productive
than those who are not part of them. While differ-
ences in publication rates are modest, researchers
working with centers do not publish more, but they
have more external contacts, more research and
technology development collaboration, and are
more active in generating patents and licenses. In
other words, their research is meeting the policy
objectives set for them more than 20 years ago.

We have less evidence about the educational
objectives of the centers, but we do have some
interesting preliminary findings. In the first place,
the researchers who have worked in industry and
who conduct research with industry are, by some
measures, better mentors for both master’s level
and undergraduate students (Bozeman and Corley,
in press). They hire more students as research assis-
tants and are more likely to collaborate with them.
While there is little difference between traditional
faculty’s and industry-oriented faculty’s work with
doctoral students, doctoral students working at cen-
ters are much more likely to take jobs in industry. 

In the organization of our analysis, we employ
multiple analytical lenses. We use a landscape
lens, surveying the MMURCs, their origins and his-
tory, and developing a working definition of and
typology for the MMURC. Then we transition to a
mid-range lens and focus on a particularly influen-
tial program for MMURCs, the NSF’s Engineering
Research Centers (ERC) Program. After focusing on
the history and role of the ERCs, we use a portrait
lens and focus on just one ERC, the Georgia Tech-
Emory University Tissue Engineering Center. After
providing this multi-level context, we have a sense
of policy and institutional history and a specific
institutional context, and the main body of the
report considers the particular managerial prob-
lems, challenges and innovations of MMURCs
based on interviews with directors of ERCs and
Science and Technology Centers. Finally, in a con-
cluding section, we consider managerial “lessons
learned” and provide some recommendations
about the design and management of MMURCs. 

MANAGING THE NEW MULTIPURPOSE, MULTIDISCIPLINE UNIVERSITY RESEARCH CENTERS
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Before examining the role of research centers and
their management, it is perhaps useful to provide a
brief background to the role of academic research
in the U.S. innovation system and the manner in
which academic research is organized. In this sec-
tion, we examine the growth of academic research
as a source of U.S. research and development (R&D),
and we contrast the traditional organization, by
academic department, with the organization of
research in university centers.

How and why did these new research institutions
emerge? There are many reasons for MMURCs,
including the increased cost of equipment-intensive
science, the importance of interdisciplinary research,
and the desire to change science and engineering
education by making it more “hands on” and,
accordingly, more involved with applied science
and technology development. But among the 
many factors contributing to the changed university
research environment, none is more important than
the effort to harness university research to commer-
cial objectives and national and regional economic
development (Geisler, 1995). 

While many government agencies have set up
MMURCs, it is nonetheless the case that the history
of MMURCs is interwoven with that of the National
Science Foundation. In 1983, in the midst of a per-
ceived U.S. “competitiveness crisis,” a National
Academy of Science panel recommended that the
NSF establish interdisciplinary centers for engineering
research. The resultant Engineering Research Centers
were not the first U.S. university research centers,
nor even the first NSF-funded university research

centers, but they served notice of a sea change 
in university research funding and institutional
designs, constituting perhaps the genesis of the
MMURC, depending upon one’s definition. Prior,
there were certainly multidisciplinary, multipurpose,
and even multi-institutional NSF centers, but none of
them approached the scope or scale of the ERCs.
Whereas the NSF had experimented with central-
ized, university-based research centers with its
Materials Science Research Centers and its Industry/
University Cooperative Research Centers, the ERCs
were different in goals, design, and, not insignifi-
cantly, the magnitude of funding. 

The goal of the ERC program was nothing less than
to revolutionize engineering research and education
by focusing more on interdisciplinary problems,
building closer ties between industrial and academic
research, and providing a different, more hands-on
education for engineering undergraduate and grad-
uate students. Engineering had been a stepchild of
the NSF for many years but was soon to have its
own directorate and already had its own NSF direc-
tor, Erich Bloch, a professional engineer who not
only had spent his career in industry but also had
never obtained a Ph.D., a first for the NSF director’s
office. And revolutionizing engineering research
and education, the ERC program has accomplished.
Not only has it influenced the way other federal
departments and agencies approach the scientific
and technical research problems that lay at the
heart of their institutional research missions, but
also the ERC program has fostered the establishment
of similar research endeavors abroad (see “The
Impact of the ERC Program” on page 16). 

MANAGING THE NEW MULTIPURPOSE, MULTIDISCIPLINE UNIVERSITY RESEARCH CENTERS

Origins of MMURCs: 
The National Science Foundation 
and “Competitiveness”
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The ERC program was, particularly at its inception,
quite controversial. NSF was the house of basic 
science. More precisely, it was the house of peer-
reviewed, investigator-initiated basic science. 
Now, in the name of competitiveness, it seemed 
to some that the hallowed mission of NSF was
being diverted. Worse, there was widespread fear
that funds for small science, investigator-initiated
projects, would be siphoned off for centralized 
centers operating not under traditional grants but
under cooperative research agreements, a recently
implemented expedient. 

Today, one does not often hear the term “competi-
tiveness” (though with a continued recession, the
catch phrase may enjoy a revival), and the ERCs,
now more than 20 years old, are no longer in the
eye of the research funding storm. Indeed, the 
centers proved sufficiently popular that other NSF
center programs have been spawned, most signifi-
cantly the broad-based Science and Technology
Centers (STC) program. Moreover, while the ERC
and STC programs were in many respects pioneer-
ing, other large research funding agencies, including
the National Institutes of Health (NIH) and Depart-
ment of Defense, have bankrolled a significant num-
ber of university-based research centers. When one
adds to the list the many state-government-sponsored
university “centers of excellence” programs and the
centers established by the universities themselves,
one finds that the university research landscape has
changed remarkably during the 20 years since the

ERCs were a gleam in Erich Bloch’s eye. There are
14 large multidisciplinary research centers, includ-
ing two Engineering Research Centers, just at our
own university. In 1983, the academic department
and its laboratories was the place where university
research was performed. Today, there are hundreds
of university research centers, and about one-third
of academic scientists and engineers are affiliated
with a multidisciplinary, and often multi-university,
research center. 

The Morphology of University
Research Centers
What is a university research center? That seems a
simple enough question, but it turns out not to be
simple at all. No less an authority than Erich Bloch,
former NSF director, presidential science advisor,
and farther of the Engineering Research Centers,
lists this “simple” question as among those most
important to our understanding of science policy
institutions:

I’m always embarrassed if someone asks
me how many centers there are. Nobody
knows. NSF supports 350 centers. But
what is a center? They’re all different, they
are funded different ways. We need a
typology of centers, a morphology.2

A definitive typology of centers is beyond the
scope of this report; morphology is possible only
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The Impact of the ERC Program

The ERC concept has been extremely influential in both the U.S. and other nations. For example, just a few 
years after the ERC implementation in the U.S., the United Kingdom implemented a program based explicitly 
on the ERC model. The Science Foundation of Ireland (SFI) not only set up its program—Centers for Science,
Engineering, and Technology—but recruited the former director of the NSF’s Science and Mathematics Division,
Dr. William Harris, to serve as the SFI director general. Many of the centers that have developed in the past two
decades in the U.S. and other countries have been modeled on the ERC program. One of many examples, a quite
recent one, of the influence of the ERC as a model is a pending proposal, outlined in an options paper prepared
by the Space Science Working Group, a group of space scientists and university government relations officers, for
“university-based research centers modeled after the National Science Foundation’s Engineering Research
Centers” (Association of American Universities and the National Association of State Universities and Land-Grant
Colleges, 2003, p. 1). This white paper on “NASA-University Workforce Development” seeks to expand NASA’s
ability to replace its rapidly retiring scientific and technical workforce with highly qualified next-generation scien-
tists and engineers by having NASA “sponsor university centers, similar in structure to the Engineering Research
Centers …” and thereby establish a “structure envisioned for NASA-supported university centers … that would give
both graduate and undergraduate students an opportunity to get hands-on experience in NASA-oriented skills.”
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after a great deal of systematic research of the 
population of research units at universities. But it 
is certainly useful for us to at least suggest some
important distinctions among university research
centers and to distinguish them from other types 
of university research institutions. We begin by 
providing a working definition of a URC as well 
as a somewhat different definition of the MMURC.
These are elementary definitions, but we use them
as a starting point.

We define a URC as a formal organizational entity
within a university that exists chiefly to serve a
research mission, is set apart from the departmen-
tal organization, and includes researchers from
more than one department (or line management
unit). Thus, almost any formal research organiza-
tion other than a department or a department-
based laboratory meets this minimal definition, but
an informal working group, even one with mem-
bers diverse in their disciplines and departmental
affiliations, does not. There is no requirement that
a URC is interdisciplinary or multidisciplinary in

its focus or that it is organized on the basis of
research topic. 

An MMURC must meet the requirements of the
URC definition and, in addition, must pursue
research on some basis other than shared discipli-
nary focus (typically by interdisciplinary research
topic area) and must have a purpose in addition to
traditional academic research (typically working
with industry, promoting equipment and research
resource sharing, or engaging in technology devel-
opment and transfer). Even if a center reports to a
single department chair through a line management
route (most do not), it can nonetheless qualify as
an MMURC. The reporting lines for the MMURCs
often are a matter of historical accident, long-
standing personal relations, or convenience. 

Starting with these simple definitions, we can
identify some of the most important variables 
distinguishing types of URCs and even types of
MMURCs. Table 1 provides a rudimentary taxon-
omy based upon these critical variables.
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Table 1: Taxonomy of University Research Centers

Research
Unit Type

Academic
Department

Simple URC

Complex
URC

MMURC

Horizontal Relations 

Minimal, except for
those pertaining to cur-
riculum administration

Simple, sometimes no
significant ones other
than to department

Simple, sometimes no
significant ones other
than to department

Varies, usually very
complex, cutting across
many units

External Relations

Simple and 
decentralized

Simple, negotiated by
researchers interacting
with networks of other
academic researchers
and government 
funding agencies

Moderate complexity,
including not only 
academic networks 
but other knowledge
user types, especially 
industry

Complex, often 
including multiple
external industry, 
government, and 
university actors

Extra-Research
Activities

Teaching, university
and professional service

Few or none

More extensive, 
including an expanded
educational role, or
industrial outreach, 
or brokering diverse
network members 

Multiple, often includ-
ing educational role,
industrial interaction,
scientific and profes-
sional brokering, 
community outreach

Research Problem
Focus

Discipline-based, 
provides consensus 
for rewards system

Based on narrow set 
of problems, usually
established by 
discipline-based 
“normal science”

Mix of problem-driven
topics and topics set 
by discipline or field
specialization demands

Almost entirely 
problem driven, not
tracking closely to dis-
ciplines and established
scientific and technical
specializations



University Research Centers and
Academic Departments
A basic distinction is between the university
research center and academic-department-based
research. Before providing concepts of various
types of centers, it is useful to begin with the ven-
erable department-based organization, a scheme
that has changed little in decades and remains
extremely important. Even today, only about one-
fifth of university science and engineering faculty
are associated with research centers.3 The vast
majority of university research faculty conduct and
administer their research as part of academic
departments or laboratories administered by the
departments. For those unfamiliar with the tradi-
tional structure of department-based research, a
brief review of this traditional mode of research
organization may be in order.

