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Abstract: Professional management is increasingly importansféiccessful research at universi-
ties as well as other organizations. This explaoyateview draws on different bodies of literature
in order to reformulate the complex challengesesiearch management by applying newer or-
ganizational theory. Research management can bwilses as boundary work that produces
couplings between science and the wider societga®e of the complexity of organized sci-
ence, management is increasingly indispensablagore the social, cognitive, and material pre-
conditions of research. This paper discusses diftemeans of research management on the re-
search group level and within university departraeResearch organizations are characterized
by their relative diffuse distribution of managerh&mctions over organizational levels as well
as by little direct determination between organae elements. Charismatic scientific leaders
can enhance the efficiency of research organizateomd projects. More recently, universities
have started to create new management positiofsnwgrojects and centers. Scientifically
trained people are hired as specialists in resea@hagement, constituting a new professional
role. In contrast to pure administration, the nesearch managers make decisions with reference
to scientific knowledge and the societal environtridnesearch.
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1 Introduction

Professional management is increasingly importansficcessful research at the university. Far-
reaching institutional changes within German ursitess that have been amplified by the Initia-
tive of Excellence (Exzellenzinitiative) are onlgeocase in point (Hornbostel et al. 2008; Son-
dermann et al. 2008). This government funded pragsapports the establishment of large, in-
ternationally competitive research clusters, calleshters of Excellence, within leading universi-
ties. Similar tendencies towards research centnsbe observed in many countries (Hackett
1990: 252; Katz and Martin 1995; Corley 2005). iglds relying on expansive technology and
interdisciplinary cooperation, organized collabamas have advantages over independent univer-
sity groups led by single professors. Some autbbserved growing similarities or isomorphism
among non-university institutes, industry laboregeyrand the university. While the autonomy of
scientists within industrial and large-scale reslkeasrganizations has been growing—e.g. to at-
tract outstanding scientists and to create an @ptamntext for creativity—the availability of or-
ganizational resources has become an importardrfacuniversity research (Hurley 1997; Pow-
ell and Owen-Smith 1998; Mirowski and van Horn 20BGrukawa and Goto 2005). Large col-
laborative projects and the commercialization seerch in many disciplines reveal this tendency
(Gulbrandsen and Smeby 2005). It is not surprighren, that many authors choose resource-
centered approaches towards organizations wheristudesearch management (Slaughter and
Leslie 1997; for an overview over the concept samBy 2001).

The accumulation of financial, cognitive, and ingtental resources in research collaboration
allows a higher degree of labor division. Thisrisetand well-studied for interdisciplinary col-
laborations (Klein 1996; Shrum and Genuth 2001;Hgke et al. 2004); much less studied is the
emergence of new professional roles within researganizations. It was shown that the em-
ployment of technicians (Barley and Bechky 1994ngieeers, and research managers can im-
prove the performance of research collaborationsli® et al. 1986). In bigger cooperation pro-
jects crossing organizational boundaries, discgplirand functional division of labor seems to be
inevitable. Hence, systematic planning (Glueck Dmich 1972), a higher degree of formaliza-
tion (Shrum et al. 2001; Chompalov et al. 20023 #me definition of interfaces for data and
technology sharing (Kwa 2006), theory connectiarg atakeholder participation all need to be
negotiated. The goal of this paper is a structingdar from complete review of literature on re-
search management.

| prefer the term management to “governance.” Hawethe governance approach captures im-
portant dimensions of the same topic. Research geamant is not carried out by a single power
or principal at the top of the research system@ands agents within a clearly structured hierar-
chy. It is instead distributed to a large numbemaire or less independent actors dispersed over
different levels of hierarchy, the political systeamd within research organizations (Mayntz and
Scharpf 1995: 16; Jansen 2007; Benz 2007). Thergamee approach, originating in political
theory, focuses on the emergence of binding rilesugh formal organization, institutionaliza-
tion, and shared norms and values. In contrastl] facus on management as a procesdexi-
sion-makingvested in specific organizational and cognitiveteats. Research management re-
fers to the day-to-day activity in which the compband permanently changing institutional envi-
ronment of scientific work has to be taken intoaot in order to make research possible. It is
characterized by competition and collaborationatbes who have different, sometimes conflict-
ing goals and varying access to organizationaless, power, and assets.

Sometimes “research management” seems to be jusivdabel for positions within the univer-
sity administration. In many other cases, new ralesemerging in which heterogeneous skills
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converge that are essential for successful reséalotkey and Allen-Collinson 2009). The ne-
cessity to manage research stems from at least thterconnected developmenitst, an in-
creasing number of research organizations competérce resources provided by governments
or by the private sector (Shrum et al. 2001: 683ughter and Leslie 1997%econdthe com-
plexity of many scientific problems require interr transdisciplinary collaborations within or
between research institutes and often non-scierdifjanizations (NAS et al. 2005; Kwa 2006).
Third, many fields depend on expensive infrastructufas|ities, and instrumentation such as
particle accelerators, genome sequencers, airplanpsr computers, or even satellites that re-
quire government support as well as interorgaropali collaboration.

The increasing demand for societal support of rebehas had created new opportunities for
politicians to pursue non-scientific social agenttasugh science policy (Simpson 2004: 253).
Funding decisions are increasingly coupled witreexdl, non-scientific goals such as interna-
tional competitiveness, usability, or the solutiohurgent social problems (Remington 1988;
Hellstrém and Jacob 2005). A large amount of researoney is even distributed outside the sci-
entific peer-review processes (Powell and Owen-5m#98: 267) or through procedures of ex-
tended review involving stakeholders from indusprglicy makers, or lay people from civil soci-
ety (Nowotny et al. 2001). Scientists need to thlese new external influences on research goals
and evaluation into consideration and design ptsjaccordingly. Lobbying science policy and
convincing political actors about the importanceeftain research lines has been a challenge for
scientists since extensive government funding bélyarkay 1976; Hart and Victor 1993). In a
common analytic framework, authors differentiatereé levels of the research system: a policy
level, a strategic level, and a performing or openal level (OECD 1991; Rip and Van der
Meulen 1998; Morris 2002).

Along these lines, many authors described varicienpmena when using the term ‘research
management.” The majority focused on the managewfenational R&D systems. Despite set-
backs of the planning approach toward scientifiecettgpment in the 1970s, politicians and uni-
versity leaders developed new managerial approachkgher education (Slaughter and Leslie
1997; Simpson 2004). In contrast to older largdesoesearch strategies working toward the de-
velopment of specific technologies, newer prograftsn require scientists themselves to justify
the usefulness of their endeavors. In additionitipians frequently assume that useful research
could find support outside government programshWlit doubt, basic research programs are still
in place, though they may have shrunk relativelyjnpared to applied and problem-oriented re-
search. Nevertheless increasing collaboration fuiths and external stakeholders is not just an
empirical observation (Nowotny et al. 2001) butdditiral objective. Discursive concepts such as
‘transdisciplinarity,” ‘relevance,’” or ‘competitiveess’ refer to new research goals. The manage-
ment of strategic collaborations provides a wagdbieve them (Hellstrém and Jacob 2005).

A secondform of research management can be found on tlet & funding agencies. Program
mangers do not only translate societal problem®&s$earch opportunities, but they are also me-
diators who observe scientific development closelyg try to relate new research areas to politi-
cal agendas. In fields that are highly dependendrenor a few agencies, program managers can
influence scientific dynamics by promoting and ligaiing scientific choices sometimes even on
an international level (Kwa 2006). Examples are RA8anagers in climate research and geo-
physics (Lambright 2005) or the influence of thetiblaal Institute of Health (NIH) on medical
research. In Europe, similar roles are emergingiever, European program managers are rarely
as influential as are those in the US (for theaasing role of funding agencies in the cognitive
development of science, see Braun 1998).



A third level of management is the administration of redearganizations, e.g. the university or
higher education consortia (Beerkens and Derwe®@&)2 Due to changing policies, university
administrations have tended to promote managedatral similar to business organizations
(Buchbinder and Newson 1988; Slaughter and Le$8l#7), sometimes called New Public Man-
agement (Ylijoki 2003:330) or New Managerialism @oe2006). They are characterized by for-
malized routines of controlling and evaluating tgprove productivity and increase the account-
ability of researchers for the use of resourcesthacutcome of research activities. In academic
capitalism (Slaughter and Leslie 1997), fundingassidered an investment that should produce
returns and generate income for the university. dttention of university leaders shifted from
the orchestration of autonomous research towardsungble outputs (Simpson 2004; Jacob
2001). Many universities prioritize more productaeas and distribute internal funding accord-
ingly (Taylor 2006). In many cases, allegedly maafjidepartments were closed down entirely.

| will focus primary on dourth level, on project management in research growsgarch clus-
ters, centers, and the department where researdhisvactually done and where decisions are
made with reference to the societal environmeneséarch as well as to the cognitive dynamics
of a scientific field. How do university researcheope with the changing societal environment
and institutional reforms? While answering this gjien, the three management levels introduced
above cannot be neglected. They are an integralopahe environment of university research
and they shape the work conditions, the opportwstitycture, and constraints—sometimes in the
intended direction, sometimes with surprising outes.

The review has the following structure. In the negtondsection; | explore the external reasons
for the emergence of new forms of management attinersity. In thethird section, | outline
internal organizational problems that need to b@agad. In thdourth section, | sketch some
approaches of modern organizational theory thduented the thinking about organized re-
search, especially in relation to the productiorkmdwledge. In thdifth section, | discuss goals
and means of research management within reseavapgrin collaborations between groups and
organizations, and at departments and center$elsixth section, | ask how different manage-
ment functions are distributed to new roles anditjpos within research organizations and
whether a professionalization of research managenanbe observed. In tlseventhconclud-
ing section, | present some questions for furteeearch.

