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Abstract
Aims

In accordance with the generally instrumentalist nature of much Swedish research policy since the 1990s, the goal of interdisciplinarity occupies a central place (see eg Sandström and Harding).  High hopes are placed on interdisciplinarity as a way of making the research system more responsive to a broad range of (politically identified) research needs - such as wealth creation and complex social and environmental problems.  In light of this, surprisingly little attention has been paid to the actual role of interdiscipinarity in achieving these goals.  As a first step to understanding more fully the merits and meanings of interdisciplinarity in this regard it is necessary to take a further look at interdisciplinarity itself.  How is it actually practised?  Is it increasing?  What is the driving force behind the emergence of interdisciplinarity in universities?  What is the attitude to it - among researchers, university managers, and more particularly within interdisciplinary programmes and by their scientists?

It would be reasonable to assume that the myriad of science policy changes in Sweden during the 1990s - such as the massive injection of (semi-private) Foundation funds into the research system, and the strengthening of the ‘third mission’ demand on universities - are significant motors of change, reorienting the research system towards a culture more sympathetic to interdisciplinary interests.  The question remains however how far interdisciplinarity is actually embedded in university practice.  There are indications that the various parts of the research system are not pulling together in the same direction towards greater interdisciplinarity.  Policy makers and funders seem unconvinced of research performers’ ability to deliver effective interdisciplinary research.  Against this background it is of interest to ask to what extent initiatives at the policy level actually foster interdisciplinarity at the local level.

These questions are particularly pertinent to the Swedish case, where the research system is to a large extent characterized by disciplinary culture.  This is both because the basic research councils (along with direct funding to universities and their faculties) have dominated the research funding system for most of the post-war period, and because research performance outside the corporate sector is concentrated to universities, which thus have a virtual monopoly on publicly funded research.  Though this project focuses on the Swedish case, the more international state of ‘steady state’ science suggests that the results are likely to have resonance in other countries in which the university sector dominates the public research landscape.

Method

This study adopts a more robust empirical approach than is usual in studies on interdisciplinarity.  Data have been collected at three levels of analysis: the political/policy level, the organizational level of the university, and at the grass-roots level of interdisciplinary programmes.

In order to map the national policy context, policy documents of various kinds were drawn upon.  Local policies towards interdisciplinarity at the university level were mapped through official document data on six universities.  Four of these universities were studied in greater depth: interviews were conducted with university management, deans/deputy deans, and managers of interdisciplinary research centres, in order to analyse actual practice in relation to interdisciplinarity.  The third phase of the investigation studied interdisciplinary practice in three case-study consortia or programmes supported by the Swedish Strategic Foundation for Environmental Research (MISTRA).  Focus was on how interdisciplinarity is secured in the programmes and on active researchers’ experience within them.  Interviews were conduced with programme management, and a survey was conducted of all the active researchers in the programmes.  A small number of these active researchers were also interviewed.  A bibliometric study of intra- and inter-institutional interdisciplinary co-authorship (1989-1999) is also underway.

Results

The official policy support of interdisciplinary research is increasing; forceful policy measures have been put in place in the past decade in an attempt to make interdisciplinary research ‘happen’ (see eg Sandström & Harding 2002).  This policy should be viewed in the context of a broader attempt on the part of the State to make the research system better able to deliver on wealth creation in particular.  The reasons for the emphasis on interdisciplinarity are less clear, though can be partially explained by the prominence of the university sector in the research (and therefore innovation) system. 

Institutional change was observed in the universities and university colleges studied.  The types of changes observed included: the rising prominence of research groups; a competitive and performance related mode of allocating internal research funds; and changes in leadership and management structures.  Although some of the universities were more radical in their departure from faculty dominance and collegiate decision-making structures than others, the effect of the bulk of the changes is to create organizations more open to an interdisciplinary approach.  However, these changes should not primarily be seen as a direct response to policy initiatives for greater interdisciplinarity.  Rather, they are taking place in a spirit of autonomy, and result from a conscious attempt to create environments capable of research excellence and of competing successfully in the external funding market. 

Researchers in the interdisciplinary research programmes studied, experienced a tension between pursuing their own academic careers and fulfilling the requirements of the programmes.  The two were not experienced as entirely compatible.  Tensions were experienced both because this form of interdisciplinary research was perceived to take longer than more ‘mainstream’ research (detracting from productivity), and because the core interdisciplinary ‘synthesis’ work in the programmes was not perceived as entirely reconcilable with producing results publishable in reputable journals.  A mismatch between academic careers and this type of interdisciplinary research accounted for a certain lack of enthusiasm amongst these researchers. 