Academic departments are discipline-based units
charged with teaching, research, and service mis-
sions. Generally, the three missions are intermingled,
especially the teaching and research missions. As
noted earlier, teaching is the major mission at all
but a small minority of U.S. universities. Our focus
here, however, is on the 150 or so universities 
that provide the preponderance of research output
(articles, books, licenses, patents, and algorithms).
Among the top research universities, research 
centers are more prominent, but most research is
conducted and administered within the academic
department.

Life in the academic sciences and engineering
departments has much in common with research
universities. Individual faculty members strive to
the status of independent research entrepreneurs,
measuring the arrival to that status by their success
in attracting research grants and subsequently 
converting the resources that accompany research
grants into research output and graduate student
support and mentoring. 

In a formal sense, grants and contracts are awarded
to universities, not to individual researchers. There
are many reasons for this arrangement, including
an interest in insuring accountability, an interest in
preserving institutional funds when researchers
leave, and the need to take a broader view of uni-
versity resources (including, for example, “indirect

costs” for such expenditure items as scientific
equipment, building maintenance, computing, and
the heating and air conditioning of facilities). But
the key research figure is not an academic adminis-
trator but the principal investigator. The principal
investigator is the person who writes the proposal
for the grant or contract, manages the resources,
and is responsible for producing the goods and ser-
vices (usually scientific research papers) specified
in the grant or contract. In most universities, any
faculty member can, in theory, serve as a principal
investigator. However, junior (untenured) faculty
and postdoctoral researchers are much less likely to
have the experience and stature to serve as princi-
pal investigators. Thus, in the sciences, most junior
faculty and postdoctoral researchers begin their
careers working on the grants of others, often serving
an apprenticeship.  

In most research universities, the research role of
the academic department is precarious. On the
one hand, department chairs wish to nurture the
careers of faculty, and this is chiefly accomplished
by helping them to be productive researchers. But
the department chair also is in charge of making
sure that classes are covered by appropriate faculty
and that students, both undergraduate and gradu-
ate, are well served. The mission is complicated by
the fact that the research mission serves different
types of students in different ways. Most under-
graduates know very little about faculty research
and, despite recent efforts at change, play little or
no role in faculty research projects. When the fac-
ulty researcher receives grants and “buys out” of
classes (i.e., the grant pays the university for the
researcher’s “release time”), the chief implications
for undergraduates may be that they will never see
the faculty member in the classroom and the class
of interest either will not be available or will be
taught by a part-time instructor or a graduate 
student.

By contrast, graduate students, especially doctoral
students, not only have a role to play in faculty
research but also are often supported by it, receiv-
ing a graduate stipend and tuition waiver for their
work as research assistants. In the case of doctoral
students, work on faculty research projects is often
much more critical to their careers than their own
classwork for official credit. In science and engi-
neering, it is the doctoral research experience (and,
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increasingly, the post-doctoral research experience)
that is an apprenticeship. If faculty are not success-
ful in their acquisition of research resources and in
their research output, the doctoral students’ chances
for success are diminished. 

In sum, there are crosscutting, often conflicting
objectives in the academic department. In the
department, the researcher is tugged in several 
different directions at once, as is the department
chair. A particular advantage for the faculty mem-
ber is an extremely high degree of autonomy, 
especially in research. In a department, the faculty
member generally decides his or her research
agenda, the grants and contracts to pursue, and the
allocation of work activity. The department chair
and dean, the first-line and middle managers of
universities, likewise have broad responsibilities
and some authority, chiefly over the reward struc-
ture, pay, and evaluation, and play a shared role
(with senior faculty) in promotion and tenure. 
The department chair and dean also have some
resources to entice faculty researchers, often pro-
viding summer research money, supporting gradu-
ate student research assistants, providing research
leave, and giving travel support.

One of the major features of departmental organi-
zation is that it can lead to a balkanization of
effort. Departments compete for resources and
research collaborations, and cross-departmental or
cross-institutional activity can sometimes lead to a
decrement of department resources either through
lost research dollars or the lost time of researchers.
Since departments are almost always organized by
discipline (e.g., physics, chemistry, geology) rather
than by problems (e.g., earthquakes, semiconduc-
tor packaging, tissue engineering), they sometimes
provide, often unintentionally, disincentives for
interdisciplinary and inter-institutional work. Or, 
to put it in a different light (the perspective of a
department chair or dean), faculty entrepreneurs
who have grants and contracts that ally them with
other departments, other universities, and industry
are less likely to be available to teach the courses
for which students have paid tuition, are less likely
to have sufficient time for such organizational
maintenance activities as hiring and promotion
committees, and in general have the potential to
further tighten the tension wires among the diverse
activities that academic units string together.

While the organization structure of academic
departments varies somewhat, one can nonethe-
less isolate common features. Figure 1 (see page
20) provides a simple model for department-based
organization of academic research. There are sev-
eral key points to this organization. In the first
place, department-based research reports through
traditional academic line management channels
(i.e., department chairs and deans), and thus pro-
motes line management control of research admin-
istration (though certainly not of research itself).
Second, research is typically highly decentralized.
Principal investigators have their own small fief-
doms, sometimes organized into laboratory sys-
tems, and the principal investigators have direct
contact with research sponsors (typically federal
agencies) rather than depending upon line admin-
istrators to broker those relations. 

Figure 2 (see page 20) presents a simple model of
the organization of a research center. It is important
to note that the organizational designs of research
centers are much more diverse than those of acade-
mic departments, but the model nonetheless serves
to highlight some distinctions between centers and
departments. Perhaps the most important distinction
is that centers typically have more interaction with
actors external to the university, including industry,
a richer variety of government agencies, and other
universities. But they are also likely to have more
and more important horizontal relations within the
focal university because they draw resources on a
“research problem basis” rather than on a discipli-
nary or traditional line authority basis. Often centers’
research is more centralized, in part because of the
fact that many centers receive what are essentially
“block grants” instead of, or usually in addition to,
principal-investigator-initiated grants.

Researchers in the center report to the director, but
“report” has very different meanings in the centers
since the directors generally have little or no role 
in tenure and promotion and sometimes little role
in salary and performance deliberations. In most
cases, the center director’s role, relative to the
department chair’s role, is more limited in terms 
of internal management. “Limited” does not imply
easier. The center director seeks to bring some
order and cohesion to the center’s work activity but
has very little authority to use in negotiations with
faculty members of the center inasmuch as the fac-
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Figure 1: Model of Academic Department Organization
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Figure 2: Illustrative Science Center Organization
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ulty research likely receives pay from a different
source, tenure and promotion from a different
source, and generally has the option of unilaterally
disembarking from the center. Compared to the
department chair, the center director’s external
tasks are generally much more complex. Whereas
the department chair must juggle the interests of
faculty, staff, and students, and accommodate a
dean, the center director often must relate to multi-
ple departments, a web of university administrators,
and, often, faculty and administrators from partner
or affiliated universities, government sponsors,
industry, and various accountability overseers. 
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With the context provided in the previous sections,
we now turn to management in the MMURC
trenches to consider interview data.4 Again, our 
primary research objective is understanding the
management problems, approaches, and innova-
tions at MMURCs. 

The discussion below is organized into four parts.
Our focus in the first section is on the NSF MMURC
programs for Engineering Research Centers and
Science and Technology Centers, respectively. The
second section, a brief one, discusses the back-
grounds of the center directors, their managerial
experience, their reporting routes, and their authority.
The next section examines centers’ internal man-
agement, including budgeting, planning and 
decision making (especially with respect to
research), personnel management, and reporting
and accountability. The fourth section focuses on
external management, including relationships with
industry, the NSF, partner universities, and the 
center’s own university. We pay particular attention
to accountability issues inasmuch as the centers
experience life in a “fishbowl” because of the
amount of funding they receive and the relative
importance of the centers in their respective fields.

Program Structure of the  NSF-
Funded MMURCs
There is no agreement as to the first MMURC or
the first program for MMURCs. In part, the first
MMURC is difficult to determine because there is
no general agreement over the definition of the
MMURC. But even if we use the definition we 

provided earlier, it is still not easy to agree upon
the first MMURC. Perhaps it was the Manhattan
Project. While we associate the Manhattan Project
with Los Alamos, the project began in Manhattan
(thus the name), strongly associated with Columbia
University and later, under the leadership of Enrico
Fermi, with the University of Chicago.

An even better candidate for the first MMURC may
be the Massachusetts Institute of Technology (MIT)
Lincoln Laboratories (Lincoln Lab). Created in 1951
as an MIT federally funded research center, chiefly
with the backing of the War Department, Lincoln
Lab focused on advanced electronics in air defense
systems (see http://web.mit.edu/newsoffice/tt/2002/
may15/lincolnlab.html). It seems to have met our
MMURC definition inasmuch as it had significant
external relations, with industry and with defense
and national security agencies, and it brought a
problem-focused, multidisciplinary approach to its
initial work on air defense, including space surveil-
lance, missile defense, battlefield surveillance and
identification, and communications and air traffic
control—all supported by a strong advanced elec-
tronic technology activity.

We are less concerned, however, with identifying
the first MMURC or setting a chronology of MMURCs
than with understanding the evolution of institutions.
From this perspective, the NSF ERC and STC pro-
grams seem to us to have been particularly influen-
tial. The NSF certainly did not create the MMURCs.
Not only had the Department of Defense and the
Department of Energy created centers that could be
viewed as MMURCs, but also by the early 1980s
so had several state governments (e.g., the New
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York Centers for Advanced Technology Program
and the University of California’s Multicampus
Research Programs).

The importance of the NSF in MMURC programs is
not in originating the concept but in its ability to
influence the culture of academic research. As the
only federal agency whose mission was specifically
to support university research, the NSF has had a
unique relationship with universities and university
researchers. So not surprisingly, the NSF move to
URC support initially sent shock waves throughout
the American university system. The unique role of
NSF, and the prestige that has been associated with
their grants, has also increased the importance of
NSF-sponsored URCs, and not only at the university.
It has influenced the thinking of other government
agencies and of industry about university research
centers as well.