2 Research management at the boundaries of science and society

Research management can be described as work atizatjonal boundaries as well as at the
boundaries of science and society which are ingrgigscomplex and blurry (Whitchurch 2006).
The term ‘boundary work’ was originally introduceareplace the logical criterion of demarca-
tion of scientific and non-scientific propositiofBopper 1994, first published in 1935). In the
social studies of science, it was suggested thahtssts actively draw the boundaries between
science and other parts of society and maintaim tbteategically through their actions and highly
specialized discourses (Gieryn 1983; Guston 1988)mportant part of boundary work ensures
the societal support and resources necessarydaratinuation of the increasingly costly scien-
tific endeavor. Boundary work does not mean sedi@gat is rather a constant attempt to main-
tain control over the complex relationships of eesh with its societal environment. Because of
the enormous need for resources and the growin@lesity of the institutional environment, the
orchestration of research projects is very labterisive. One effect is the emergence of special-
ized boundary organizations that bridge science thedapplication of scientific knowledge
(Jasanoff 1990; Guston 2001; Hellstrom and JacdiB3RONotable examples are technology
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transfer or industry relationship offices at unsiges (Fisher and Atkinson-Grosjean 2002), user
boards, or organizations that transform scienkfiowledge in expertise for policy-makers (e.g.
the Intergovernmental Panel for Climate Changelevi2001).

By shifting the attention from the level of exptlgistated organizational goals to the day-to-day
operations, | suggest a more general meaning afmtary organization.” All research organiza-
tions can be considered boundary organizationfiensense that they regulate the relationship
between science and society. Within organizatigns,much easier to mobilize resources for re-
search. In fact, advanced research is virtuallyossfble outside formal organizations. They pro-
vide legal frameworks and legitimization; scierstiate hired and paid by organizations and they
benefit from organizational prestige. In short, angations reduce the complexity with which
researchers have to cope. This is also true f@ansel members of an organization surrender
some of their freedom (e.g. control over time) &ngvery specific advantages resulting from a
complex division of labor (Fujimura 1987).

Of course, scientists have been, consciously or alatays engaged in boundary work. In the
laboratory, they need to translate raw data, erpanrtal, or field notes, and new ideas in a the-
ory-guided form that would fulfill the norms of saitific communication (Latour and Woolgar
1986; Knorr-Cetina 1981; Bazerman 1984). Howeveyndary work at the laboratory level is
rarely sufficient in modern science. Scientistswsgally members of committees within and out-
side their organizations; they negotiate with fungdagencies, lobby research policy, and they
influence the distribution of funding by reviewipgoposals of others.

With the high complexity of the boundaries and rfiemms of (structural) coupling of science and
the wider society (Weingart 2001), research managens not limited to the work at the outer
margins of organizations. The meandering boundéeéseen science and other parts of society
proceed within and through research organizatiblisorganization would be able to focus all
day-to-day operations entirely on scientific matdduman resources, public relations, account-
ing, planning, and legal departments show thafuihetional differentiation of society is reflected
in the structures of every research organizatignp®ducing new connections between science
and its environment, research organizations are @btontrol the boundaries between different
functional systems of society regarding their sfpegoals and missions.

The university exemplifies the fact that competiuigjons about the role of an organization can
coexist. Following a new Managerialism, univergtministrations attempted to gain more con-
trol over research work. At the same time, indialdscientists developed external connections
with funding agencies, cooperation partners, orildestry. The resulting centrifugal tendencies
can decrease the influence of university admirtisina. The potential or actual conflicts within
universities reflect the tensions between diffeisattors and the necessity to mitigate and man-
age them. The integration of research and teadhasgoeen a central objective in the university.
The resulting conflicts are well-known: professoonplain about their teaching load eating up
necessary time for research; successful researnbgtsct their teaching obligations, etc. (Schi-
mank and Stucke 1994; Slaughter and Leslie 1998\ dbuplings, e.g. between research and its
application or policy consulting, generate simikamsions.

Research management—as defined here—refers taateaisiking processes with a double ref-
erence: scientific dynamics (knowledge productiod eertification) and society. One outcome is
that the boundaries between the administrativesarehtific domains of the university are not as
clear cut as they used to be (Whitchurch 2006)ddition, an entrepreneurial attitude toward
problem-solving and career-planning has replacedlatus quo in which scientists considered
each others as equals. The goal of research maeagésrthe production of selective couplings
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between organizational elements, disciplines, @ndsa organizational boundaries. By tightening
loose couplings up within temporary projects tha@ive capacity of research organizations can
be increased. This functionalist definition does$ mveal who actually manages a specific task
within a given context. | consider it a researclegjion that cannot be solved using an elegant
definition alone. As a high variety of managemanasgements can be observed, research con-
texts become more diverse (Nowotny et al. 200&ssume that the concentration of some of the
distributed management tasks within specializedagament positions could foster the devel-
opment of new professional roles.

The definition | suggest is not compatible with la#rature. In addition to the many phenomena
called management discussed above, there is adeador new terms in organizational theory.
Hansson and Mgnsted (2008) call the formalizedimestof administration ‘management’ and
see entrepreneurialism in science as a newer dawelat; governance (Jansen 2007) is another
example (focusing more on rules than decisionshetieless, they describe similar develop-
ments. Of course, rationalist management theow@ssd on the distinction between the (genius)
entrepreneur and managers as her or his agents wiessary but less creative bureaucracies
cannot be applied to today’s network organizatiagere innovative initiatives can originate
from various positions within and outside the oiigation. One might argue that management
itself is changing (Lakomski 2005); professiondiiza and entrepreneurship can now be consid-
ered two sides of the same coin. Professions peosndployees of organizations authority that is
not necessary vested in the hierarchy of an orgéioiz (Ben-David 1984: 154) and hence room
for entrepreneurship. But in order to understarsg¢aech management and its distribution among
different actors, research management has to bieglisshed from (scientific) leadership (Hans-
son and Mgnsted 2008: 655).

Research management was often thought of as adascientific elites whose leadership re-
sulted exclusively from reputation gained by abaverage contributions to a discipline (Mulkay
1975; Crane 1972). However, productivity and exarele alone do not qualify scientists to be
good managers. Research management requires algeeer of a subject matter, the ability to
coordinate interdisciplinary efforts, and individsiavho are highly interested in the societal im-
plications of their fields. Some of these complexnands even contradict the traditional role of
scientists. The high managerial workload often ceduscientific productivity (as measured by
the number of publications). This explains also &lctual seniority of many scientific leaders.
The second connected reason lays in the rewardmnsystscience. After a long publishing career,
alternative sources of acknowledgement and staasrbe more attractive since much cannot be
gained by the publication of yet another paperniziad (2001) showed that at advanced career
stages, teaching and administrative experiencednfle the salary of scientists more than the
number of publications.

It is a newer development that younger and middledaPhDs pursue research administration and
management careers. Motivation for this can be rstoled in relation to the reward system of
science. Because of the competition that makeseatdc career more difficult and the demand
for qualified personnel that understands the sifierds well as the social implications of re-
search, research management has become a caneer foptscientifically trained students. The
mere administration of money and personnel withm university is characterized by prescribed
procedures and provides only little freedom forowettive initiatives. But modern research man-
agement has changed. New functions like the org#ioiz of information exchange, strategic
planning, public and user relations provide roomci@ativity and leadership (Morris 2002: 823).
But such management positions are still a secongtetior many. To improve this situation, two
scenarios might be implemented either separatelin aonjunction with one anothekFirst,
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managerial work could be integrated within the tapanal market of science. It is common for
leading scientists to be mentioned as co-authozapers (Owen-Smith 2001); it is less common
for non-leading managers to be mention8dcong it seems more likely that a new profession
will emerge (Kirkland 2005) with separate standastiperformance and success. Within such a
profession, management work would be evaluatednlyt by its beneficiaries but also by man-
ager colleagues. The development of a new fieldxpfertise, with its own journals, university
courses, and conferences, would be an indicatsuch a development.

However, the variety of research managers’ respditigis and the differences in their influence
and responsibilities among organizations show meobtsyabilized role expectations. At universi-
ties, scientists often do not know what services research managers provide or should provide.
The task uncertainty typical for research (Whitl384, Omta and de Leeuw 1997) propagates
into the research manager’s role. Even if somearebemanagers are quite influential, most of
them cannot refer to a role model to demand autgnammore responsibilities. Conflicts with
scientists and their specific ideas of self-goveogaare common. Problems usually occur if sci-
entists delegate work without giving up tight cohtover finances and organizational routines
(Jacob 2001: 91-93). Proficiency in research managé stems mostly from tacit knowledge,
personal qualities, and experience (Hockey andnAllellinson 2009: 145). Talented and well-
connected manager-scientists are treasures faarodserganizations and often almost irreplace-
able. Whether in the long run these research masagjethe new type will be able to pursue
high-profile careers, or whether they will stay fioed to sometimes precarious lower or middle
level positions, is an open question (on the rédlaeav marginal positions at the university, see
Hackett 1990: 252-254).

In contrast to firms, the emergence of professianahagement in research organizations has
rarely been the result of a widespread convictiat formal organization would be a better way
to achieve scientific goals. Quite the oppositarseéo be true. Scientists have always been de-
fending their autonomy against the growing demasfdsiversity or government bureaucracies.
Formal organization has been seen as a constoaintlividual’s creativity (Hemlin 2006a: 85).
New management roles in the university emergedariiypnfrom an overload of self-governance
capacities resulting from the internal and extenmadistraints of changing R&D systems and the
coordination efforts of collaborative research.