Conclusions

Organizational changes currently under way within the Swedish universities studied are interpreted as gradual and ultimately significant processes of adjustment to the new ‘terms of trade’ that have followed from the policy reforms mentioned above.  Though the nature of these adjustments suggest that universities are priming themselves for a more ‘interdisciplinary’ outlook, they also highlight that interdisciplinarity is a differentiated phenomenon.  The distinction between types of interdisciplinarity is significant for understanding differences between the universities' response.  When universities adjust to the emerging new funding and policy regime in Sweden, they do so mostly by embracing a science-driven mode of interdisciplinarity, though they are also to some extent also responsive to the policy-driven problem-solving mode of interdisciplinarity.  In both cases, however, interdisciplinarity is incidental to the prime motive for change. 

At the micro level of research practice, the results indicate that the old tension between problem-driven interdisciplinary work and the discipline-based career structure of the individual researcher has not diminished.

Swedish policy rhetoric appears to have appropriated ‘interdisciplinarity’ as somewhat of a ‘catch-all’ for achieving a number of different policy goals for science.  The apparent policy concern over the receptiveness of the research system to interdisciplinarity is perhaps somewhat misguided.  For not only does interdisciplinarity come about for many reasons, but other phenomena are at least as important for fostering a research system capable of catering well for a broad range of (politically identified) research needs.  One such set of phenomena is the mission and orientation of research institutions themselves.  Research funding agencies endeavouring to achieve problem-solving applications and enhance national competitiveness, would do well to recognize that these phenomena are at least as important as interdisciplinarity as such – though they might of course go together.
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1. Introduction

1.1 Aim of Report

The aim of this study is to provide an empirical investigation of the current policy context and organizational conditions for interdisciplinary research in Sweden, and of the response of the scientific community to this context.  In other words, does the research system promote interdisciplinary research?  How embedded is interdisciplinarity in the organization of research practice?  Further, how can we understand the relationship between the policy level and the level of research practice?  These questions are asked in an impartial manner; it is not the aim of this study to promote, or pre-empt, the cause of interdisciplinarity. 

Disciplinary research has enjoyed significant growth in Sweden since 1945.  The research councils have dominated the research funding system, along with direct funding to universities and their faculties, for most of the post-war period.  Further, universities dominate the publicly funded research sector to a far greater extent than is the case in most other countries.  Consequently, disciplinary culture is strong in Swedish research.  However, it would be reasonable to assume that the new research Foundations, and the instrumental turn of much research policy in the 1990s, are significant motors of change, reorienting academic life towards a culture more sympathetic to interdisciplinary interests.  The question is whether the various parts of the research system are pulling together in the same direction towards greater interdisciplinarity.

Different agencies, universities and academics operate with different concepts of interdisciplinarity.  Picking up on the research literature on interdisciplinarity we suggest the following main typology: a) ad hoc interdisciplinarity as an effect of normal scientific development in the disciplines; b) political interdisciplinarity motivated by demands for social relevance in areas such as environmental issues, sustainable development, third world and global issues; c) strategic interdisciplinarity motivated by industrial interests and the notion of knowledge-driven economic growth.  It is not easy to locate these categories sociologically, but a rough attempt can be made.  By and large a) is typically advocated by the research community, who argue that disciplinary skills are essential to any successful interdisciplinarity.  Category b) is typically advocated by those with a strong sense of ethical commitment in their view of science; they may be within the research community or external to it.  Finally, c) has advocates among practitioners, not least in the private sector, and among scientists working on the applied side.  There is also a time-arrow in the emergence of the three categories, a) appearing already in the 1960s, b) thriving in the 1970s, and c) dominating the 90s.

This study draws on this general tripartite division, but it also adopts, throughout, an operational understanding of interdisciplinarity as collaboration over traditionally understood disciplinary boundaries, in some kind of (normally transient) organizational form.  The study is also sensitive to how each group of actors in the system understands the concept of interdisciplinarity.  It is not always the case, indeed far from it, that researchers, research planners or the funding agencies involved, have located themselves in any particular category or camp.