As mentioned above, the NSF ERC program began
in the mid-1980s, making its first awards in 1985,
establishing six centers, including the Center for
Biotechnology Process Engineering at MIT (which
thrives today, supported by grants and industry) and
the Center for Robotics Systems in Microelectronics
at the University of California at Santa Barbara
(which was closed down before its term had expired).
While the number of ERCs has expanded—there are
43 now—the basic structure of the program and its
requirements have changed little since its inception.
The most significant change in the program’s
requirements is that ERC requirements for education
have increased, including a mandated outreach to
pre-college students (at least at the “second genera-
tion” or renewed ERCs).5

The ERC selection and funding process begins with
a yearly formal solicitation. The synopsis for the
program solicitation is provided below:

The Engineering Research Centers (ERC)
Program is soliciting pre-proposals to
establish at least two new ERCs in 
FY 2003. Each new center will focus on
the definition, fundamental understanding,
development, and validation of the tech-
nologies needed to realize a well-defined
class of engineered systems with the 
potential to spawn whole new industries 
or radically transform the product lines,

processing technologies, or service delivery
methodologies of current industries. ERC
faculty, students, and industry partners
integrate discovery and learning in an
interdisciplinary environment that reflects
the complexities and realities of real-world
technology and product development. 
This environment adds an integrative
dimension that is enabled by the critical
size of ERCs. Therefore, the National
Science Foundation views ERCs as change
agents for academic engineering programs
and the engineering community at large.
ERC innovations in research and education
are expected to impact curricula at all 
levels from pre-college to lifelong learning,
to employ and reach out to a population
that reflects the diversity of the United
States, and to be disseminated to and
beyond academic and industry partners.
ERCs play critical roles in research, educa-
tion, diversity, outreach, and industrial 
collaboration. The absence of a compelling
strategy for achieving demonstrable impact
in any one of these areas is sufficient 
reason to deny funding.

Source: http://www.nsf.gov/pubs/2002/nsf0224/nsf0224.htm,
downloaded June 3, 2003

The multiple objectives of the program (and the
centers it funds) could hardly be clearer, and the
admonition that “the absence of a compelling strat-
egy for achieving demonstrable impact in any one
of these areas is sufficient reason to deny funding”
provides sufficient incentive for proposal writers to
take each criterion quite seriously.

The ERC program requires letters of intent and pre-
liminary proposals in addition to the final proposal.
The competition is limited to U.S. academic institu-
tions with undergraduate and doctoral engineering
programs, though other university programs may
join as partners. Both single- and multiple-university
proposals are accepted, but most recent winners
have been multiple-university proposals. The princi-
pal investigator (usually the putative center director)
“must be a tenure-track or tenured faculty member
in an engineering department at an eligible institu-
tion. In the case of a multi-institution ERC, the
director must be a tenure-track or tenured member
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of the faculty of the lead university. The director’s
doctoral degree must be in engineering or a field 
of science.” 

Once the final proposals are received, decisions
are reported within about six or seven months. The
NSF program manager selects reviewers for the
ERC proposals, and these reviewers include not
only researchers but also industry users. The pro-
posers may suggest possible reviewers. Appendix I
provides the formal criteria for ERC awards.

Role of the Center Director

Center Directors Must Play Multiple
Managerial Roles 
Typically, directors of MMURCs, ERCs, and STCs
are senior faculty who have been active in acquir-
ing grants and publishing research. This is not only
in keeping with the traditional route to URC man-
agement, it is an NSF requirement of both the ERC
and STC. The ERC program announcement states
that “the Center Director must be a tenure-track or
tenured faculty member in an engineering depart-
ment at an eligible institution.” The STC program
announcement has no such formal criterion for the
director, but such requirements as a statement of
current and previous research awards at least sends
the signal that only those proposals with highly
productive (in terms of research, publication, and
grants acquisition) researchers are likely to receive
awards.

While center directors share some attributes, particu-
larly a high level of research productivity and status
as a tenured faculty member, there is considerable
variance in their backgrounds. Some have experi-
ence in industry, others do not; some have previous
experience administering centers, others do not;
some have experience as academic line administra-
tors, others do not.

Most of the current directors served as the principal
investigator for the original grant. The principal
investigator, or PI, for a grant, contract, or coopera-
tive agreement is the person responsible for perfor-
mance of the research and other work stipulated
under the agreement. Centers are set up with co-
operative agreements, a special type of grant, one
with broader authority.6 The few directors who do

not serve as the initial PI generally seem to have
somewhat less authority and a more constrained 
set of duties. One director reports, “I put the center
together.” For this director, there is no stipulated
term limit, only a long-range plan that the associate
director will ultimately become director. Another
director says, “This ERC was my baby.” Again, there
is no formal plan for executive succession, though
there is a “disaster clause, in case I get run over by
a truck.” Contrast these seemingly stable and pow-
erful directors’ positions with another who was not
the PI for the grant:

I’ve been the director since the summer 
of 2001—so less than two years. I became
director when the founding director left.
The founding director was [a dean]. 
I joined the center during its second
year.… [The director’s position] is for a
fixed term set by the vice provost. It can
vary, but it is typically three to five years.
There’s typically a formal review.… In my
case the circumstances are a little different. 
This is because the center has a grant that
lasts five years and we have applied for 
a continuation grant for five more years.
We agreed that my term would not go on
after the first five years of the initial grant.

This same director also indicated that his position 
is half-time and that none of the staff reports directly
to him but rather through two associate directors. 
In short, the power of this director was more cir-
cumscribed than any other we interviewed (either
for this study or in earlier ones), but it is difficult 
to know whether these limitations are due to local 
circumstance, individual preference, or the fact that
the director was not the initial PI for the grant. 

The center director’s previous experience may also
determine the university’s grant of authority. For
example, the previous administrative experience 
of the more constrained director discussed above
was director of graduate studies for a department 
of chemistry. Such positions generally entail little 
or no staff support, and thus limited supervisory
experience, and often have no independent budget.
By contrast, we can consider the experience of
another ERC director who had founded and directed
two previous centers and for more than a decade
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had served as chair of a large engineering depart-
ment. Yet another reports that he “directed another
center, an NIH center in the early 1980s involving
instrumentation where each machine cost a half
million to a million dollars.” 

A director of an STC compares his previous experi-
ence running a large university laboratory with 
running a small business:

As center director, there’s no question I
used these management skills [developed
running the laboratory]. When I ran the
science lab here at the university, I man-
aged a little over a million dollars. It was
like a small business. You have deadlines
for projects, renewals, milestones, etc. My
skills were honed because I was the sole
manager of students, people, and funds.

The diversity of reporting structures for the various
centers is a bit surprising. We expected that the 
primary approach would be reporting to a vice
president of research (or to a similar official whose
duties cut across departments and colleges) because
of the need to maintain flexibility and to work 
amicably with several departments. However, this
proved to be only one of many reporting models
and not the most common. None of the reporting
models seemed to pose problems for the centers
and their directors. In part this is because university
administrators recognize that the ERC or STC brings
a great deal of prestige to their university and that
these new institutions have special needs that must
be accommodated.

Several of the centers, even quite large ones, actually
report to the administrator of a single department:

My center reports under my primary
department, which is bioengineering, and
resides in that department. I report to my
department chair and he is directly under
the deans of the School of Engineering and
the College of Medicine. We have not had
problems because of good relations with
the dean of engineering and the depart-
ment chair and we don’t really see much
of the medical school dean.

While there would seem to be some disadvantages
in reporting to a single department head, we found
that, for some, the advantages outweigh the disad-
vantages. In particular, affiliation with a department
can provide some flexibility in the deployment 
of resources and positions. The statement below
provides an excellent analysis of the trade-offs of
having an interdisciplinary center report to an 
academic department:

Why is our center under one department?
The center includes eight different universi-
ties, so in some ways it might be better if
we were under a VP. There are pluses and
minuses. I’m a professor of civil engineer-
ing first and center director second. We
use the department and the department
uses the center. We have the department to
help us with accounting and the university
grants office, and we share infrastructure.
But there are some issues related to
progress and review of doctoral students
by a disciplinary group when working on
broad interdisciplinary work. The depart-
ment faculty may not give as much thought
to broad thinking. This is a problem on
every campus; they want to be more inter-
disciplinary, but departments are narrow. 
In the departments, it’s still what awards 
do you have in your own discipline? If we
reported to the vice provost, we would
have more clout and more autonomy, and
our indirect costs would not be shared
with departments as they are now. But if
we go outside the department, we pay
rent. [Our administrative and reporting
structure] works for us because we have
one of the largest civil engineering depart-
ments. But it probably wouldn’t work in a
small department, where the center would
overtake it. We get $4 million per year, but
the department brings in $16 million of
sponsored research. 

The most common reporting line, however, is not
through the department, but through a dean. Most
of the ERCs report to the dean of engineering.
Generally speaking, none of the different reporting
relations (department head, dean, vice president for
research, provost) seemed problematical. 
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Internal Management of Centers 

Management Duties Differ but Are Key to
Center Effectiveness
There is some variance in center directors’ concept
of their management duties, with some focusing
chiefly on research management and delegating
most other management tasks (at least to the extent
possible) and others having a more balanced set of
management duties. In the largest centers, the
research management tasks, even if the director is
more interested in research management, some-
times takes a backseat to duties pertaining to 
planning, resource acquisition, budgeting, and
reporting. Some center directors seem to view
themselves as managers who sometimes engage in
research activities while others view themselves
essentially as non-managers who conduct research
and direct an administrative staff who perform
management duties. To some extent, however,
these differences are as much about self-concept 
as about actual differences in management activity.
Several directors emphasized the important role 
of their staff: 

To run an ERC, you have to have a staff.
I’m very fortunate. I feel that most universi-
ties undervalue the importance of staff, 
but I don’t. I have an exceptional staff.… 
I spend more time with the staff than man-
aging the research. There is a strategic
plan, and we have three program areas—
I’m in charge of one and others are in
charge of the others. In overall manage-
ment of the research, I probably don’t
spend a whole lot of time except through
staff, and they are good.

Another director downplays his managerial duties,
emphasizing research management:

I’m not a pure manager. I’m just like other
professors. I manage research. My manage-
ment duties … I oversee some aspects of
research, education outreach, finance, and
industry. My deputy director is in charge 
of research. The deputy director is a Ph.D.-
level position with the same research
responsibilities as a professor.