3 Problems of Organized Resear ch

3.1 Organized Research and the “Organization of Sciénce

Organized research became prevalent in the mid-@&tkury and has been a challenge for the
science studies ever since. Bernal (1967, firstiplubd in 1939) reasoned that effective organiza-
tion would be essential for bringing research ite service of broader society and the produc-
tion of wealth. Merton and Polanyi considered tewies toward national R&D policies as
threats to the autonomy of science. The freedomishessential for the productivity of creative
individuals as well as the inherently communal gtite of science seemed to be at stake (Merton
1968; Polanyi 2000, first published in 1962). Neleless, the “occupation of science” (Ellis
1972) for societal purposes grew rapidly. Followigrton, many sociologists assumed that the
orientation toward profitable products and the it#sy management demands in business firms
and the professional ethos of university-traineekrdcsts would clash permanently (Marcson
1961; Kornhauser 1962; La Porte 1965). The reguhite-strains (Evan 1962) — it was assumed
— would cause less satisfaction among scientist&iag in industry. Surprisingly, the opposite
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turned out to be true. In a series of surveys,arebers in for-profit organizations were more sat-
isfied with their work than university employeesrev¢Cotgrove and Box 1970; Barnes 1971). A
variety of reasons for this satisfaction were pided: First, even corporate scientists are some-
what removed from hierarchical structures due wttsk uncertainty of researcher’'s work. In-
dustrial scientists also enjoy a relatively higlye of autonomySecond organizational struc-
tures and the availability of resources can redheeburden of coping with complex institutional
environments if R&D departments are organized jppsutive ways. Hence, the literature on ef-
fective knowledge and innovation management in diris1 overwhelming (Brown and Duguid
2001). The independence of industrial researchrera the scientific reward system might be a
third reason. Industrial researchers can draw satisfaftom functioning products and they are
often rewarded by their employers, e.g. by a hgary (Dasgupta and David 1994; Powell and
Owen-Smith 1998: 254).

Another strand of literature deals with “Big Scieh¢De Solla Price 1963). The goals of large-
scale research organizations have always beerobetexous. Especially in physics, many bigger
institutes have been dedicated to pure basic resé@alison and Hevly 1992). Nevertheless, af-
ter World War I, national governments attemptedtiger the scientific development in order to
pursue strategic goals (Jang 2000). Leading ssisntiefined policies within government bu-
reaucracies (Hart and Victor 1993). However, ttetdny of large-scale research took unexpected
turns and revealed the limits of control and comdnapproaches to research. Many of the far-
reaching visions formulated in the early days (8vginberg 1968) never became reality. In con-
trast to Polanyi’'s assumption about the low capaaitproblem generation in planned research,
the invested resources generated an abundancevo$aientific problems. Nevertheless, many
scientists were more interested in new problems tihdhe original political goals. The assimila-
tion of large external inputs (money, machineryyvampower, Weinberg 1968) often led to the
diversification of research goals (e.g. Galison &wgmp 1996; Lambright 2005). Modern gov-
ernment research organizations usually have sedgsaiplinary and interdisciplinary depart-
ments and they are committed to a vast numbertefdgeneous missions (Sutton 1984).

The conclusion that can be drawn from the liteetun large-scale research organization and in-
dustrial research is twofolékirst, it seems difficult (if not impossible) to steardacontrol scien-
tific development through research policy and orgation. Secongformal organizations are able
to facilitate and support research. The availabdit resources and certain forms of work organi-
zations increase the likelihood of research suceaessproductivity (Hurley 1997). Even if the
connection between organizational goals and th& wbiscientific employees is usually loose,
research outside formal organizations is remarkedoly. These findings seem to be contradictory
at first glance; and indeed, this alleged contttamhichas been a conundrum for an organizational
theory of scientific research for a long time.dtalso reflected in ambiguous attitudes of many
scientists toward organization and management ipJ2@01).

In the sociology of science, the term ‘organizatioais been used in different ways, which have
not been always precisely distinguished. The sergulthe organization of science’—was used
in the sense of social order or structure and demeed different phenomena as disciplines, the
communal and the professional organization of sigen(Ben-David 1984), the reward system
(Hagstrom 1965), and—neglecting categorical difiees—formal organizations as universities
or government laboratories (Weingart 1976). Thesddoften plural) use—"research organiza-
tions™—refers solely to formal organizations (unsiées, national labs, or industrial research
departments) in the sense of modern organizatibealry. In order to avoid this confusion, | re-
fer to the (non-organized) social structure of sceeusing a different terminology: it can be con-
sidered an institution or a functional system (&@rer 1966; Luhmann 1990). Some authors de-
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scribed the reward system of science as reputatinaegets (Bourdieu 1975; Latour and Wool-
gar 1986). The term research organizations as it iege refers to more or less formal organiza-
tions. Thus it differs also from the “professiorabanization” of scientists (as used by Ben-
David 1984) as well as from self-organization (Kmand Kuppers 1989).

3.2 Universities as Organizations

The identification of universities with autonomaarsd disciplinary science is an example for the
imprecision discussed above. A certain type of @adirmal organization was widely identified
with informal or even unorganized science (e.g. Nimy et al. 2001). Of course, the dominance
of university research shaped the institutionalkzrabtf science for a long time. However, main-
taining the faculty’s autonomy and the relativeagiment of tenured professors from hierarchy
has been an organizational decision in itself (Bemid 1984). Once in place, universities could
only gradually depart from this model. Otherwideeyt would have lost their attraction to excel-
lent scientists. Nevertheless, the idealistic dpgon of academic freedom has mostly focused on
leading universities. In many second or third fiestitutions, the teaching function dominates
over research. In addition, the expansion of higltkication that was not accompanied by a pro-
portional growth of funding generated a shortagéaotilty positions which gave universities a
bigger leverage to impose new organizational demand scientists. In so-called new Higher
Education Institutes (HEI), such as German Univesifor Applied Research (Fachhochschulen)
or schools focused on engineering, research igutishalized in a very different way than at re-
search universities usually in corporation with 1sarentific partners (Hazelkorn 2005).

The communal structure of science easily crossnggrozational boundaries proved to be very
effective in terms of scrutinizing knowledge clairasd distributing acknowledgement among
productive and excellent scientists. However, timmunity model is less effective in resources
acquisition. Modern academic research is an orgdnactivity that requires the mediation be-
tween the quite different arenas of science, ecogngublic, and policy (Hackett 1990). The
autonomy of scientists has rarely been discussexdfanction of available resources. However,
the concept of entrepreneurship entails that anssts freedom to make research decisions is
determined not only by the organizational autondiay also by available money, instrumenta-
tion, and collaborative networks.

Universities are textbook examples for structumalplings of several societal functional systems
within or through formal organization (Baecker 199 Tacke 2001; Luhmann 2002:18; Lieck-
weg 2003: 62). The traditional coupling betweenoation and science has been extended (or
even replaced); universities are also the placmuoplings between economy and science or pol-
icy and science. At the same time, universities tlos quasi-monopoly of integrating science into
society. Until recently, the societal support ofvensities was not primarily based on their re-
search function. The support varied depending erctiuntry and the university type. The educa-
tional function and, especially in elite univers#tj the reproduction of social status have been
more important. The forms of coupling (formal ofarnmal, long-term or episodically) and the
channels of knowledge- and problem-transfer betwieeruniversity and wider society are much
more heterogeneous than the older linear modelrmiation or even the theory about new forms
of institutionalized university-industry-relationps (Etzkowitz and Leydesdorff 1997) suggest.
Knowledge transfer takes place through alumni wagkn different professions (Mangematin et
al. 2003), political campus organizations, or thdividual initiatives of scientists to connect with
actors in civil society (Krticken et al. 2009). Rash is only one among many other activities at
the university (Blau 1973). As early as in the 196is observation was captured with catch-
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phrases like “multiversity” (Kerr 1995, first pubhied in 1963) or “university-bundle” (Parsons
and Platt 1973).

Despite their particularities, universities areaad formal organizations. In the literature, univer
sities have been viewed as fairly inflexible stanes, struck by institutional inertia, and dedidate
to traditional values instead of rapid organizagiochange (Alpert 1985; Hellstrétm and Jacob
2005). Regardless of this widespread image, untesdave proven to be quite adaptive (Lehrer
et al. 2009). Of course, these adaptive capalsilidiel not stem from effective planning in the
administration but instead from the relatively |ltvels of control over organizational elements.
The high autonomy of departments, research cenéad, graduate schools provides enough
flexibility to realize new forms of couplings withiother domains of society, often as a result of
individual initiatives and bottom-up pressures (&«@n et al. 2009). Examples are the commer-
cialization and the marketing of proprietary knodge (Slaughter and Leslie 1997), professors
engaging in policy advisory roles, or social adwycal he integration of research in society var-
ies between disciplines and even within discipliaes.g. the contrast between the trend to pat-
enting and the open source movement in the lilenseis shows (e.g. Maurer et al. 2004). Despite
successful adaptation to a changing environmeilggtsities have experienced an ongoing iden-
tity crisis. It seems difficult, if not impossiblgy formulate an overall mission that would wrap up
all the different types of knowledge productionueation, and the vast number of other activi-
ties. In the past few decades, universities werdrooted with an endless reform process that
constantly failed to capture their complex sociétaktions (Scott 2006; Rochford 2006).

In the beginning, the growing importance of extéfmading within the university did not stem
so much from organizational pressures or the dyanfiresources. A few scientists with an en-
trepreneurial attitude towards science tried teedttheir freedoms once promised by the univer-
sity. Due to the inability of the university to ince many modern large-scale projects, they cre-
ated alliances with industrial or governmental oigations that ensured access to additional re-
sources and expanded opportunities (Powell and €8meith 1998: 264). It is somewhat ironic,
but the possibility of signing external contradiattgenerated higher external dependencies is a
result of the freedom university scientists enjoyddny universities promoted this development
and made the amount of external funding a benchrfwarkaculty evaluation. Nevertheless, a
shift in power distribution within the universityganization occurred with increasing resources
governed at the department or institute level.