1.2 Data Sources

The data collection process for this study has involved documentary work, an e-mail questionnaire, and fieldwork.  Data have been collected at three levels of analysis: the policy level, the level of universities, and the level of MISTRA programmes.

In order to map the policy context of interdisciplinarity, policy documents of various kinds were drawn upon.  These include Riksdag and government research policy documents (eg Research Bills, SOU), and documents from funding agencies.  Secondary literature was also drawn upon.  

Four universities were studied in some depth in order to analyse actual practice in relation to interdisciplinarity.  This was done through fieldwork at Chalmers University of Technology, and at Umeå, Uppsala, and Örebro Universities.  A total of 25 interviews were conducted with the following main categories of people: university management, deans and deputy deans, and managers of interdisciplinary research centres.

Three case-study MISTRA programmes were selected on the advice of MISTRA, and studied in some detail.  The chosen cases are: FOOD 21 – Sustainable Food Production (MAT 21 – uthållig livsmedelsproduktion); MiMi - Mitigating the Environmental Impact of Mining Waste (Åtgärder mot miljöproblem från gruvavfall); and Sustainable Urban Water Management (Urbana VA-system).  Interviews were conducted with the chairmen of the boards and the programme directors of each of the selected programmes (the chairman of Urban Water was not interviewed).  A central question for this phase was how interdisciplinarity is secured in the programmes.  Second, an e-mail questionnaire was sent out to all the active researchers in the programmes studied.  The survey response rate was 55% (81 responses of 146 questionnaires sent out).  As a complement to this survey, in-depth interviews were conducted with two active researchers in each programme.  

1.3 Structure of Report

The following chapter sheds historical light on the place of ‘interdisciplinarity’ in Swedish research policy.  What motives does the state have for promoting interdisciplinarity?  Developments in Swedish research policy are charted against international research policy trends.  Chapter three maps key changes in the funding and policy environment in which universities and other research perfuming agencies reside.  In many respects Chapter three forms a backdrop to the following two empirical chapters.  Chapter four draws on interview data to record current key organizational changes in the Swedish university system with implications for interdisciplinarity.  Chapter five adopts a micro-level approach and reports how project managers and researchers experience working on interdisciplinary projects whilst based in traditional university settings.  The final chapter presents the main findings of the study. 

2. Interdisciplinarity and research policy

Interdisciplinarity is an old ideal, with roots in Renaissance polyhistor and polymath icons of learning, and in even older visions of religious and philosophical wisdom.  The beginning of its modern career is, however, far more recent and connected to the development of threatening technologies and the use of science for technological warfare, in particular the nuclear bomb (Klein 1990). 

Characteristically, interdisciplinarity was looked upon as an antidote to the dangers of specialization.  In the 1950s Kenneth Boulding, the American economist, formulated the first version of his long-standing critique of the tendencies of modern science using the phrase ‘specialized deafness’ (Boulding 1956, 1978).  It was the increasing specialization that made the scientist a dangerous social character, not only because the scientist risked missing important developments in other areas of knowledge, but more particularly because the use, and the ethics, of science were taken over by other powers in politics, industry, and the military - powers that made sure they had overview, and thereby control.  It was in a similar vein that C.P. Snow gave his famous lecture on the ‘two cultures’, the scientific and the cultural.  He regretted the gap between them, and he saw a risk in it (Snow 1958).

Interdisciplinarity became the ideological recipe to cure this narrow-minded patient from his illness, an illness he did not, however, suffer too badly from.  While criticism grew in the Boulding-Snow tradition - a kind of professorial grunting, in particular among the most senior and well-to-do members of the academic community - science itself thrived as never before, helped along by increasing grants from all corners of society, not least the military.  Legions of new arrivals in the student movement also jumped on the critical bandwagon in the 1960s, and they were surprisingly orthodox in their academic ideals and contributed to the anti-instrumentalist rhetoric of the older ranks.  It may be argued that this tradition of  political interdisciplinarity reached its peak around 1970.  Since then it has certainly been around and delivered ideological references and rhetorical underpinnings to initiatives of various kinds – to build new centres of excellence, start cross-departmental courses and programmes, etc.  But the interdisciplinarity that has been growing in the last several decades of the twentieth century has by and large had other motives and agencies, although the general background of ideas should not be underestimated.  One type was based in the observation in the 1980s that science-based technologies were increasingly important, a notion that gradually grew into strategic interdisciplinarity.