NSF centers are required to be self-sustaining after
two grant cycles. Some have considerable success
after the “sunset period”; others have less or even
disappear (see Gray, et al., 1987; 1991). Several
center directors emphasized the amount of time
devoted to fundraising and the need to make the
institution self-sustaining after the sunset period:

The most important responsibility is the
future direction of the center and making
sure we can do what we are supposed to
do. I am responsible for growing the center
and being on a steady course. After year
ten we are supposed to be self-sustaining.
The biggest responsibility is to keep it alive.
The funding ends four years from now, but
the pressure is now. It is one thing to get
NSF money and another to get money
from people who have not [previously]
supported us. Much of my time is spent
trying to get any dollars that are green.

Echoing this theme, another director noted that one
of his biggest challenges is “getting funding for
things that matter”:

Chasing dollars takes a lot of my time. It’s
not so much chasing but getting money 
for the right projects. An example of the
wrong project would be having the center
become just a research facility [a center for
equipment]. There is pressure to do that,
but it would take away from the research
we want to do. We want to be a test bed,
but not just a facility. 

The centers have much in common with respect to
their formal structures and positions. This is, in part,
because the NSF has some structural requirements
for centers (National Science Foundation, 2002).
The NSF requires the designation not only of a cen-
ter director, but also deputy or associate directors
(who must have faculty status), faculty research
thrust leaders, an administrative director (usually
not a faculty member), an industrial liaison officer,
an education program director, and a student 
leadership council. For the ERCs, the NSF also
requires an advisory board of outside experts and
an Industrial Advisory Board of ERC member com-
panies to advise the director. Finally, centers must
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have an internal academic policy board to coordi-
nate ERC plans and policies with departmental and
university administrators and faculty governance
committees. Thus, much of the formal structure is
set by the cooperative agreement before the center
is established. The centers vary in the ways and
extent to which they use these administrative
offices and apparatuses.

In nearly every center, the administrative director is
a key figure, and the center’s effectiveness depends,
to a substantial degree, upon having a competent
person in that position. The individuals occupying
the administrative director positions vary a great
deal; some have doctoral degrees and research
experience while others have bachelor’s or master’s
degrees, usually not in fields related to the research.
In many cases, the administrative director is an
experienced person brought in from an existing
university research center. One administrative
director describes her path to the position:

I came to [this university] in 1987 and
worked part-time in the Polymer Research
Center. I came here because my husband
came here. I worked at the PRC for seven
years and then moved to [another research
center], where I worked for four years. So
that’s eleven years doing this sort of work
before I ever came here. I started working
here at the center the day it opened. I had
previous work experience in a multi-
interest research center, but had never
before worked with the NSF. The first thing
I did here was read the proposal to the
NSF for the center. Then I went through 
the “best practices” section for ERCs on 
the NSF website. The NSF manual gave 
me a good start.

It is worth noting that many of the administrative
directors report that the best practices handbook is
a major resource for them, especially at the begin-
ning of their job. On the other hand, many of the
center directors report only casual familiarity with
the handbook. One administrative director noted:
“I look at the handbook often but the directors do
not; it is especially useful because it has recently
been updated by people in the trenches, like me,
and that keeps it relevant.”

Most Center Directors Practice Participatory
Management and Decision Making
Compared to the free-flowing and almost completely
autonomous and decentralized research organiza-
tion style of most academic departments, the cen-
ters are more structured in their decision making.
But by comparison to government laboratories or
industry, the typical MMURC decision-making style
and structure are much less centralized and not
nearly so hierarchical (see Crow and Bozeman,
1998, for a discussion of the organization and 
decision structure of diverse research units). The
following description of MMURC decision making
is fairly typical:

We make decisions by our executive com-
mittee, setting out with our strategic plan. I
try not to do this [strategic planning and
decision making] all myself. The executive
committee sets out criteria that suggest con-
tributions and potential contributions not
only in research but also education and
outreach. Then we solicit proposals for not
only research but also education and out-
reach. The proposals we get from faculty 
do double duty; we use them for deciding
what we should be doing next, and we also
use them in the annual reports. We have
tremendous reporting demands, and we
have to extract information. 

Another center director described a decision process
where many parties outside the center have sub-
stantial influence on decision making. The reason
for an externally driven process is also clear—the
need to keep a multidisciplinary focus on “conse-
quence-based engineering.”

We have an internal “leadership team”
made up of coordinators of research and
outreach staff. [Persons outside the center]
have quite a bit of influence on decision
making. Our executive advisory board is
made up of government and practitioner
engineers. We also have [industrial] stake-
holders who have to buy into membership.
This [industrial affiliates program] is just
starting up as a means of sustaining funds.
The [center faculty and administrators] pro-
pose plans to the executive board and they
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give us comments. Then NSF brings in site
review of a dozen people or so once a
year, and they give us further advice, look
at the future more than past accomplish-
ments. The purpose is to reach a balance,
to evaluate proposals in thrust areas. That
way I don’t have to come back and make
unilateral decisions. We build consensus
with the leadership team and the external
reviewers.

[With this input] we develop a final execu-
tive proposal. This is top down. We decide
what problems we need to resolve … and
these are usually interdisciplinary. We
decide what we, as a group, want to study
and then likely candidates and what sort of
budget. Other centers seem to group talent
and then decide what they are going to
research—NSF looks negatively at that. 
Our center is very systems driven, not just
fundamental research but where we need
answers for problems and enabling tech-
nologies across systems. If engineers design
one bridge at a time, this is not interaction.
We do consequence-based engineering,
and this needs to be interdisciplinary. 

Despite the relatively collegial and participative
approach that most centers take to decision making
and research agenda setting, and despite the fact
that the cooperative agreements provide substantial
amounts of what is essentially block funding, there
is nonetheless competition for funds. Not all ideas
can be supported, especially when the center
includes several affiliated universities. Some reduce
conflict and competition by funding many small
projects: 

Do we have competition for funds? Yes,
absolutely. The researchers are in small
interdisciplinary groups, and they annually
submit a report that is based on the previ-
ous year’s progress, and they can also sub-
mit a proposal for a new project. Anyone
not currently involved in [the center] can
also submit a research proposal. Then
there is a review process of the proposal
that is run by the co-director of research.
That is followed by a review by the execu-
tive committee. I get involved only if I

have to. Then, depending on our internal
budget, we award funding to some of
these projects. 

Internally, we usually have something
like—over all of our programs—something
like $1 million (including fringe and all
that). We fund about 30 projects usually.
They are pretty limited projects, though—
they mostly support students and post
docs. This is how we’ve chosen to do it. 

Others diffuse conflict by elevating the role of 
outside groups:

The Industrial Advisory Board [IAB] has the
most say since it’s their money, but I have
some input. I also hunt down new technol-
ogy and project ideas, but the IAB selects
the actual projects to support. We’re mak-
ing [another university] a satellite institu-
tion for the center. There are individual
project proposals from [the other univer-
sity], and like us, they have some say with
the IAB over which projects to go with, but
the IAB still does the choosing. 

Another common approach used for diffusing 
conflict about the allocation of dollars to projects 
is the director’s “hold back.” One director
explained this process and also made the impor-
tant point that money brought in by a faculty 
principal investigator is treated differently from
center funds (and a recent study shows that PI
funds have different impacts from center funds
[Gaughan and Bozeman, 2002]):

Sure we have competition over funds. 
I hold back about 10 percent of funds just 
in case that happens. When we start a new
idea we do a seed grant, which is about
$50,000, and we can fund four or five 
of these a year. I’ve never been forced to
make [a unilateral decision denying fund-
ing]. I want to empower the people that
run the programmatic areas and trust them
in terms of making intellectual decisions.
[Researchers have a known budget for 
the year], and we have an all-day meeting
to see what will be funded. If they bring
money as a PI, it is separate. The PIs, once
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they get their budget, are independent in a
way, but projects [using center funds] are
funded to be in line with the strategic plan
that is devised by the leaders of the pro-
grammatic areas. So we try to create some
integration with center research goals, even
if an individual project is just a professor
with a student. It is important for that stu-
dent to see how that project is accom-
plished and how it relates to the center. 

Managing Faculty Researchers Is More
Difficult Than Herding Cats
Anyone who has served as an academic depart-
ment head or dean knows that the old adage about
“herding cats” is much too benign as a description
of managing faculty. More apt is “herding feral
cats” or perhaps “herding wild cats.” Like feral 
cats, most faculty researchers prize, above all else,
their splendid isolation. Like wild cats, faculty
researchers have the resources to bite back. When
one considers that studies of productive (high pub-
lication rates, high levels of citations, large number
of grants) scientists have shown them to have low-
intensity personal relationships, to be egocentric,
and to be loners—and that the very best elite scien-
tists are remarkably stubborn about embracing
ideas not their own—the dimensions of academic
research management come into relief (Roe, 1970).
Consider the following about faculty researchers
affiliated with MMURCs:

• They have their tenure vested in an academic
unit that almost by definition has different
norms from those of URCs (indeed, that is 
one of the reasons MMURCs were created).

• Their center affiliation is entirely voluntary.

• They may have large, independent research
budgets.

• As center-affiliated faculty, they are doing 
double duty with respect to committee and
administrative assignments.

Therefore, it is easy to see that center directors
have no task more challenging than managing
researchers. 

An especially cogent explanation of the problem
was offered by one center director: “I’m managing

on the basis of a big carrot and a little stick. The
director has no way to entice other than dangling
money. The director has no power and influence
like the departments have. People work together
when they want to work together.”

As each of the comments below shows, the center
directors give particular time and attention to the
challenge of getting diverse faculty to work with
one another.

My biggest challenge is the diversity of 
faculty interests and getting people to work
together. There is no question that this
issue is the biggest struggle and requires
the most time and commitment. When we
are trying to add something else to their
agenda, they have to be convinced to give
up something else. They have to decide
that they want to move forward in that
direction. People are driven by their own
self-interests, and if they recognize that
what we want them to do is something
they want to do—they will do it. 

That’s why we try to offer opportunities 
to work with companies. This is something
I can offer—opportunities to interact, 
external things with companies, or maybe
something we do at the center, things like
a seminar series or journal club—things
that give them opportunities for interaction
in ways they want to interact. Even though
these individuals are very invested in their
own research, they recognize the power of
interaction. The capacity to make linkages
is due to having the center and providing
facilities.

Another director cites the most important lesson he
has learned in managing a center—getting faculty
to work together. He also explains why it is not
easy to cull non-cooperative researchers.