In the US, the role of centralized university adistiations has been shrinking since the 1970s.
The participation of scientists in faculty goveroans declining and some leading scientists earn
more money than the presidents of their own unitress(Alpert 1985). Germany has a similar
tendency: government funding of universities hasnbghifting away from a general institutional
support to project funding (Germanrittmittel) and amplified the trend to powerful departments.
The increase of funding and power at the departieset or for temporary projects led to a new
demand for management functions closely connectdbet research process itself. In the entre-
preneurial university (Clark 1998; Etzkowitz 199&hrer et al. 2009), scientists can be seen as
leaders of relatively autonomous quasi-firms witthe university (Etzkowitz 2003). That is es-
pecially true for research groups working closelthviirms, but it is also true for basic research.
Scientists have to generate income either from mgorent funding or other sources (Hansson
and Mgnsted 2007).

The ideal university was thought of as an orgammatjoverned solely by scientists. Neverthe-
less, universities are characterized by a doubletsire: they are collegial organizations and bu-
reaucracies at the same time. University admiristra have implemented (usually more than
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just a few) formal rules and everyone was suppdsecomply with them regardless of their
status and scientific reputation. These rules yairgerfered with faculty governance and they
limited the power of the administration. For resbarthe university’s administrations played an
indifferent, in some cases a supportive role ssemanagemerior research (Woodrow 1978). In
contrast, the new more complex “social contract’ daiversity research (Leydesdorff and Etz-
kowitz 1997) requires managemaitresearch, because the prerequisites for everjesmmgject
have to be negotiated with funding agencies, ptgadners, hosting organizations, and with ex-
ternal stakeholders. Both forms of managementndffar research, can be observed at the level
of university administration and increasingly ag¢ thvel of departments or projects; for the most
part they are inseparably intertwined. Becauséetitaditional independence of these levels, this
double structure generates specific problems amgkBmes tensions about control and power.

4 Vantage Pointsin Organizational Theory

4.1 Isomorphism and coupling—system vs. network petispec

In the recent organizational turn in science stidkeellstrom und Merle 2003, Robbecke et al.
2004, Hemlin 2006a), newer approaches of orgaoizatitheory were applied to research or-
ganizations. While older organizational studiesufsd primarily on firms characterized by bu-
reaucracy, hierarchies, the motivation and corgfolork as well as clear-cut membership and
client roles, organizing is increasingly analyzeddaadynamic process (Hernes 2008) in which
formal structures provide orientation and sensadflgct only a small part of the daily processes
and operations within an organization (Meyer anav&®o 1977). Approaches like management
without leadership (Lakomski 2005), distributed mge@ment, governance (Jansen 2007), or net-
work organizations (Powell 1990) describe decisitaking processes within flat hierarchies that
often cross permeable organizational boundaries.t@hsion between formalization and informal
dynamics that change or marginalize existing stmast and practices is widely seen as an inno-
vative force in organizational life. Furthermore,understand research organizations, the specific
role of professionals in organizations must be esslrd. Professionals draw on authority and re-
sources that are rooted in interorganizational gt not in their position within the hierarchy
of formal organizations. This is especially true fesearch where the motivation of scientists
stems from individual career strategies dependpah wnetworks and the reward system of sci-
ence.

Two theories were especially influential in the lges of research organizations: the neo-
institutionalist school and the hypothesis of loosepling (Weick 1976). Both marked a depar-
ture from the fixation on formalization and hietayctowards an interpretation of organizations
within their wider social context. While Max Webattributed the high similarities between or-
ganizations within a field to rationalization andréaucratization, the neo-institutionalist theory
explains the form of a given organization as a fiemcof its institutional environment character-
ized by markets, regulatory regimes, and an orgdioizal field consisting of other organizations
with similar objectives that observe and responcedoh other (Meyer and Rowan 1977). Di-
Maggio and Powell (1983: 150) described three dbffetypes of isomorphism; “[...] Qoercive
isomorphisnthat stems from political influences and the peablof legitimacy; 2mimetic iso-
morphismresulting from standard responses to uncertaartgl; 3)normativeisomorphism, asso-
ciated with professionalization [...].” The pressulesding to isomorphism increase with the fre-
guency of competition and cooperation between argéions within a given organizational field.
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At universities, all three forms of isomorphic e can be observedormative isomorphism
The institutionalist paradigm in science studieshed professional norms, especially the ethos of
science (according to Merton) and the disciplinstryctures of the professional labor market as
the strongest factors forming university organimasgi. The departure from the disciplinary matrix
would reduce the employment chances of studentsatieally at least within the professions,
and universities need to comply with the disciptynstructure to hire well-trained scientists (Ab-
bot 2001: 126; Ben-David 1984: 158f.). By creattlepartments, they reproduce the disciplinary
institutionalization of science. Shifts in the dimary structure are usually slow and depend on
big funding inputs or other forms of outside sagietupport (Bensaude-Vincent 2001; Good
2000), in short, on an external reduction of instinal pressures. Without doubt, the growing
importance of external problems accelerated tha@plisary dynamics, a vast number of new in-
terdisciplinary fields emerged (Klein et al. 20@&;hitzenmeister 2008). But only a few, big and
influential organizations can dominate the insitoél environment (Freeman 1982: 14; Di-
Maggio and Powell 1983: 149); some are even abt@date new disciplines by providing con-
tinuous project funding and creating a labor marfeey. NASA, Lambright 2005).

Coercive Isomorphisnirhis is when universities within a national resbaor education system
share a common legal environment that usually mofess limits the room for experimentation.
In addition, science policies that promote insiiinél change toward commercialization and
managerial control have a strong impact on therorgéional structures of the universities (At-
kinson 2002) Mimetic isomorphismEven if university managers still have room oergained
opportunities for the development of new initiavend policies, mimetic isomorphism occurs
when the institutional changes that shake the @zgtanal field of research generate uncertain-
ties. Mimesis is often the answer of overburdenearsity administrations. Role models, e.g.
the US research system or a few elite universikesHarvard, Stanford, or Berkeley, influence
university and research policies all over the wditd Germany see Hartmann 2006).

The second influential approach is the concepbo$é coupling (Weick 1976; Perrow 1984; Or-
ton and Weick 1990). Coupling refers to the mut@siponsiveness of elements (events, posi-
tions, means, and goals) within an organizationt graserve their own identity, physical and
logical separateness. Common mechanisms of couplingprk organizations are the technical
core and authority (hierarchy); neither dominates gtructure of modern educational organiza-
tions (Weick 1976: 4). At the university, eventslatructural units are loosely coupled. They are
somehow attached but respond usually slowly to etiobr and they have limited possibilities to
force a certain behavior or action. Loose coupliaugsoften rather impermanent, dissolvable, and
tacit. The advantage of loose coupling is thatrdvides building blocks that can be rearranged
for the solution of very specific problems withalisturbing the organization as a whole (ibid: 3).
Loose coupling connects organizational elementzbotally rather than vertically; it requires a
certain degree of autonomy on all organizationatle In organizations with decentralized au-
thority backed by professions instead of hierarecmpgortant management questions can be de-
rived from this approach. According to Weick (ibk): “The question of what is available for
coupling and decoupling within an organization is eminently practical question for anyone
wishing to have some leverage on the system”.

Loose coupling and temporary cooperation are niyt loe observed within organizations but also
across organizational borders. In so-called netwogianizations, elements of different organiza-
tions are rearranged to pursue strategic goalsigirohe complimentary exchange of resources
and capacities (Powell 1990; Podolny and Page 1998 of the main findings is that the dual-
ity between free market exchange and power relshigs (hierarchy) is not appropriate to cap-
ture all forms of exchange in and between orgainizat the social embeddedness of exchange
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relationships was neglected for a long time and @vas reason that organizational theory could
not capture the reality of scientific research (atlder professions). Scientific collaboration is
certainly an exchange relationship mostly withtsigec goals (e.g. to get access to instrumenta-
tion and tacit knowledge, to benefit from publighessets of others, or to gain other advantages);
however it strongly depends on the structures diseipline, pre-existing personal relationships,
and informal networks. In contrast to markets, whieteraction is thought as strictly episodic
and only driven by prices, collaborations in netkgoare more persistent even if they are only
temporarily formalized; for instance in projectsigthusually dissolve after the goals are accom-
plished (or the resources used up). Such formokdloration stabilize informal networks and
personal relationships and make further collabonatnore likely.

4.2 Research and organization as decision-making psEes

The theory of loose coupling describes organizafisesources as a highly flexible medium for
problem-solving while institutional isomorphism carplain why members from different re-
search organizations can relatively easily cooperespecially if they share common values,
speak the language of the same discipline, anthtgreonnected in a complex web of interper-
sonal relationships. Furthermore, laboratories iwith given discipline are characterized by a
high degree of isomorphism often centered on aedaperimental technologies and instrumenta-
tion that provide a vast number of vantage pointscommunication but also by the specific
pressures resulting from the institutionalizatidraadiscipline within the wider society (Gieryn
2008).

Nevertheless, it seems necessary to include am-eetbered perspective to analyze research
management as a decision-making process. Ethnagrapldies of the laboratory (Latour and
Woolgar 1986; Knorr-Cetina 1981) provide a startpajnt. The goal of this approach was to
bring action (Gooding 1992) and a social world pecsive back into science (and into organiza-
tional) studies. Research itself can be descrilsed decision-making process that is not only
guided by scientific knowledge but also situatedhi@ social world of laboratories that are em-
bedded in the wider society. In every organizatimoany decisions have already been made in the
past; research contexts are structured by artjffacggumentation, and resources that limit further
action. Laboratories and other organizational resesiprovide opportunities, but they also con-
strain what employees are able to pursue. Scisriiste to choose problems that can be solved
within a given organizational context. They usuadtect “do-able problems” with a chance of
successful solution (Fujimura 1987). Scientific estments can be described as assembling arti-
facts and knowledge intended to “make things waKhorr-Cetina 1981; see also Hackett
2005). | suggest an extension of this versionstrae way as artifacts and instruments have to be
arranged, bigger collaborations require the reaegdion of widely distributed resources and ex-
perts.