In Sweden, as in other countries, the Boulding-Snow tradition sided with other tendencies such as an interest in social planning, environmental issues, and a general tendency to reorient universities and higher education for societal goals of a possibly more noble character than war and weapons.  In its more  articulate versions this resulted in the establishment of new centres for interdisiplinary studies, the first created at Gothenburg University in 1972, and a second one at the young Umeå University in 1974 (Abrahamsson et al. 1992).  Both soon started new courses and programmes and were at times quite attractive, although marginal to the system at large.  Linköping University, aiming to establish humanities and the social sciences on a campus heavily leaning on technology and medicine, found that interdisciplinary studies were indeed a more favourable route to take, and state money was secured for a large programme under four ‘theme’ research areas (they have since doubled in numbers), linking an impressive array of disciplines into new research environments.

At about the same time, in the mid-1970s, interdisciplinarity started to become an issue in official research policy.  It is by no means clear why and how this occurred, although it seems evident that some of the general discussion entered into politics.  The 1970s, particularly its first half, were years of considerable political turmoil, with energy issues and ecology high on the agenda.  But it was also a period of change in the university system.  In 1977 Sweden adopted a general university reform bill after more than a decade of commissions and inquiries, necessitated by a rapid increase in student enrolment and in research as well.  With the reform a new agency was created, the FRN (Swedish Council for Planning and Coordination of Research), which had a special mission to initiate interdisciplinary research of high social relevance.  Forecasting and research motivated by long-term social and technological change was high on FRN’s agenda, and leading social scientists were given prominent roles in setting up risk-taking new programmes that addressed important social issues. 

FRN can be seen as a concrete manifestation of a certain distrust on the part of the state that the regular research councils would fulfill the demands for more interdisciplinary research (Sandström and Harding 2002b).  This distrust has, by and large, been there ever since, expressed in research proposals and other documents from the government, and has been one of the motives behind several of the most far-ranging research policy decisions since 1990.  It is not too far fetched to see the creation of the research foundations in 1994, MISTRA being one of them, and the new state research funding system of 2001, as outcomes of an ambition to create political solutions to the perceived inability of the regular research performing system, the councils and the universities, to deliver interdisciplinary research (Sandström and Harding 2002a). 

Both sets of institutions, the Foundations (KK, MISTRA, SSF, Vårdal, STINT, and the new division of RJ), and the new 2001 research councils (VR, FAS, Formas, VINNOVA) (for abbreviations see separate list on p.7) were given explicit missions to work in an interdisciplinary fashion.  With the Foundations it was written into their statutes, and was expressed clearly in the governmental process.  With the new public agencies, it was an explicit ambition to create institutions capable of targeted, massive funding of emerging research areas and technologies, to avoid the risk, often observed in the Swedish system, of undercritical funding of new areas and over-funding of old, and the risk of diluting the value of funding because of diminutive grants.  The new agencies were supposed to give out handsome support to those who deserved it.

One may still want to know more about why the state took it upon itself to articulate this distrust so often and with such persistence, both in social democratic and in centre-right governments.  One quite obvious factor is that interdisciplinarity is an ambiguous and evasive concept which is hard to account for and which in practice appears in several quite distinct forms (Sandström and Harding 2002b), and indeed with sometimes clashing agendas.  It is, however, quite evident that it was not just a matter of anti-specializing rhetoric.  Most, if not all, of the governments in question have been decidedly pro-science in the post WWII Swedish tradition.  

We do not have the answer (more research is needed on post-1970 Swedish research policy), but some reflections may be relevant.  First of all, it seems obvious that the government’s concern was primarily to do with the societal effects of research rather than the quality of the research itself.  In 1984 the Minister of Research, Ingvar Carlsson (who was to become Prime Minister in 1986) said that the new computer sciences lacked a natural ‘home’ in the university and thus also lacked adequate funding.  A government research proposal of 1987 forwarded the idea of ‘interdisciplinary environments’ as important for the future.  The same year the Minister of Industry argued for interdisciplinarity as a factor in innovation and competitiveness, albeit based in the disciplines.  The ‘freedom reform’, propagated in the government research proposal of 1993, was motivated by the need to break up from old trenches and build new structures, with less centralist (meaning ‘socialist’; this was the Unckel years) dictates to bend under.  Winds of change blew in the direction of interdisciplinarity.  All in all, however, there were more demands in the government proposals relating to research in the 1970s and 1980s than there was evidence of anything really happening on the workshop floor.  Which was why the demands were repeated. 