One of the realities is the intrinsic problem
of bringing professors into a joint project
and getting them to buy into it. Professors
are hired for their independence. The man-
agement skill is in creating a vision that
many can buy into and share.…I have to
do sales work. I have to focus on the gen-
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eral value-added that people have gotten
from the ERC and make sure they recog-
nize the impact of our, say, $60,000 and
get them to appreciate it. Some professors
like our research money but go off and 
do their own research, not related to our
strategic goals. It’s not that their work is
bad, but it just is not what we are trying to
do. And we have a hard time cutting these
people. The professors can stand the insult
if we quit funding them, but it is some-
times really bad for the students working
with them.

Directors of MMURCs are faced with a research
faculty management issue not usually relevant to
department heads or even many URC directors. 
The MMURC directors have as part of their mission
developing external relations, particularly with
industry. But some faculty researchers have little
experience with this very different world.

[A] consistent challenge is making sure
that academics understand the business
side to their research. It’s hard to get them
to focus on the work they need to get
done. I have to be managerial and oversee
their work and check to make sure they’re
going to meet their deadlines.

When we asked center directors about their most
important management accomplishments or inno-
vations, most had difficulty responding. Most direc-
tors view themselves as researchers who happen to
be managing, and they view their accomplishments
in terms of research currency and accolades. 

In many instances, the director’s perception of a
“most important management accomplishment”
pertained to personnel management innovations.
For example, one center director told us: “What I
feel most gratified by is our success in bringing
together a broad range of disciplines. Certainly the
work is not all done, but it’s happening. It’s hard
though.”  

Another center director described his “most sig-
nificant management innovation”—hiring an
“MBA-type” research manager. This would not 
be considered an innovation in any industrial 

organization. But it is indeed an innovation in an
MMURC where there is great faith in scientists and
little in managers and where every PI is a king.

For our renewal two years ago we restruc-
tured our research plan so that it would 
be attractive to multiple stakeholder (i.e.,
funding) groups, with multiple leveraging
opportunities. We wanted to restructure but
not hinder past research and accomplish-
ments. Our objective was true interdiscipli-
nary activity, not just words, in such a way
as products would be valuable for stake-
holders. We knew it would take an effort to
get everyone on the right track. So we hired
a full-time research manager to promote
coordination and to know what they [cen-
ter researchers] were all doing and where
their results were going. Before, no one was
really that accountable. It was more like a
grants systems with academic researchers
doing whatever they want to do at their
home institution. You need oversight. The
research manager does oversight and co-
ordination 100 percent of the time. As a
managerial advancement, this was pretty
significant. [Gives name of research man-
ager] is non-technical, he’s not an engineer,
but he had worked with other groups of
researchers on campus. He has an M.B.A.,
but he had to learn about [the center’s
research specialty] and how it fits together. 

Interestingly, this is quite similar to another local
personnel innovation we studied at Oak Ridge
National Laboratory, a Department of Energy multi-
program laboratory (Rogers and Bozeman, 2001).
By having a master’s degree level manager working
full-time on coordination of a large superconductiv-
ity research and technology development project,
it was possible to bring quite disparate researchers
together with common objectives. In this case, the
coordination even went so far as temporarily sup-
pressing basic researchers’ publications so that
engineers and an industrial affiliate could patent
and commercialize the joint work.

The difficulty of bringing disparate researchers
together, and the extent to which directors’ time
and energy are devoted to the problem, is reflected
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in the fact that several cited this challenge as either
their most important managerial accomplishment
or as an innovation.

We provide opportunities for people, and
that pushes the whole program forward
and also suits the individuals involved. The
basic organization problem is how you set
up research programs that will be optimal
for pushing forward the science and tech-
nology, and how you at the same time
bring together the right group of people
with the right focus. 

External Management of Centers

University-Center Relations Can Lead to
Friction 
In addition to managing their on-site center, each
of the center directors has an assortment of rela-
tionships, both horizontal and vertical, to manage
at their own university. In addition, many of the
MMURCs are multi-university centers, and these
multilateral partner relationships are almost always
quite complex. Let us begin with the intra-university
relations.

Intra-university relations are not always satisfactory.
One center director assessed relations as follows:

We struggle with day-to-day relationships
within our institution. There’s a lack of
understanding. The provost is so far
remote. The dean is remote. They don’t
understand the trenches at the department
level. The main problem is between the
center and the university administrators. 
It’s love/hate. The center so far is reporting
to the dean and not to individual depart-
ments. This creates problems. The depart-
ments don’t understand why or what we
have to do to succeed. The NSF knows
this, but is not much help. The execution
of communicating this is not so easy. The
departments need to be constantly support-
ive. They need to be reminded that they
have a responsibility to the center. NSF
should consider this during review. They
need to talk to institutions more carefully.
They do meet with the dean for one hour

or so. NSF micromanages the center. If
NSF made a point to micromanage roles
everyone has, then everything would be
much easier.

This center director’s grievances were notable
chiefly because they were at variance with all our
other interviews. For the most part, our interviews
showed that a center’s relationships with its univer-
sity were as effective and often cordial. Consider
the much more typical comments below:

I haven’t had any problems (in relating 
to the university administrative leaders). I
have good relations with the dean of engi-
neering and the department chairs.… We
get support. The department chair who
encouraged me to do the initial [center]
grant is now the provost, so that helps.

The smoothness of relationships with departments
is perhaps even more surprising. While some cen-
ter directors and other center faculty noted the ten-
sion between center work incentives and rewards
and those in the departments, it seems that center/
department relations are otherwise either benign 
or even symbiotic. 

How does one interpret this apparent lack of 
acrimony? If one considers the potential strains
between centers and the other units on campus,
then one expects unharmonious relations. The 
centers are, in a sense, in competition with the
academic departments for the time of the faculty
researchers. The centers often pursue objectives
that are not completely in line with those of the
departments. For example, few departments
emphasize or reward ties to industry, apart perhaps
from simply recognizing money brought in from
university grants. And, of course, departments are
notorious for underemphasizing both multidiscipli-
nary work and, in most instances, applied work.

We think there are three important factors that 
mitigate a “natural” antagonism between depart-
ments and other academic units and the centers. 
In the first place, we are examining here only 
NSF-sponsored ERCs and STCs. These awards are
extremely competitive and prestigious and, of
course, bring considerable funding. Thus one might
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expect that universities would be more likely to
accommodate the needs of these centers than other
centers having less prestige and smaller amounts of
money. In addition, universities generally are very
much involved in the centers’ proposals in a way
that is quite different from most centers. Typically,
centers evolve out of research projects pasted
together, and they grow slowly. The NSF-sponsored
centers are “big bang”: They are created after much
thought and attention by several higher-level uni-
versity actors.

A second point is that all the centers we examined
include truly excellent, internationally recognized
researchers and are usually led by an eminent
researcher. This means that the individuals involved
generally have a good deal of social capital to
spend on the centers, and they have considerable
authority within the university. 

Managing inter-university relations seems a much
bigger challenge than managing intra-university
relations. This is certainly understandable. In some
cases, the researchers and administrators who are
not acquainted are put together to strengthen a 
proposal—its scientific quality or fit—but also
sometimes the coalition is based on geographic
dispersion, diversity, or other non-technical factors.
It is predictable that it would take some time for
such relations to work well. When one also consid-
ers that multiple university (and sometimes state)
bureaucracies have to be coordinated, the pitfalls
seem apparent. And if managing faculty researchers
is herding cats (as more than one center director
observed), then managing faculty at multiple sites
is an exercise in free-range feline herding. 

The inter-university challenges are particularly
daunting when they combine two academic 
cultures, such as engineering and medicine:

There is a big cultural difference between
engineering and medical schools. In a
place like [my university], a department
chair doesn’t have as much authority.
Another thing, the financial situation of
medical schools has gotten worse recently,
so finances are driven by the problem of
indirect cost and “taxes” on professors’
funding. Medical schools also have differ-
ent relations to postdocs. 

Another respondent addressed the possible prob-
lems of competition for funds among center affili-
ates at different universities. Part of the problem
seems to be including too many partners in an
effort to make proposals more attractive:

We have competition [among researchers
at affiliate universities]. Everyone at first
thought we had more money than we
actually had, and they all wanted more [to
be allocated to them].... At first we had too
many small projects trying to please every-
body. Then we had to draw a line at mini-
mum size budget. When [centers] were
competing in 1986, the basic error we all
made was we all had too many partners.
Everyone knew about other [proposing uni-
versity’s] partners, and so it escalated. 

While the NSF and the centers have worked out
many structural and managerial issues of the cen-
ters, there is no easy mechanism for terminating
ineffective partners. 

Can we get rid of partners? Not easily. They
go away if they do not get as much funding
as they expected, but it is amicable. They
go away, but the [formal] tie with the cen-
ter stays; they just go to other funding
sources. The basic issue is that if you have
one person at a university, then you claim
that university as a core institution and
then all of sudden you have five hands
grabbing at the budget.

Despite understandable problems, inter-university
relations can work well. One center director
described the approach of his center, an approach
he feels has been effective: 

With our university partners, we work
more as a team. We have lots of people
who have never worked together, but all
buy into our visions and goals. We have 
an executive committee with five directors.
The door is open to others to be involved
also. We meet every month with new
members the first year, every other month
during year two. We get to know each
other … develop trust and understanding.
But this model does not work very well

MANAGING THE NEW MULTIPURPOSE, MULTIDISCIPLINE UNIVERSITY RESEARCH CENTERS



33

after a while. If we continue on this path,
the whole program becomes an entitle-
ment program, and we didn’t want to 
continue that pattern.

In the third year [of our relationship with a
university partner], we fix an amount as a
minimal budget for that school, with any-
thing beyond that being dispensed on a
merit and need basis. As our center budget
grows, we freeze the baseline and every-
thing beyond is distributed on a competi-
tive [peer review] basis. This funding
model has had an increasingly rigorous
review process. We now bring in an exter-
nal reviewer, then a relevant industry 
partner, and then us. We make the final
decision. We map out the funding after
that. We do give faculty a chance for
rebuttal if they’re rejected. 

One center has developed a “road map” process to
facilitate multi-university planning. It was described
to us as follows:

Our program is driven by our road map. It
maps the fine details. The general center
and every subgroup [research topic] area
has a map. We have an annual retreat just
to talk about and revise the road map. We
have ten-year plans for all and also two-
year plans in finer detail. Once the road
map is defined, the direction is set. All fac-
ulty affiliated with the centers contribute.

Once the road map is defined, the research
proposals must adhere to the road map. If
proposals deviate too far from the road
map, I turn it down. I feel strongly that we
have to do this. But with first- or second-
year partners, we don’t turn them down,
because we want to build trust. We must
gradually “change new partners” to our
road map, because at the beginning there
is uncertainty. But later we hold them to
the road map. The road map is decided 
on by all. We choose our three best [in
terms of research specialization] university
partners to form a core. Funding is not 
the only issue here, but both funding and
research direction. But we do not accept a

dictatorial approach. That is one reason we
have an annual retreat [to ensure a partici-
pative approach].