Research can be seen as a dynamic process of zingaoontexts which is flexible enough for

the emergence of new knowledge (learning) but atgd enough that knowledge can be tested
against hypothetical expectations (probation). Reseis highly decision-laden. However, scien-
tific knowledge alone is not a sufficient guideliteedirect such decisions; they are oriented to-
ward social and organizational contexts. For a limg, such contexts were usually called “labo-
ratory” or “experiment.” In modern research orgatiians (or networks), decisions that influence
the outcome of research have a much wider rangdavel to take a larger environment into ac-
count. The society itself serves increasingly ¢éabaratory: with the use of scientific knowledge

for the solution of societal problems and the manmig of the outcomes, knowledge claims are
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constantly tested (Krohn and Weyer 1990). Stillesce is still a highly specialized communica-
tion system (Luhmann 1990: 536); the results ofeexpents or “real-world experiments” in so-
ciety (Grol3 et al. 2005) have to be systematize¢limtheories and by methodical standards (see
Knorr-Cetina 1981; Bazerman 1984; Gooding 1992kaBee of the complexity of the relation-
ship between science and society, the fabricatioknowledge (Knorr-Cetina 1981) has to be
managed.

Organizing is a process of recursive decision-n@akBaecker 1999; Luhmann 2002). Projects
are the smallest unit in organized research (Lumi®®2); they are the place were knowledge is
produced and tested. Projects are rarely formalisigions of existing organizations. They rather
couple different resources available inside andidatof organizations temporarily tightly to-
gether to “make things work” (operational couplinghis version explains why the flexibility of
networks is essential in organized science. Foronganizations embedded in heterogeneous
networks surrounding science contain bits and gi¢icat can be used to create new contexts and
recombinations of knowledge that exceed the cognitapacities of single researchers. A strik-
ing example is particle accelerators that are soptex that they require the cooperation of hun-
dreds of scientists and engineers. Once in plhey, ¢an be used by research groups to perform
certain experiments. In this sense, the role oéoizational elements is similar to the role of in-
strumentation and technical devices (Halfmann 2002)

4.3 Knowledge management

It is somewhat surprising that knowledge managerhasatbeen rarely discussed in the literature
about university research management. It is diffituapply literature to knowledge within firms
to scientific research that results from differeahceptualizations of knowledge. In classical or-
ganizational theory, knowledge was seen as aatateénd or capability of employees, rarely as a
collective good. Consequently, knowledge managemast often considered a special form of
human resource management. From this perspectifienacan acquire knowledge by hiring
skilled people and motivating them to exemplifyqmeral (implicit or tacit) knowledge. Knowl-
edge creation processes in firms occur when pemplaborate who combine and rephrase per-
sonal and explicit knowledge to produce assetshiercompany. In addition, processes of inter-
nalization and externalization of organizationablwedge were studied (for an overview see
Nonaka 1994). Knowledge is usually exemplified asppetary objects (e.g. data bases), proc-
esses, or organizational routines (Alavi and Leid@601). In contrast to science, knowledge is
usually considered a resource on short supply. & begements are of course oversimplified; the
findings of the sociology and philosophy of knowdedand the cognitive paradigm of science
studies among others have had an big impact antvated elaborated cognitive theories of the
firm and knowledge creation (Mir and Watson 2006w and Duguid 2001; Grandori and Ko-
gut 2002; Jashapara 2007).

In science studies, Kuhn’s (1967) notion of comrtiaaisharing a world view (paradigm) nur-
tured a long-standing view that the social andcibgnitive structure of science would be almost
identical and only temporarily resolved during stiigc revolutions. Nevertheless, this version is
not sufficient to describe the complex social warfdesearch where scientists are usually mem-
bers of different formal organizations and sevesakrlapping communities (Glaser 2007:
Schitzenmeister 2008). These communities are mgtoaherent; most scientists belong to sev-
eral communities that emerge around subject matteesries as well as around methodologies,
funding programs, and non-scientific advisory rofeg. political). Epistemic communities in-
clude often non-scientific actors and external eiakders (Haas 1992; Epstein 1996). In addi-
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tion, scientific collaboration is based on completaey exchange and not shared knowledge and
abilities. In building valuable relationships, distive insights are more useful than shared
knowledge and abilities. Nevertheless, scientifiowledge is reflected in the communal struc-
ture of science (disciplines and specialties) bus not identical within the organization of re-
search. The connection between the cognitive aadothanizational structure has to be con-
stantly reproduced within decision-making procesSegentists (and research organizations) of-
ten try to produce new knowledge by gradually dpgufrom the existing cognitive structure of
science. Also in science, organizational realignnem lead to innovations. Interdisciplinary
projects are a case in point, and the use of netsuimental technologies another. Formalization
can sustain collaboration where the cognitive aridrinal integration of a community does not
provide strong enough connections to guaranteeraotyt in collaboration (Corley 2006).

The goal of knowledge management in firms is toegete competitive advantages. In contrast,
scientific knowledge was generally thought of gaiblic good or commons (Nelson 2003). Con-
tributions to the shared knowledge pool are rewéndéh acknowledgement by the scientific

community. Ryle (1949) and Polanyi (1967) pointed that knowledge has a personal compo-
nent that cannot be fully exemplified, and that dliféerence between tacit and explicit knowl-

edge was very influential in the writing about kre#lge in organizations and in science
(Jashapara 2007). Tacit knowledge is deeply emlokihdine practices of professional and scien-
tific communities. Collins (1985) showed that pshied papers are not sufficient to reproduce
scientific findings; successful replication is degant upon the implicit and tacit knowledge

about the use of instruments and experimental tdogres as well as of their interpretation.

These abilities cannot be learned through studgioge; they are primarily acquired through a
long training process in laboratory practice.

Despite this view of scientific knowledge as a coonngood, it is still common for scientists to
conduct some sort of knowledge management whitdgiimate prior to publication. They pub-
lish (or postpone publications) strategically iml@rto maximize the scientific reputation gained
by certain findings, data, and experiments. Indmal world, scientist would be interested in pub-
lishing new results as soon as possible to preséetr researchers from publishing similar results
first. If scientists within a field work with theame shared knowledge, the discovery of a phe-
nomenon at the same time by more then one reseaschery likely; literature about simultane-
ous discovery and priority conflicts shows this (M@ 1957). This situation might be different
when new findings are not likely to be acceptedther scientists because they conflict with ex-
pectations within the field. In this situation, bahe production of further evidence as well as the
creation of alliances of collaborators might be @ensuccessful way to establish new knowledge
(this was shown by Edge and Mulkay 1978 for theeazfsradio astronomy; also Hackett 2005:
804).

In classical science, the tacit dimension refetcethe personal knowledge of a researcher while
explicit knowledge was seen as a common good. ditiad to publication, the main channel of
knowledge transfer within and outside academia thhageacher-student relationship. Collective
research led to a dramatic departure from theseiptes; research teams share and exchange
knowledge that is not part of the scientific commonhis is especially true for commercialized
research, but knowledge assets are also a big &adeaim basic research. A research organization
without assets has a smaller chance of competidgraakes a less interesting partner in collabo-
rations. Strategic knowledge management has bewenyemportant at the university (Shoham
and Perry 2009). One reason is that the marketalfi research findings can be turned into
revenue. Another is that simultaneous discovereshe dramatically reduced by the creation of
research contexts that are partly sealed off fioenstientific community. The creation of exclu-
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sive research contexts within a university suchcasters or clusters generates environments
characterized by a unique set of experts and ressthat reduce the risk that other groups would
do exactly the same thing (Atkinson et al. 1998)adldition, such structures allow the mutual

observation of specialization within organizatio3ther organizations can distinguish them-

selves strategically, define their own fields ofpertise, and buy equipment accordingly. The

challenge for research management is balancing etitimp advantages and the connection to the
scientific commons that are still an important tese.

If tacit knowledge or explicit knowledge is kept secret for awhile to gain competitive advan-
tage, classic problems of proprietary knowledge lammlvledge transfer become prevalent in sci-
entific research. How can projects and organizatiprevent other teams from learning about
their new practices and skills too early? This ¢joesis especially important since open science
does not have a codified protection mechanismHheruse of knowledge by others. Sharing and
maximizing the advantages of situated tacit knoggedequires a large amount of trust among
collaborators and sometimes formal contracts.

In organized research, there is another dimendidacd knowledge. Since many research fields
are dependant upon external funding, personal mksyand connections with stakeholders and
potential collaborators, knowledge about the sosialld of research is important. Furthermore,
since science is increasingly dependant upon therred evaluation of its products, effective
knowledge transfer is an important requirement usegromote the usefulness of a research
field. It was shown thascientific knowledge is often inefficient in the politicalqguess — not
data or proof, but conceptual ideas backed byenstic community influence policy most effi-
ciently (Lavis et al. 2003). Scientific knowledgashto be tailored to different audiences and re-
framed to be efficient and useful for non-scient#ictors. In addition, the presence of scientific
findings in the media has a legitimizing functiorhe professionalization of research manage-
ment also means that a good part of the knowletdgatahe function of science in society and its
prerequisites is made explicit within a new fiefdegpertise.

5 Goalsand means of research management

5.1 The University Research Group

The smallest organizational unit in university @sé is the group usually lead by a professor.
The original notion of autonomous scientists fodus®inly on group leaders and did not take
into account students, post-docs, and technici@oBective research cannot be fully understood
by focusing on group leaders; all group membersthadsupportive management structures out-
side the group must be taken into account. Sciemgkearch is indeed hierarchically organized
and leading scientists have a strong influencehenoverall success of a group (Hemlin 2006a).
Nevertheless, direct control can only provide atlmg framework; unobtrusive forms of leader-
ship that focus on the information flow are moreisiee (Owen-Smith 2001). Especially in big-
ger groups, leaders usually work more in an offitean at a laboratory bench (Hackett 2005).
Much of their time is dedicated to management taslg the observation of competing groups,
the development of ideas, writing grant propossiiatfing, or negotiating with funding agencies
and collaboration partners. When defining reseasch decision-making process embedded in a
social context, management work has to be considerentegral part of research.