So, why?  One may say that Sweden has not been unique in this regard.  Other countries have also had governments demanding interdisciplinarity.  But our impression is that this tendency became stronger in Sweden than in most countries, as if there was a lack of confidence at the political level that the universities would deliver the expected product.  There is, however, a logic to this which has to do with the unique character of Sweden’s research system: it had closed the door to institutes.  The institute sector in Sweden grew until the 1960s, since when it has had very few new recruits, and public research funding has by and large been directed to the university sector.  This has been a conscious policy against which little protest has been heard.  There was no single decision taken, rather there was an understanding that emerged gradually and that also spread to industry – which indeed started to build its own research capacity – in particular from the early 1980s, when it also spread to new sectors beyond telephone and communication systems (Ericsson), pharmaceuticals (Astra), and electrical systems (Asea). 

In 1980 a public inquiry coined the phrase that universities were to serve as ‘society’s research institute’ (samhällets utredningsinstitut) (SOU 1980:46, p. 42).  This has ever since served as the ideological backbone of a policy which, in principle, makes sure that research funds from any state sector ultimately reaches a university or a school of technology, medicine, or agriculture (defence has been the big exception with a relatively large sectoral institute, FOA/FOI).  The proportion of public funds funnelled to universities has regularly been above 80 percent ever since the 1970s.  Behind this reasoning is of course a core of linear model thinking, sprinkled with a Beamten ideal of the academic profession, a thinking that maintains that basic science is the innate and original driver of all technological change and that this science should be performed in Sweden where it is also to be utilized in innovations and industry. 

Our interpretation is that the proactive interdisciplinary stance of Swedish governments is an indirect consequence of this policy of basic research.  The results in basic science have been remarkable and impressive; Sweden climbed the ladder of Science Great Powers and rose to the very top, during precisely the same period, ca 1970 to the late 1990s, that the country suffered a relative decline in economic performance, with sliding growth.  Performance in science has not been matched by a similar level of innovation in high-tech sectors, where, if the policy had worked, the outstanding research results ought to have created a bustling combination of new companies, jobs, and a growing share of the national income from emerging economic sectors.  That has not happened, at least not on a scale comparable to the input of public and private research funding (Edquist and McKelvey 1997, Henrekson and Rosenberg 2000).  As a consequence, it should come as no surprise that politicians have felt increasingly eager not only to argue for, but in recent years also to take action in favour of more substantial interdisciplinarity.

But let us go deeper.  Again: why?  Why interdisciplinarity?  It is by no means evident that interdisciplinarity is the key solution to increased relevance and the driver of strategic technologies.  How that belief entered research policy is still a question open to further research (but see Granberg 1987 for an early discussion), yet it seems to have arrived in the 1970s and become particularly apparent in the 1980s and 1990s.  And it should be recalled that it is a belief, an unsubstantiated hypothesis, albeit a quite reasonable one.  The best suggestion we can provide, based on present knowledge, is that interdisciplinarity grew at the same time and at the same pace as governments began to recognize that science-based innovations had an increasing significance for economic performance.  This notion had grown with the human capital school in the OECD in the early 1970s and became widespread in the 1980s, spurred also by the success story of Japan and their Ministry of Trade and Industry (MITI).  Science based innovation and competitiveness became a ‘double helix’ of economic success.  But, in most countries, this development was met with less anxiety than in Sweden.  Here was the one country that had transferred all its trust in technological progress to the universities.  Did it matter that the universities did not heed the new gospel of efficiency?  Did it matter that they did not adopt a problem-solving ethos, aiming for hot new technologies, in the spirit of the old Swedish inventor-Pantheon of the Ericssons, Wenströms, and Johanssons?  Did it matter that academic degrees and high impact scores in science journals did not provide the increasingly problem ridden Swedish industry with what it needed in terms of new and improved products and processes?  The questions are rhetorical: it mattered, but it did not, for a long time, matter much to the universities.