Our interviews led us to the conclusion that co-
ordinating an MMURC’s inter-university relations 
is a special challenge, and one that will not likely
vanish even with the most effective of managers
and management approaches. Organization theory
gives us ample reason to respect the costs of co-
ordination, and economic theory provides insight
into shirking and principal-agent problems. But, of
course, the returns from inter-university cooperation
often are considerable. It permits the sharing of
scarce and often extremely expensive equipment,
and it provides incentives for disparate researchers
from very different fields to work together. In many
cases, the subsequent cross-fertilization is extremely
important to the advancement of science and tech-
nology, and, of course, the MMURC as an institu-
tion largely stands or falls on its ability to promote
such cross-fertilization.

Industrial Relations with MMURCs Can
Change the University Culture
While there is not a huge literature on university
research centers, industrial relations and technology
transfer are the most common foci of the studies
that have been performed (e.g., Behrens and Gray,
2001; Feller, 1997; Roessner, Ailes, Feller, and
Parker, 1998; Betz, 1996; Santoro and Chakrabarti,
2001). To a large extent, those studies have been
concerned with how university-industry partnership
can lead to commercial effectiveness. In this sec-
tion, our focus is more on the university center
rather than on the partnership, and the interview
data are from the universities (many previous stud-
ies consider data only from the university partners). 

One point our study has in common with previous
studies is the answer to the question, “What does
industry want from relations with university centers?”
According to much of the literature (e.g., Feller and
Roessner, 1995), the industrial partners generally
are not looking for fully developed technology that
can be moved directly from the center to manufac-
turing and then product lines. Those few who are
interested in such products are generally disap-
pointed (Bozeman and Wittmer, 2001). Our inter-
views, and much of the literature, suggests that
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industrial affiliates are interested in working with
and recruiting center students and helping with the
training and currency of their own personnel; even
when there is a strong interest in technology, they
realize that they must do most of the development
work. One center director captures the willingness
of industry affiliates to live with uncertainty: 

Those that are interested in [the center’s
research specialty] often have no idea what
they are going to do [with the knowledge
we produce], but feel it is important for
their future to keep an eye on what is
going on. In the visit we had this week, 
the survey of affiliates, the number one
answer was access to students. This is not
so much [about intellectual property]. Our
industrial partners get no intellectual prop-
erty rights. They only get the priority to
know, 60 days in advance of everybody
else. But they seem to feel they get plenty
out of the relationship.

Another center director underscored one of the
major impacts of working with industry—more 
students taking jobs in industry: “I don’t know if
they [graduate students] are more likely to get a 
job by working with the center, but now 80 percent
are going to industry. The ERCs have significantly
enhanced students’ interaction with industry, and
this has opened doors and given [graduate students]
familiarity with new places and possibilities.”

Another topic of interest in the research literature 
is the influence of industry (e.g., Stahler and Tash,
1994; Cohen, Florida, Randazzese, and Walsh,
1998; Hicks and Hamilton, 1999), including the
possibility for deleterious control of research agendas.
If that is happening, then our interviewees have
developed false consciousness. None, not even
junior researchers, pointed to instances of industry
exerting undue control. Apparently, industrial affili-
ates are somewhat influential in the MMURCs, 
but they do not generally “carry a big stick.” 
One respondent described relationships thusly:

Industry partners are made on a need basis.
Their intention is never to direct us, but to
influence us. So, they are involved in a
“research review” by teleconference. We’re
“test bed” partners with 30 to 45 industrial

members representing some 30 companies.
They are closely involved. They exert influ-
ence on us, but never directly, just through
this sort of interaction … as mentors in
problem solving and planning general
directions. We balance their input with our
interests, but we put [our interests] number
one. We’ve never had a conflict. Industry
only advises; they do not dictate.

A continuing problem in some centers is inducing
faculty researchers, especially younger, pre-tenure
researchers, to invest time working with industry or
doing research that has clear industrial implications.
This is in large measure due to the fact that most
academic departments, who control tenure and pro-
motion for these faculty, provide little or no reward
for industry work. One center’s industrial liaison
administrator, a doctoral-level scientist with previ-
ous industry experience, described the situation:

It’s getting better. I believe that having
strong industry interaction in the area of
sponsored research will spawn interest
amongst faculty once the NSF money goes
away. We have young faculty who aren’t
industry magnets, though that is changing.
We have two new partners that are very
impressed with [our younger faculty’s]
expertise. Part of my job is to say, “This is
the science we have,” and when they visit
they realize we have a lot to offer. But we
don’t have many researchers with a lot of
industry background. [Some of the junior
faculty ignore industry and their needs].
That’s just the name of the game. They
have a lot of demands on their time. They
also have less time to devote to our educa-
tion and patent programs. So there’s no
incentive to spend time on these until 
after tenure. 

It is important to note that not all centers are
equally relevant to industry. For example, one of
the centers we examined is working in a field
where the research is still a long distance from
commercialization and where the industry is still
developing, with as yet no “big players.” One
respondent described a role that was more about
keeping the possibility of developing an industry
than about supporting a strong, existing industry: 
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We do more basic research than some cen-
ters. This seems an appropriate investment
for NSF … to help get this industry going.
It’s a better investment than one in an
already established industry. The [industrial
sector the center works in] is very com-
plex. It’s multidisciplinary: material sci-
ence, cell therapy, gene engineering. There
are very complex immune system issues to
deal with … and then try to integrate into a
product. These products are not manufac-
tured easily. You need complex bioreactors
and high-quality control. Then there’s the
regulatory affairs, which is another issue
the NSF does not fully appreciate. The
challenge is taking a combination of many
[research] products and merging them into
one. [Administrators] want to know mile-
stones and when [to] achieve them … and
with this loose regulatory process they get
worried. Because these products are so
revolutionary, they’re going to have prob-
lems being picked up and paid for.…
Other centers don’t have to worry about
this stuff. We have a number of challenges.
It even trickles down to intellectual prop-
erty. There’s so much risk associated with
these products. 

While the conjoining of universities provides many
benefits with respect to research, it often introduces
complications with the transfer and commercializa-
tion of research. One industrial liaison describes
his situation: “I deal with two technology transfer
offices that have completely different philosophies
on how to manage technology.” One of the univer-
sities is best known for its medical school and has
policies appropriate for promoting biomedical and
pharmaceutical technologies. The other university
is best known for engineering, and its technology
transfer office is designed on a quite different basis.

In sum, our interviews suggested to us that fears
about industry control do not seem to be borne 
out in these centers, but many of the problems 
of effective collaboration with industry remain. 
The problems of incentive structures and different
university cultures loom large.
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University research centers have managed to iron
out many of the problems that emerged at their cre-
ation. For example, we have found that the centers’
relationships with other units in the university are
generally cordial and effective. Despite inherent
competition between centers and academic units,
administrators have found ways to emphasize com-
mon objectives in education and research. Though
university administrators have succeeded in work-
ing through many early problems, others have
proved less tractable. Most centers, especially ones
funded by NSF, have enormous pressures for
accountability and attendant bureaucratic require-
ments associated with such needs. Related to this,
faculty researchers working at centers often have a
nearly double administrative and committee meet-
ing load, spending as much time as other faculty
members with their academic department’s busi-
ness but, at the same time, preparing for center
evaluation and site reviews, engaging in center 
outreach programs, and even dealing with diverse
intellectual property requirements.

Obviously, academic researchers find it to their
advantage to affiliate with centers—affiliation is not
compulsory. Some affiliate because of the addi-
tional resources available, others because of the
unique equipment, and still others because of the
challenge of doing something new, something out-
side academic teaching and research routines. But
as one Engineering Research Center director told
us, “I have lots of carrots and no sticks.” Center
administration relies almost entirely on the power
of persuasion. Tenure and promotion authority
resides in the academic unit, often with crosscutting
and even conflicting demands. 

This lack of role congruence has been a problem
since the beginning of the institutionalization of
centers, and after 20 years it has been accommo-
dated but has not diminished. The basic task for a
center director remains assembling and organizing
the right people with the right interests and exper-
tise in a way that most effectively advances the 
science and technology at hand. The biggest chal-
lenge is doing this absent the full arsenal of man-
agerial tools that chairs of academic departments
and executives of industry enjoy. Our cases, 
discussed at length in previous sections, reveal
numerous lessons that, if heeded, can help center
directors compensate for this deficiency.

Recommendations for Center
Directors and University
Administrators
We have developed two different sets of recom-
mendations. One set is for university officials, 
especially MMURC directors, but many recommen-
dations are equally pertinent to university adminis-
trators who deal routinely with research centers. A
second set of recommendations is for government
program managers who either manage an MMURC
or are considering establishing one.

• Fit the reporting lines to the unique history
and culture of the university. There is no single
rule about optimal reporting lines for MMURCs.
While in theory one might assume that a large
center should not report to a single dean or
even department head but rather a provost or
vice president for research, we learned that the
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success of reporting lines is better predicted by
university history, strengths and weaknesses,
and organizational culture than by apparent
managerial rationality. For example, if the uni-
versity’s College of Engineering is high quality
and one of the largest units on campus, then it
might make sense to report to the dean rather
than a provost. In such instances, nearly all the
needed scientific and technical human capital
may reside in the college, and the dean is
likely to have sufficient power to help ensure
effective administrative linkages to the center.
Indeed, in one case we examined, a very effec-
tive organization reporting scheme had devel-
oped with an MMURC reporting to the head 
of a large department. This scheme had the
advantage of aligning the center’s and the
department’s expectations about tenure and
promotion.

We do not suggest that reporting lines be built
on personal histories. While it is certainly the
case that a center may benefit, at least in the
short run, from building reporting lines on
strong interpersonal relationships, doing so
makes the center hostage to the vagaries of
individual careers.

• Have center directors focus on research
administration and linkages; administrative
directors should be empowered to make 
routine internal management decisions. The
smoothest running MMURCs are those where
there is clear specialization of managerial tasks
between the center director and the adminis-
trative director, with the former addressing 
primarily issues related to research direction
and the procurement of funds and the latter
focusing on tasks that do not require scientific
knowledge and expertise, such as NSF report-
ing requirements and logistics for events like
workshops and conferences. In some cases,
directors also have considerable skill in link-
ages with other universities and industry as
well as intra-university linkages. In almost
every instance, our analysis indicated that the
administrative director is a key figure and that
the center’s effectiveness depends to a substan-
tial degree upon having a competent person 
in that position. 