An important management goal of group leaders shbalthe promotion of creativity and inno-
vation as well as the reduction of organizatiomal extra-organizational impediments. There is a
vast set of literature dedicated to the relation&l@tween leadership and creativity in firms (Ford
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1996; Mumford et al. 2002; Woodman et al. 1993;ndeiet al. 2009). In this literature, factors
such as encouragement of creativity, relative aatgnand freedom of group members, suffi-
cient resources, challenging work tasks, and mwtolhowledgement all play a role in fostering
innovative outcomes of individual work (Amabilea@t1996). Nevertheless, creativity is hard to
measure: most studies use productivity or the numobeitations as proxies (Heinze et al. 2009).

The benchmarks for success are increasingly seedgarch organizations, e.g. the university.
Evaluation systems are based not only on the nufiqaublications or citations but also on gen-
erated income, interdisciplinary activities, andeemal collaborations. The effects of a “manage-
rialist attitude” of politicians and administratasseem to be mixed, but the recent reforms pro-
duced new opportunities as well as additional hucestic demands. However, excessive evalua-
tion, scarcity of resources, lack of time, and mggreedom to develop ideas that might not bear
success and limited means to attract and hire lextetcientists are counterproductive at the
group level (Amabile et al. 1996; Hemlin et al. 2pBVang et al. 2006). Organizational require-
ments that differ from the reward system of sciethed is important for the individual advance-
ment of a scientific career can produce a prodadinsion but they can also be counterproduc-
tive.

The performance of a research group does not gntiepend on the scientific qualification of its
members; the organizational environment and effedgadership are also decisive factors (Hem-
lin 2006b; Van der Weijden et al. 2008). Omta aed_deuw (1997) pointed out that just bring-
ing brilliant people together often ends up in aguaent. In addition, the forms of leadership
vary widely between disciplines and organizations.

In general, the control of leaders over the workm@iup members is usually relatively weak. One
reason for this is that scientists are often hicetdring in expertise or tacit knowledge that i$ no
readily available. The work of group members ofeottisciplines is often difficult to evaluate
before the overall project goals are met. Occadljgreingle group members are more productive
than the group leaders. In contrast, tight coraral command approaches generate resistance and
are usually seen as exploitation. Owen-Smith (2@Dbwed that efficient leadership and coordi-
nation are usually achieved by frequent, often aaoseetings and other forms of “shop talk.”
During such occasions, group leaders usually dansdtuct group members directly what to do.
The communication is oriented toward the skepteadluation of outcomes and characterized
by—depending on the position of group members—moiess binding suggestions about varia-
tions of experiments (see also several works adriatory studies Knorr-Cetina 1984; Latour and
Woolgar 1986). Still, some group leaders autocadifiantervene in the work of members (Hack-
ett 2005: 801).

The status of group members varies depending onrtile, financial dependency, and academic
achievements. This is especially true at the usityewvhere graduate students are trained within
research groups. The influence of professors owttré of students or Ph.D. candidates might
be stronger than their influence on the work of rhera with an independent scientific standing.
The rather indirect management of research groepsrdls on norms and values shared among
members. Students are trained in an enculturationegs into collegial forms of coordination
replacing the direct control found during earliareer stages (Campbell 2003). The power differ-
ential between students and professors is usuigjyekploitation in one form or another is not as
rare as one might think (Rupert and Holmes 199&vedxkheless, the ideal relationship can be
described as mentorship (Green and Bauer 1995)tifigethe group leader invests helping stu-
dents is meant to be paid off by the student’srdmuions to the group work.
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The literature on efficiency provides heterogenemsilts about the optimal size of research
groups. Some authors claimed that the productwitgroups increases with size (Wang et al.
2006). Others showed that the per capita produgtas well as the quality is declining above a
certain threshold (Andrews 1979; Von TunzelmanaleR003). For groups in natural science a
size of five to six members seems to be optimalr(teet al. 2009: 612). The higher variability

of efficiency among bigger groups results from ghler degree of labor division, the diversity of

membership roles, and the resulting managementecigals. The success of bigger groups de-
pends on highly professional management and eftiééadership (Hemlin 2006b).

5.2 Collaborative Research Projects

Modern research is usually organized in projectsjelets are planned work phases that can be
evaluated against an original objective after atéthspan of time. In reference to the approach |
suggested in section 4.1, projects can be undersaisaemporary tighter couplings within the
medium of loosely coupled organizational and nekwm@sources. The work of most research
groups is structured accordingly; they are depenhdamather limited grants and have to report to
funding agencies. The opportunity for continuedding generally depends on the positive
evaluation of the outcome of completed projectsweler, a narrow goal definition conflicts
with the common assumption about the unpredictgioli research results. This is especially true
if funding agencies prefer risk-averse decisionaufel 2006). Scientists developed several
strategies to deal with the ensuing problems. Qfpeojects are close to completion before they
receive funding because the preparation phasd isseéry labor intensive and many proposals
contain fully fledged scientific work. In many casecientists propose little more than varying or
scaling up already successful experiments. In thantime, many researchers use the money and
time provided by approved grants to develop nevjepts. This structure of projects amplifies the
difference between the managing group leaders valve to come up with new ideas and to de-
velop proposals and the group members who workeiaboratory bench to produce data and
finalize projects.

However, projects are not limited to single reskagooups; they often span the boundaries of
several organizations, sectors, and countries. ugtranulti-organizational collaborations, scien-
tists are able to combine parts and pieces froffierdifit organizational contexts to pursue ad-
vanced research goals (Genuth et al. 2000). Mamgirig agencies support the trend towards in-
terdisciplinary and interorganizational collabooas (NAS et al. 2005: 114-137; Defazio et al.
2009). While research groups show a high degresoafiorphism which is caused by the formal
requirements of universities and funding programssvall as by the limits of informal organiza-
tion, the reasons and the initiatives for the fdiamaof inter-organizational research projects are
heterogeneous and result from the available ressumdividual career strategies, and organiza-
tional cultures. Many authors isolated determinaotssuccessful collaboration. The well-
balanced relationship among input factors sucheasomnel, money, and infrastructure are neces-
sary requirements for success (Carayol and Ma 2@t the appropriate balance widely varies
among research fields and countries (Woods 199@¢rent disciplines call for distinct forms of
organization. Some studies have shown that a fodivadion of labor within the university—
measured by the number of non-faculty members ectthical personnel—can increase the pro-
ductivity of researchers (Walton et al. 1986). Msgtdies show that high organizational com-
plexity in research requires some sort of leadprshimanagement (Rdbbecke et al. 2004), but
research collaboration is still a black box (Rigind Edler 2005; Melin 2000: 32). Only a few
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studies tried to open it and took a closer look.(&elin 2000; Jeffrey 2003), often with rather
specific results than a general approach to reseaanagement.

A few decades ago, university researchers weregrgtwell equipped to participate in big col-
laborations that are led by large-scale researsfitutes. Of course, university scientists worked
together with colleagues all the time but the infat communication-style is sufficient only in
smaller collaborations (Melin 2000). It seems diifft to capture all forms of informal research
collaboration. Sometimes a brilliant suggestionirtyra coffee break at a conference can move
someone’s research further. Such forms of mutidklence are not captured by organizational or
co-citation analyses as the most common method @asare collaboration (Katz and Martin
1995: 2). Informal networks and formalized colladt@ns seem to be equally important for suc-
cessful research. The relation between these twerdiions is not well understood yet (for an
attempt see Schitzenmeister 2008). Shove (200®eshthat contacts and networks are a jeal-
ously guarded currency where funding and acknovdedmnt are distributed to well-organized
and scientifically comprehensive collaborations.

The creation of bigger collaborations requiresratsgic approach towards research (Bozeman
and Corley 2004). In the context of this reviewganight say a managerial attitude is needed.
Project goals have to be negotiated, compromis@sdfoand the terms of collaboration codified
in contracts or conceptual papers. One aspectadf aunanagerial approach is to accommodate
personal research goals into a given context apadrymity structure. Scientists are still mem-
bers of a highly individualist culture where onlgeothing is more important than their research
interests: individual careers. Even if they aren@pally autonomous in the selection of research
guestions, they tend to choose such topics thabeatone within a given institutional structures
(do-able problems, Fujimura 1987). For this reasbe,actual autonomy to choose the most in-
triguing problem from a wide range of possibilitisighly dependant on the resources available
with an organization and, increasingly more impatita network of scientific and interorganiza-
tional relations upon which a researcher can dMest of these network relations are still infor-
mal and communal with a rather latent charactee. dith of research management is to transform
these latencies into working projects.

The necessity of bureaucratic control and form&bnagrows with the size of projects and the
disciplinary and professional heterogeneity of plaeticipants, and the diversity of the individual
goals (Chompalov et al. 2002; Corley et al. 200@ndry and Amara (1998) proved in a Cana-
dian study that there tend to be more formalitidhe collaboration receives additional funding.
Collaborations where the primary goal is increageblication have rather informal structures.
The reason for this is that formal coordination banndeed more effective; but it also has higher
transaction costs (Landry and Amara 1998: 911).nB¥d¢he benefits usually outweigh these
costs (Narin et al. 1991; Rigby and Edler 20058, éktra investment can only be compensated if
additional resources are available.