• Consider hiring a research management gen-
eralist. Hiring a research management expert—
someone with a Master of Business Administration
or comparable degree, and perhaps industry
R&D management experience—can facilitate
interdisciplinary research activity. When an
administrator is dedicated to the coordination
of scientists from disparate fields, there is a
stronger likelihood that emergent problems will
be quickly recognized and steps will be taken
to remedy such problems. Though this adminis-
trator need not have a technical background,
he or she must have a willingness to learn the
fundamental approaches and objectives of
research. More than most center personnel, a
research general manager must have the confi-
dence of the center director and the research
team directors and must be viewed as a facili-
tator rather than a supervisor. 

• Set aside a small percentage of center funds 
as seed grant money for underdeveloped yet
promising research proposals, as a way to dif-
fuse competition over center funds. Generally,
the most difficult decision center directors face
is which project to support. Few make these
decisions unilaterally and, instead, depend on
research team leaders, an executive committee,
and/or an advisory board to help make such
decisions. But it is generally not a good idea
for the center director to retreat too far from
making hard decisions about resource alloca-
tion. If there is no central decision making,
then it is difficult to develop a center research
niche or a strategic research portfolio. One of
the ways to develop a strategic approach to
research but, at the same time, mitigate conflict
is to have a set-aside for competitive award,
perhaps complete with peer review. This pro-
vides an outlet for those who do not have their
project endorsed by the center strategic plan or
by decision authorities. It is also a good way to
ensure that center portfolios at the same time
evolve and have some central thrusts. 

• Nurture collaboration among center members
with regular meetings and multiple avenues 
of communication. In multi-institutional col-
laborations (an attribute of MMURCs), it is easy
enough for participating institutions to become
absorbed by local concerns, with the result that
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the joint concerns of the collaboration do not
receive ample attention. As we found in our
analysis, many center directors are well aware
of this possibility and forestall it by regular
review of current projects, scheduled multi-
institution workshops, and frequent informal
communication. The key, of course, is to
respect the time of participants and to ensure
that meetings and other communications
forums are goal directed and perceived as 
open and mutually beneficial.

• Cultivate industry partners interested in long-
range relations and pre-commercial science
and technology. Sometimes the most eager
industrial affiliates make poor partners. Some
firms have an unrealistic view of university
research centers (sometimes due to unrealistic
university promotion of centers) and expect
that centers are reservoirs of developed tech-
nology merely awaiting commercialization.
Generally, the best industrial partners are those
who are interested in: (1) applied science that
they can take to the next stage of development,
(2) staying current with the latest developments
in the field, with or without specific commercial
objectives, and (3) working with the centers as
potential employees for industry—for example,
students and postdoctoral candidates. 

Recommendations for Government
Program Managers
While some of our recommendations for government
program managers pertain to those with existing
MMURCs, others are directed to those who are trying
to determine if this is a useful organizational design
to achieve their program’s research objectives.

• Live (or die) with the university culture.
Despite the fact that research universities have
changed enormously during the past few
decades, it is important to recognize that they
are not government labs or industrial consul-
tants. While many universities have become
quite adept at performing applied research mis-
sions with great effectiveness, a government
program manager should not expect, or even
desire, the level of compliance and responsive-
ness one often receives from industry contrac-
tors or federal laboratories. The comparative

advantages of the university setting include: 
(1) the ability to do truly cutting-edge research;
(2) the availability of students and postdoctoral
researchers; and (3) a large reservoir of diverse
scientific and technical talent. But the univer-
sity almost always carries liabilities, including:
(1) it is prisoner to the academic calendar, and
faculty and students must tend to educational
needs; (2) the reward systems for research are
generally discipline based and oriented to ref-
ereed publications (rather than to a diversity 
of scientific and technical outputs); (3) faculty
researchers are particularly impatient with
administrative and accountability procedures;
and (4) faculty researchers have their own
research agendas and are not easily deflected
from them.

Insofar as the research objectives of the govern-
ment manager are dependent upon the strengths
of universities and can at least tolerate the
apparent weaknesses, the MMURC may prove
preferable to an industry or government lab-
oratory performer. But government managers
should expect to influence, at best, only incre-
mental changes in the university culture, even
in the MMURC.

• Determine whether an MMURC or a more tra-
ditional university research center is the right
fit. Read the label. Not all university research
centers are MMURCs. In many instances, the
government program manager may find it 
useful to work with, or cultivate, a traditional
university research center. The term MMURC
encompasses “multidiscipline” and “multi-
institutional.” For some problems, a multidisci-
plinary focus and the resources of multiple
institutions are exactly what are required. But
the power of the “multi’s” comes at a consider-
able cost. Even when center partners work well
together, it is always more costly, and generally
riskier, to work with a multi-institutional center
than a single institution. Effective coordination
is almost never achieved cheaply. By the same
token, bringing together many disciplines on a
scientific or technical problem, while certainly
seeming like a good idea, is almost always
more difficult than bringing together people
from a single discipline. If scientists are from 
a single discipline, then they are much more
likely to share work norms and aspirations, to
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understand one another, to respond to shared
incentives, and to have a shared concept of
quality. In sum, multidiscipline and multi-
institutional may be exactly what is needed,
but program managers must be aware of the
downside risk.

• Strive to minimize double duty. The template
for (arguably) the original MMURC, the NSF
Engineering Research Centers, stipulated that
the centers’ full-time researchers would be fac-
ulty affiliated with departments. There is much
wisdom to this decision. In most universities,
for good or ill, those who are not tenure-track
faculty are second-class citizens. Second, 
the stipulation ensures that competition with
academic departments will at least be among
friends rather than strangers. But a great dis-
advantage to this arrangement is that center
researchers have two jobs. Affiliation with an
MMURC does not reduce the commitment to
committee meetings, it expands it; it does not
limit the time mentoring students, it increases
it; it does not simplify the research and tech-
nology portfolio, it makes it more complex.
Many of the faculty researchers we interviewed
lived two interesting lives—one as a traditional
academic, teaching and publishing in the disci-
pline’s refereed journals, and another working
on the center’s applied research and technol-
ogy problems, perhaps working with industry
groups and fitting into research teams com-
posed of persons from a variety of disciplines
and sometimes remote institutions. The chief
point is that government (and center) managers
must recognize the dual life and set expecta-
tions accordingly. Center researchers are “jug-
glers” with many balls in the air, and the price
of the current organizational design is that
some of those balls will occasionally come
crashing down.

• Provide distinct management guidelines for
centers, identifying potential pitfalls as well 
as responsibilities. Government program man-
agers should revisit and, if necessary, update
these guidelines on a regular basis or whenever
there is an apparent impasse between the pro-
gram manager and a center. When mutually
beneficial, it is important to allow for excep-
tions to these guidelines. One useful approach
is the managerial template that the NSF

Engineering Research Centers Program has 
provided. While not all ERCs find this level 
of detail helpful, some do, especially at the
startup point. Generally, guidelines are a better
approach than extended requirements. The
level of accountability reporting at most
MMURCs is considerable, often requiring a
staff person dedicated fully to the task. In many
instances, government managers have no abil-
ity to reduce the reporting load, but by being
constantly mindful, they can at least ensure
that they are not contributing unnecessarily. 

• Find the right culprit. All university research
centers have their unique approach to manage-
ment, but they are also embedded in a larger
university administrative context and, some-
times, a state government context. It is often
difficult for government program managers to
know where to attack problems. Sometimes
efficiency or effectiveness barriers are at the
level of the center, sometimes the university
administration, sometimes the state govern-
ment, and, all too often, some interaction
among them. These problems are compounded
when the center includes many universities
with their own distinctive management cul-
tures. This is more a warning than a recom-
mendation—program managers need to be
patient in getting to the bottom of problems.
The fact that most interaction will be with the
center director and staff does not mean they
are necessarily at the root of a performance
problem, and, indeed, the center staff and the
government program manager may be “on the
same team” and mutually helpful in addressing
problems that originate elsewhere. 

• Do not encourage “shell collaborators.” There
is a tendency among those proposing centers
to assume that more collaborators equal a
stronger chance of approval. There seems to 
be some merit to this view; a reading of both
funding history and submission guidelines for
some centers’ programs might well lead one to
that conclusion. In some instances, there may
be political forces that dictate “more is better,”
forces over which the government manager has
no control. But in other cases, government
managers do well to bring skepticism to claims
of collaboration. In the cases we analyzed here
and elsewhere, we concluded that most collab-
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orations are valid and effective, but some are
entirely window dressing. Shell collaborations
consume vital resources with limited return. In
most instances, government program managers
will not be able to easily determine when col-
laborations will be viable (indeed, the center
collaborative partners cannot be confident that
collaborations will be effective). The key, then,
is to scrupulously evaluate not just the centers
but also the quality of the collaborations.
While this cannot usually be accomplished in
year one, by year two or three a collaboration
that is not effective is not likely to become
effective. It is at this point that program man-
agers need to be active in center triage. 

In light of the fact that so many of our recommen-
dations seem cautionary, it is important for us to
underscore that the MMURC is, despite the poten-
tial difficulties in management and design, one of
the most important institutional innovations in (at
least) the past 30 years. Both the scientific and man-
agement challenges of MMURCs are prodigious.
But the possibilities for accomplishment are stun-
ning. The MMURC has the potential to harness the
historical advantages of university research and at
the same time transform university research into a
mechanism for solving a broader and deeper array
of scientific, technical, and social problems. In pre-
vious years, the expectation was that universities
would produce vital knowledge, with little expecta-
tion that they would play a role in making the
knowledge immediately useful or in linking with
industry to accelerate the process of translating
knowledge into economic and social solutions. The
MMURC has helped to do just that. The fact that the
institution continues to have growing pains certainly
does not diminish its beneficial catalytic role.
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Primary Criteria 

What is the intellectual merit of the proposed
activity?
How important is the proposed activity to advancing
knowledge and understanding within its own field
or across different fields? How well qualified is 
the proposer (individual or team) to conduct the
project?…

What are the broader impacts of the 
proposed activity?
How well does the activity advance discovery and
understanding while promoting teaching, training,
and learning? How well does the proposed activity
broaden the participation of underrepresented groups
(e.g., gender, ethnicity, disability, geographic, etc.)? 
To what extent will it enhance the infrastructure for
research and education, such as facilities, instrumen-
tation, networks, and partnerships? Will the results
be disseminated broadly to enhance scientific and
technological understanding? What may be the 
benefits of the proposed activity to society?…

Basis for Determining Above
Criteria

Integration of Research and Education
One of the principal strategies in support of NSF’s
goals is to foster integration of research and educa-
tion through the programs, projects, and activities 
it supports at academic and research institutions.
These institutions provide abundant opportunities
where individuals may concurrently assume
responsibilities as researchers, educators, and stu-

dents, and where all can engage in joint efforts that
infuse education with the excitement of discovery
and enrich research through the diversity of learning
perspectives. 