However, bureaucratization and professional managemlone do not guarantee success even
for bigger research projects. They can insteaceba as measures to avoid conflicts between sci-
entists from different disciplines and organiza#iboultures. However, codified rules implement
an important distinction between the basics thatrat questioned during the common work, the
space for innovation, and the scopes of experBsenmer 2008). Furthermore, the terms of ne-
gotiation that form collaborations are not of pyraddministrative nature; they also produce a
shared view of research objects. In contrast talibery of the scientific community, such con-
sensuses are not overarching and they do not rs@ges®ate a sharedorld view among the
collaborators. The definition of so-called boundabjects (Star and Griesemer 1989) as refer-
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ences for mutual interaction is usually based ¢imergoragmatic in the everyday language nested
(and often minimal) agreements about interfaces.

Research collaborations occur for many reasonsz(Katl Martin 1997: 4).Two main patterns
can be identified: the first is more of an econgntii@ second more of a political nature. In the
first pattern—as already stated above—differences arttengollaborators can be utilized by at
least one of the partners. Collaboration is mdelyiin situations that provide advantages for all
participants. The benefits collaborators gain cargbite heterogeneous within the same project;
they dependant on the career stages of the panisi@nd on the organizational setting. A senior
researcher might provide tacit knowledge or ideas younger more inexperienced post-doc who
invests time to test these ideas in labor-intengxperiments (Bozeman and Corley 2004;
Mangematin and Robin 2003). External collaboratans gain from the prestige of a university,
or university researchers can profit from resoumealable in a bigger business corporation. In
general, collaborations provide access to expenigls, or instrumentation and equipment that
one might not have (Katz and Martin 1997; Melin @0Bozeman and Corley 2004), but also the
human resources, work capacities, and prestige felgication assets of famous authors that
guarantee higher attention toward the work of thewathors). Most research collaborations can
be described as an exchange of complementary gtseidry and Amara 1998: 903; Rigby and
Edler 2005).

A secondrather political pattern is common interests amsnogntists. Collaborative projects
may have better access to funding. Often, groupsciehtists promote the creation of new pro-
grams and facilities and push such issues to highets of science policy (Bammer 2008). Gov-
ernment programs that explicitly require interdiiciary, intersectorial, or international coopera-
tion give not only interdisciplinary teams a souoffunding while most funding programs are
still disciplinary, but they also encourage oppoistic creation of research collaborations that are
not primarily driven by the research problems @f plarticipants.

Collaborative research projects are usually reddyivndependent temporary organizations; the
ties to the hosting organizations are often weaklanited to a few rules about money transfers
and reporting requirements stipulated in formaltamts. Classified military research projects at
US universities are an extreme (Chubin 1985). Nbedrss, the switch from block grants pro-
vided by the university to external funding, eittiemm the government or the industry, shifted

2 Katz and Martin (1997) list the following reasofik: changing patterns or levels of funding (Clafl@s7, Heffner
1981, Smith 1958); 2. the desire of researchemsct@ase their scientific popularity (O’Connor 197@sibility and
recognition (Beaver and Rosen 1978; Beaver andrRb8é9a, Beaver and Rosen 1979b, Crane 1972)c8lating
demands for the rationalisation of scientific manpo (Beaver and Rosen 1978; Beaver and Rosen 18&3aer
and Rosen 1979b, De Solla Price 1963); 4. the reougnts of ever more complex (and often large-$¢astrumen-
tation (Meadows and O’Connor 1971; Meadows 1974)néreasing specialisation in science (Bush anttefia
1956; Jewkers et al. 1959; Smith 1958); 6. the adement of scientific disciplines which means thaesearcher
requires more and more knowledge in order to majdfieant advances, a demand which often can belynet by
pooling one's knowledge with others (Goffman and\a1980; Maanten 1970) ; 7. the growing profassisation
of science, a factor which was probably more imgarin earlier years than now (Beaver and Rose8;1B&aver
and Rosen 1979a, Beaver and Rosen 1979b); 8. #uktagyain experience or to train apprentice redeas in the
most effective way possible (Beaver and Rosen 18e8yver and Rosen 1979a, Beaver and Rosen 1979the 9
increasing desire to obtain cross-fertilisationoasrdisciplines (Beaver and Rosen 1978; BeaveRasgn 1979a,
Beaver and Rosen 1979b); 10. the need to workosegbhysical proximity with others in order to bfnfeom their
skills and tacit knowledge (Beaver and Rosen 18&3ver and Rosen 1979a, Beaver and Rosen 1978hafiqn
style changed by F.S.)
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the power balance in the university in favor ofssful researchers and departments (while the
administrative pressures on scientists who aresiessessful in grant acquisition have increased).

5.3 Balancing competition and cooperation

The last two sections demonstrated the necessitgsd#arch management on the level of the
(university) research group and on the level oénotganizational collaborative projects. At the
level of the university, another tendency can bseoled which has been decisive for the emer-
gence of new management roles. Traditionally, ¢(mfa) collaboration followed disciplinary
lines rather than organizational boundaries. Onlyha bigger universities and in a few disci-
plines were professors able to find cooperatiotngas of their specialty within the same organi-
zation. This changed with the growing importancandérdisciplinary research as well as with
university administration’s attempts to strengtiseiscessful research areas. With the encourage-
ment of intraorganizational collaboration and addial funding, departments and university cen-
ters developed a new role.

The department (or the institute) is the place whmany of the new demands on science and re-
sulting conflicts are mitigated (Morris 2002); Aetdepartment, the strategic and the operational
level of the research system are closely interwolrethe traditional dual structure of the univer-
sity, the department used to be part of the selfaculty governance system, even if departments
had had also administrative functions. Very hetenapus decisions about research and admini-
stration mingle on the department level. It is @eré tendency that departments develop research
plans and mutual strategies or provide fundingpi@ferred research lines in order to build and
strengthen a unique profile (Morris 2000: 823). Teelication to certain focus topics provides
higher chances for collaboration among departmeembers, advantages of an economy of
scale—especially if expensive equipment is needetd-aahigher visibility within a field. Such
strategies play out particularly when new scieat#ppointments are made. Besides scientific ex-
cellence, staffing decisions are guided by thalfalexpertise that is required to fulfill the d&a

gic choices within the department. Hiring decisi@ie especially influential at the university
where the autonomy of a professor is still veryhhigryman 2007).

The tendency to encourage scientific collaboratthin organizations rather than across the
scientific community emerged first in large-scadseaarch. It became prevalent at the university
when university researchers accommodated to theamamces resulting from big government
programs and inter-organizational collaboration.e Témergence of specialized centers, the
founding of Clusters of Excellence, and strategcisions about the promotion of certain re-
search fields are evidence for this developmentaAssult, the competition between research
organizations increasingly shapes the contextesgarch. In addition to the personal tacit know-
ledge and the knowledge shared in a scientific canity, there is knowledge (and resources)
that is available only to members of an organizabat not for outsiders. Early results are often
discussed among colleagues of a research clusker ihan within the wider scientific commu-
nity.

Since collaboration is usually based on the excharfgassets, highly visible centers that have
certain technologies, specific know-how, or skilés/e better chances for collaborating with other
highly resourceful institutions. Research managensenot very important where people agree
and share but where people compete and corponat®mhopetitive advantages it is quite impor-
tant (Corley et al. 2007).
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6 Professionalization of research management

6.1 Management typologies

The last section treated management as a necésisityodern research and sketched the prob-
lems that need professional attention. In thisisectl discuss the distribution of management
functions to different roles—e.g. administrationademics, and new management roles—within
the university.

Much of the literature on research managementsstatgowing need for management as result of
the social and economic pressures that have toitigated and negotiated within research or-
ganizations (Ziman 1994, Morris 2001: 819). Theecets are a redistribution of management
functions that come with power shifts within unisigies (Taylor 2006). Some authors observed a
reduced role of central university administratigAfpert 1985) and a higher influence of entre-
preneurial scientists at the department level. Hawnethe gain of autonomy, influence, and
power through university scientists or departmestaot evenly distributed. It varies between
disciplines, departments, and it depends on thermsit resources scientists can mobilize. With
the redistribution of power and influence to th@alkement level due to new sources of funding,
new management roles are emerging (Hockey and -Al@hnson 2009). Since distributed man-
agement can only be understood as a whole, thesagas’ roles need to be studied in terms of
their relationship with leading scientists, theuansity administration, competing institutes, and
the wider society. Also the emergence of cross-deyntal structures—e.g. interdisciplinary
research centers or projects—required new admaiiggr positions while the participating scien-
tists stayed attached to their departments anddadmply with their obligations (Morris 2002).
The often temporary and sometimes limited fundihgemters means that new faculty members
are rarely hired. A differentiation between theastgic decision-making of leading scientists and
the facilitation of the day-to-day business by riaculty research managers became a feasible but
not always simple solution.

The observation of this process of professiondedihtiation led to attempts to describe the new
division of labor as different levels of researchmagement. Some authors distinguished three
tiers of management within national research systehe policy level of government agencies,
the intermediary or strategic level in researchaargations, and the operational level, where re-
search work is done by scientists (Rip and Van Beulen 1996; Morris 2002; Erng-Kjglhede
2001: 59). Based on the assumption that group teadd# have much of the autonomy for set-
ting research goals, Erng-Kjglhede (2001: 101) ssiggl an additional typology of research
management. Management and self-governance atdbp tevel is classified dg'st order man-
agementsince it is immediately related to the researchcess and—according to Erng-
Kjglhede—mostly governed by the values and nornsc@nce Second ordemanagement has a
supportive function for the self-governance andaamous decision-making at the group level.
It refers to different forms of university managermand administrationThird order manage-
mentrefers to the science policy environment and & dbcietal support of research organiza-
tions. Whitchurch (2006) suggests a Four-Domain ehod research management according to
the concept of structure and agency (Archer 200@8d&hs 1992). What she calls the “Inside
Outside University” is characterized by new fielafsagency crossing functional boundaries in
the knowledge domain, in the institutional (or orgational) domain, in the sector domain, and
the domain of scientific and administrative progeat the university.

The rest of the review will focus less on the goweental level and the organizational resistance
or opportunistic adaption to imposed research di¢Hellstrom and Jacob 2005). It will focus
instead on the interface between the strategidlamdperational level, where management deci-
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sions are influenced by scientific problearsd by the institutional and societal environment at
the same timesecond order managemeatcording to Erng-Kjglhede; project domain acaogdi
to Whitchurch). It remains an open question to wédend both references of decision-making
are intertwined. The interconnections vary certainétween different organizational contexts.
The high variety reveals a process in progressentleeless some tendencies toward isomorphism
in new organizational structures within the univtgrean be identified. An important reason is
that the professionalization of research managemsetcompanied by more interaction between
research managers and science administrators andntiergence of professional organization,
e.g. RAGnet (Research Administrators’ Group Netwakd ARMA (Association of Research
Managers and Administrators) in Britain (Hockey a&lildkn-Collinson 2009: 143). As mentioned
above, | prefer the term research managers foptioessional group to differentiate them from
administrators who follow mainly prescribed rulesd also Whitchurch 2004).

6.2 New research managers

Despite its growing significance at the universttyg profession of non-faculty research manag-
ers has been under-researched for a long time @yoakd Allen-Collinson 2009). Of course,
leading scientists still decide about the directobmesearch and make a large share of the strate-
gic goal setting in research collaborations atuhwersity as well as at university centers. How-
ever, new research managers play a crucial rolmjlementing these strategies, in facilitating
research projects, and in decision-making proces$desearch managers can be considered spe-
cialists who deal with the social, organizatioraaid political context of research and work on
complex projects in a given societal and organrati environment. Even if research manage-
ment and university administration have rarely beéstinguished in literature, research managers
constitute a new profession that is characterized bynthesis of (changing) academic, manage-
rial, and public service values.

One striking difference between traditional uniigradministration and new research manage-
ment is the research manager’s direct involvemeptanning and execution of research projects.
Research managers are typically trained as Phbwifields in which they work. Two main ten-
dencies have shaped the hybrid role of professi@salarch managers at the university (or Multi-
Professionals s. Whitchurch 2006). Tirst is the growing interest of university administozis

in research planning and specialization. The goaharpen the research profile of universities
and to focus on promising fields that could gereenatome, prestige, and competitive advantages
requires scientific insights on the level of admiration (Collinsen 2006) as well as expertise
about science policy and the research sector dobew

The secondtendency results from external funding sourcedlaloorations, and resources that

need to be managed on the group, department, ¢terdewel. Many research managers devel-
oped indispensible expertise about the vast numigotential funding sources and the manifold

requirements of many of them. These requiremeitsade the need for partners, an interdiscipli-

nary research design, the inclusion of stakeholderd the integration of international partners.

In addition, many programs require the promotionnure general social goals, e.g. family

friendly work places and gender equality. By wodkat the boundaries of research organizations
and projects, research managers disburden the Veadk of scientists connected to self-

governance.

The two tendencies described above seem to be dwahemv conflict with each other. Higher
demands of control by the university are confrontéith centrifugal forces at the research level
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that is an effect of external funding sources amerorganizational collaboration. The role of new
research managers is to mediate between theseetxets.| In many universities, new research
management positions are created both at the ¢éwbke departments, centers, or research clus-
ters and at the level of the central administratibhe place of research managers within the
power structure of a university can be quite ddfdr Are they agents of the administration
evaluating scientist’s performance or advocatahefscientists that do everything so that certain
research goals can be met? As specialists of nmegliite conflicts in complex organizational
structures, research managers have gained a higlgeee of professional autonomy from both
the administration and from scientists (compared secretary). Nevertheless, the job description
of newly hired research managers is rarely vergifipe The professional autonomy of research
managers depends still on their ability to crehtgrtown profile of tasks by rendering specific
services.

Much of the literature on research managers dedls the problems of professional identity
(Collinsen 2006). The existence of papers reflgctire work of research managers is evidence
for the professionalization of this occupation. ®oofi these practitioner authors contest the strict
difference between academic and administrative \abtke university and try to interpret both as
‘university work’ seen as an emerging but integredfession (Mclnnis 1998; Conway 2000).
This version roots in the British and Australiaforens of higher education that reduced faculty’s
independence and imposed new managerialist routiessly top-down and conditional funding.
Nevertheless, it seems not a very promising styafi@gresearch managers to be part of the same
scientific or university profession. Scientists aegy protective of their specific status and many
conflicts in research organizations are indeedistabnflicts. Even if such a strategy were suc-
cessful, research managers would always be medsiace publications is the currency of the
scientific profession. Professional identity coblel gained more likely in distinction to the scien-
tist's role and in an established professional argle with scientists (Collinson 2007). Such a
exchange would replace a relationship between wsityeadministrations and scientists that is
often characterized by the formal demands of tmeimidtration on the one hand and by scientists
ignoring non-binding initiatives of the universisgdministration on the other (unless money is
involved). To work together with good research nggna could prove a competitive advantage
for scientists.

7 Conclusion and need for futureresearch

The role of new research managers emerged bedagsmgnitive structure of science and the
social structure of research are by no means ichr(ths it was assumed in the sociology of sci-
ence for a long time). The couplings between se@entd other parts of society has to be con-
stantly created, maintained, and recreated—typidallough decision-making processes within

complex organizations and increasingly in interargational networks. The recent transition in

the institutionalization of science within societgn be described by changing priorities within

decision-making processes at several levels: seipalicy, the university as an organization, and
the research group.

Starting from a functionalist perspective, thisiegv departed somewhat from most of the litera-
ture on research and university administration thatsually written from a practitioners view.

Nevertheless, these works are very useful as datature research on the role of new manage-
ment positions within a framework informed by battganizational theory and science studies.
The discussion of research manager’s role in medidhe complex relationship of science and
society and within research organizations is atithe beginning. Many conflicts have to be ne-
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gotiated, e.g. between the ideal of flat hierarstard the complex power distribution within uni-
versities, between the innovative capacity anditutginal inertia, and between professional
autonomy and the resource dependency of moderarodselhese conflicts can be seen as the
‘essential tension’ (Kuhn 1977; Hackett 2005) ttiaves modern scientific research. These ten-
sions that sometimes produce open conflicts gemgratblems that have to be solved and man-
aged within specific contexts. For these reasdms,tasks of research management are way to
manifold to introduce them all within one singleviev. For the time being, | tried to sketch a
conceptual approach that might be a fruitful stgrpoint for further work.

| introduced research management as a decisionagngkibcess that brings together resources,
scientists, personnel, knowledge, and collaboratmn®alize research projects. These decisions
are made with reference to scientific knowledgel the wider society. The overall function of
research management cannot be attributed to aesiolgl. Research is managed by scientists, re-
search managers, university administrations, antherlevel of science policy. The leading hy-
pothesis of this review has been that some of thessions are distributed to new professional
roles that mediate between the increased contleaaluation demands of research at the uni-
versity level at one hand and the centrifugal tecdss on the level of chairs and departments on
the other. A working hypothesis for a future stwdyld be that the university administrations are
able to tighten control and formal evaluation beeathe most influential scientists gained more
independence from the university due to externsdueces and networks. Part of this independ-
ence is the development of management and adnaitivgtrcapacities at the chair, center, or de-
partment creating so called quasi-firms that carcdresidered as almost fully functional units
managing the relationship of a research context thié industry, research politicians, and other
stakeholders.

To prove the conceptual ideas developed in thigipapore empirical research must be done.
One important task is to describe in more detaal ghift in power distribution at the university.
Despite the general tendencies caused by the grofnghience and the quest for external fund-
ing, there are still huge differences between thigarsity systems in different countries. The dis-
tribution of power among administrators, professarsd new research managers varies widely
(Ben-David 1984). The position of the universitytvim society as a whole as well as the inner
constitution of universities are anchored in thgalesystem of nation states and determined by
forces within complex institutional fields. Eventife forces that determine the transition of the
university systems are quite similar, the orgamzetl adaption is different in various countries.

Most of the literature does not take this varietipiaccount and is characterized instead by the
idea of a global change toward knowledge societyhicth the traditional structures of university
matter less. However, there is evidence that theeldpment in Britain, Australia (and other
Commonwealth countries), and in the US is fundaaibntifferent. The top-down managerial-
ism of the British system is almost unknown in th8, where the faculty autonomy is still a
highly prioritized value at the university. Of cget in both systems more managerial work has to
be done for successful research. The places arnibpssvhere these management capacities are
created and where influence is lost distinguistnlsystems. The institutional change in the US is
much more driven by a bottom-up process. Autonosmw ifunction of the availability of re-
sources. Faculty autonomy rarely conflicts with doenmercialization of research or social en-
gagement. Many scientists consider their laboraforyeven the department) as quasi-firms that
are managed with an entrepreneurial attitude. dlugh income can be generated, scientists are
able to build up administrative and managerial cd@s at the research center or department
level. Some authors state a declining influencehenlevel of central administration and more
powerful schools and departments (Alpert 1985kdntrast to the individual entrepreneurs typi-
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cal for US universities, British universities areamaged more like corporations with elaborate
systems of accounting and control within a cergealiadministration. MBAs and business man-
agers replace scientists in many positions of 8ritiniversity administrations.

Even though rarely exemplified, the literature eefs this differences in the understanding of re-
search management in the US and Britain. Most @fitarature about university management is
British while much of the literature about reseanchnagement at the research group or at the
department is of US origin. But how is the situatioc Germany? The German research system
seems to be in a transition period with severa rabdels. Interviews conducted in an explor-
ative study show that the ideal of the scientistd e American model while university adminis-
trators and the policy of higher education tend tBritish approach. The latter influences most
European countries and the European research pblesertheless, the signs within the research
policy seem to be mixed. This provides us withvafg and provocative research questions re-
lated to how these tensions will reshape reseasrtagement at the university in the future.
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