Integrating Diversity into NSF Programs,
Projects, and Activities
Broadening opportunities and enabling the participa-
tion of all citizens—women and men, underrepre-
sented minorities, and persons with disabilities—is
essential to the health and vitality of science and
engineering. NSF is committed to this principle 
of diversity and deems it central to the programs,
projects, and activities it considers and supports.

Additional Review Criteria
• Proposal defines an emerging engineered sys-

tem with strong potential to spawn new indus-
tries, transform our current industrial base,
service delivery system or infrastructure, and
have a broad societal impact. 

• Research plan targets critical systems goals,
identifies challenging scientific and technical
barriers to be overcome, and proposes research
projects and proof-of-concept test beds to
address these barriers. 

• Proposal demonstrates a clear knowledge of
the state-of-knowledge and the state-of-the-
art and presents a persuasive strategy for
advancing them. 

• Education plan integrates the ERC’s research
activities and results into curricula at all levels,
achieves a team-based, cross-disciplinary culture
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for undergraduate and graduate students, and
incorporates effective plans for implementation,
assessment, and dissemination of curricular
materials. 

• Outreach will expose a broad spectrum of 
faculty, teachers, and students to the ERC’s
research culture, impact pre-college curricula,
and motivate students to study engineering. 

• Proposal provides a convincing rationale for
the selection of industrial/user partners and
engages these partners in planning, research,
education, and technology transfer. 

• Institutional configuration is appropriate to the
goals of the ERC and, for multi-university ERCs,
collaboration is integrated across the participat-
ing universities. 

• ERC has expertise in all disciplines required to
attain its goals, a capable leadership team, and
leadership, faculty, and student teams diverse
in gender, race, and ethnicity. 

• Organizational structure and management plan
effectively organize and integrate the resources
of the ERC to achieve its goals and include
strong advisory and project selection/evalua-
tion systems. In a multi-university proposal, the
resources of all institutions must be effectively
integrated. 

• Experimental, computational, and other required
equipment, facilities, and laboratory space are
in place or proposed to support the research of
the Center. 

• The participating institutions have committed
to encourage, support, and facilitate the dis-
semination of the interdisciplinary research,
educational, and diversity programs of the ERC. 

Criteria for Full Proposals Only
• Headquarters space proposed for the Center

will effectively encourage and facilitate inter-
disciplinary collaboration and house the 
management functions of the ERC. 

• Commitments from firms to be fee-paying
members of the ERC, if an award is made. 

• Proposed terms of the industrial membership
agreement will structure a center-wide program
of industrial collaboration to support overall

ERC goals, as opposed to a collection of indi-
vidual sponsored projects; proposed terms of
the intellectual property policy will facilitate
technology transfer.

Source: http://www.nsf.gov/pubs/2002/nsf0224/
nsf0224.htm#REVIEW
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There are excellent sources of information about
university research. Excellent book-length treat-
ments are available on the history of university
research and its current and future importance.
Indeed, there is of late an emerging cottage industry
of books written by former presidents of elite 
universities (Rhodes, 2000; Duderstadt, 2000; Kerr,
2001; Bok, 2003). Abundant statistics have been
compiled by the National Science Foundation and
are available online (www.nsf.gov). While we have
no desire to compete with the abundant general
information available about university research and
its organization, some introductory context would
perhaps be useful.

Perhaps the first point to understand about U.S.
colleges and universities is their profusion. There
are more than 3,900 U.S. colleges and universities,
more than six times the number of Japanese univer-
sities, and more than eight times the number of
French colleges and universities. In Great Britain,
still one of the leaders in basic science publica-
tions, there are only 88 universities. (Before the
1982 upgrading of British polytechnics to full uni-
versity status, there were 45.) 

The number of universities is not the best indicator
of the university research role. Most of the U.S.
university research output (i.e., scientific papers,
journal articles, books, patents, licenses) comes
from less than 10 percent of the more than 3,900
colleges and universities. For several years, the
Carnegie Institution has provided a classification
scheme for U.S. universities. While the scheme is
based on degrees granted (type and number), it is
also quite useful for analysis of research funding.

The Carnegie categories include: 

Doctoral/Research Universities—Extensive
Doctoral/Research Universities—Intensive
Master’s Colleges and Universities I
Master’s Colleges and Universities II
Baccalaureate Colleges—Liberal Arts
Baccalaureate Colleges—General
Baccalaureate/Associate’s Colleges 

While our present concerns require no detailed
description of the categories, the basic distinctions
are obvious from their names: Some produce 
only baccalaureate degree holders, some also 
produce master’s degree holders, and some 
produce doctoral degree holders. Many extremely
competitive institutions have no graduate programs
and are chiefly engaged in the education of 
undergraduates and, generally, have quite modest
research activities. From the standpoint of 
contributing to the U.S. national innovation system,
the 261 doctoral universities—only 7 percent of 
the total—are by far the most significant producers
of research. Table A.1 (see page 44) gives the distri-
bution of colleges and universities by type. As we
see, fully 42 percent of the 3,941 are two-year col-
leges where there is little or no research mission
(http://www.carnegiefoundation.org/Classification/C
IHE2000/Tables.htm, downloaded June 2, 2003). 
To be sure, the universities that do not have doctoral
programs or significant research missions nonethe-
less have an extremely important role to play in 
the U.S. research enterprise. A great many of the
students pursuing doctoral degrees have undergrad-
uate training from universities that do not grant
doctoral degrees. 
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If we consider the amount of money spent on R&D,
we see that the university sector has played an
increasingly prominent role. As we can see from
Figure A.1, universities provided only 11 percent of
total U.S. R&D in 2000, but an estimated 27 per-
cent of the applied and basic research in 2000,
including 43 percent of basic research. For some
time, universities have been the major provider of
basic research. Over all, industry remains the great-
est provider of R&D, but industry invests a great
deal in technology development and relatively little
in basic research. The share of academic research,
as a percentage of all providers, has doubled since
the 1950s, from about 14 percent to 30 percent. As
a proportion of gross domestic product (GDP),

academic R&D rose from 0.07 to 0.30 percent
between 1953 and 2000 (National Science 
Board, 2002). 

Figure A.2 reinforces the point that academic
research is an elite enterprise. As Figure A.2 shows,
the top 100 universities spent about one half of the
$30 billion that the 3,900 U.S. colleges and univer-
sities spent on research in 2000. Where do these
research dollars come from? As Figure A.3 shows,
the federal government is, by far, the chief provider
of academic research funds.

From the standpoint of understanding university
research centers and their importance, these con-
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Notes: Figures in italics are aggregated from subcategories. Percentage details may not sum to totals due to rounding.
Source: http://www.carnegiefoundation.org/Classification/CIHE2000/Tables.htm  

Number of Percentage
Category Institutions Distribution
Total 3,941 100.0 

Doctoral/Research Universities 261 6.6
Doctoral/Research Universities—Extensive 151 3.8
Doctoral/Research Universities—Intensive 110 2.8

Master’s Colleges and Universities 611 15.5
Master’s Colleges and Universities I 496 12.6
Master’s Colleges and Universities II 115 2.9

Baccalaureate Colleges 606 15.4
Baccalaureate Colleges—Liberal Arts 228 5.8
Baccalaureate Colleges—General 321 8.1
Baccalaureate/Associate’s Colleges 57 1.4

Associate’s Colleges 1,669 42.3

Specialized Institutions 766 19.4
Theological seminaries and other specialized 
faith-related institutions 312 7.9
Medical schools and medical centers 54 1.4
Other separate health profession schools 97 2.5
Schools of engineering and technology 66 1.7
Schools of business and management 49 1.2
Schools of art, music, and design 87 2.2
Schools of law 25 0.6
Teachers colleges 6 0.2
Other specialized institutions 70 1.8

Tribal Colleges and Universities 28 0.7

Table A.1: Distribution of Higher Education Institutions by 2000 Carnegie Classification



45

MANAGING THE NEW MULTIPURPOSE, MULTIDISCIPLINE UNIVERSITY RESEARCH CENTERS

Figure A.1: Academic R&D, Basic and Applied Research, and Basic Research as a Proportion of 
U.S. Totals: 1953–2000
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Figure A.2: Share of Academic R&D of Universities and Colleges by Rank of R&D Expenditures: 1985–1999
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textual features of academic research are especially
important:

• Just as the research funds are heavily concen-
trated in the doctoral-granting universities, so
are the centers. 

• Universities are strongly oriented to basic
research, and many of the university centers
represent efforts to balance, diversify, or inte-
grate research types, especially encouraging
increased applied research.

• Just as the federal government is the chief
source bankrolling university research, it is 
also the chief source of funding for university
centers—this despite the focus of centers on
increasing industry support of university
research. 
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1. http://www.instadv.ucsb.edu/news/hot-news/
00-01/20001207a.htm, downloaded August 18, 2003.

2. Personal interview with the authors, May 23,
2003, Washington, D.C.

3. This is a preliminary estimate based on Georgia
Tech’s Research Value Mapping Program’s pre-test survey
of 443 university science and engineering faculty imple-
mented in fall, 2002.

4. With the exception of a few public officials, we
do not identify particular individuals in the interview
data presented below. The Center-affiliated interviewees
are all from the list of MMURC interview sites listed in
the appendix, including both NSF ERCs and STCs. While
we made no promise that the interviews would not be
for attribution, and no such pledges were asked of us,
there seems to us little to be gained by identifying partic-
ular individuals.

5. Personal interview with Dr. Lynn Preston, Deputy
Division Director, Division of Engineering Education and
Centers and Leader of the ERC Program, National
Science Foundation, March 11, 2003.

6. According to the NSF, “a cooperative agreement
is a type of assistance award which may be used when
the project being supported requires substantial agency
involvement during the project performance period.
Substantial agency involvement may be necessary when
an activity: is technically or managerially complex;
requires extensive or close coordination with other
Federally supported work; or helps assure suitability or
acceptability of certain aspects of the supported activity.
Examples of projects which might be suitable for cooper-
ative agreements are systemic reform efforts, research
centers, policy studies, large curriculum projects, multi-
user facilities, projects which involve complex subcon-

tracting, construction or operations of major in-house
university facilities and major instrumentation develop-
ment.” http://www.nsf.gov/bfa/cpo/gpm95/ch2.htm#ch2-2,
downloaded August 9, 2003.
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