Further evidence of the distrust between government and the research community became manifest in the research policy discourse of the 1990s (Benner 2001).  This was taken to its most extreme in the middle of the decade – years of severe economic downturn and state budget crisis.  The universities and in particular the research councils were not entirely saved from budget cuts.  More importantly, the government proposed that the universities’ ‘third mission’ to cooperate with industry and society at large, be made law, and this was adopted by Parliament in 1997.  In the same year, the research councils were given new directives to report back to the Ministry of Education on their efforts to promote interdisciplinary research.  And, as already noted above, the new research council reform of 2001 was motivated in large part by the perceived need to open up new interdisciplinary research areas, and to focus and coordinate research and reallocate funding (the three catchwords are: ‘concentration, renewal, interdisciplinarity’, ‘kraftsamling, förnyelse, tvärvetenskap’).  In fact, the distrust is in part unwarranted.  The few studies that exist indicate that the research councils do not seem to discourage interdisciplinarity, and that interdisciplinary projects get approximately as much funding as any other project of similar quality (Sandström and Harding 2002a).  If interdisciplinary projects do not thrive in the research council environment, it is because the research community do not provide more proposals. 

It is hard not to see the pattern, which reads very much like the archetypal marital quarrel.  ‘But I do sweep the floors, and I do the dishes every night, and, besides, I am always doing the laundry’.  ‘Well, yes, but you do not love me the way I deserve!’  The research performing system can in fact point to a number of arrangements and activities over the last thirty years – we shall return in some detail to what they are – to foster interdisciplinarity.  Even the research councils, bastions of orthodoxy as they undoubtedly have been perceived (and often are), can prove their willingness to comply, if not more: some of the hot research areas which councils have been spearheading have been interdisciplinary.  But the state wants more.  The state wants real action to lift the nation.  It wants economic growth on the average OECD-level, at least.  It wants the university system to take responsibility on a scale that the latter is unlikely to either want or be able to, unless its fundamental modes of operation and norms (in the Mertonian CUDOS-tradition) are changed through substantial political intervention.  And this again is something that the government (as it repeats over and over to the academic community) has no intention of doing.  And when occasionally it does, as was the case during Carl Tham’s years as Minister of Education and Research 1994-98, tensions between government and academia increase. ‘Yes, I’ll do the dishes, but you won’t get my heart.  Don’t you dare touch me!’ 

With ‘post academic’ norms (Ziman 2000) entering the system this whole logic may change.  Indeed, we believe that some of the changes in practice documented in the empirical sections of this report follow the post academic pattern, albeit in an emerging phase.

2.1 The Universities: Rhetoric of Interdisciplinarity 

What have universities done in relation to the official demands for interdisciplinarity?  It is hard to answer such a question simply because universities did not spell out their policies very well before the 1990s.  Their intentions are visible in budgetary documents and annual reports to the government.  But all in all, universities were, and are, authorities, organs of the state, that had no real policy of their own.  Consequently, they did not say very much about interdisciplinarity. 

With the decentralizing reforms and with competition gradually built into the system in the last 10-15 years, universities have, however, emerged as more articulate on their own future.  Policy documents, almost unheard of before 1990, are now commonplace and grow ever more sophisticated.  The thinking behind is also more and more coherent and independent.  Although there is still a considerable tendency to ‘follow the herd’, which is not surprising given that they all operate within one national funding and regulatory system, individual variation increases quite rapidly.  Innovativeness is conceived as a comparative advantage, and new centres and labs are popping up along with new programmes with fancy names, often based in rare and strange combinations of fields. 

In this local policy process we have found clear evidence of interdisciplinarity being not only accepted, but openly advocated and even boasted as a prime feature and fundamental academic concern of a particular university or university college.  However, language varies, as may commitment to the gospel.  An overall observation is that smaller and more recent universities and colleges tend to be more eager in their willingness to declare adherence to the official policy of interdisciplinarity.  Older and larger universities tend to be more modest, not necessarily because of lack of commitment, but rather in a rhetorical status game, where it is as important not to show that you are willing to serve as anybody’s instrument as to actually declare what you want and why.  At Chalmers, for example, although interdisciplinarity is admittedly a strong commitment in the early 2000s, it is still a word to use with some caution, because, as one senior administrative officer told us, ‘everything is interdisciplinary these days, we do not have to spell it out all the time.’ Thereby implying that, in fact, it is the government that is lagging behind with all its flimsy talk and niggardly, intrusive proposals.  We shall return later to this tendency that is certainly among the strongest in the current situation. 

All in all, though, there is no reason to believe that universities, if they are to be taken on their word, have anything to say against interdisciplinarity.  But, it is hard to know whether they mean what they say.  As we have already seen, it is likely that the government, and parliament, have high hopes for the wider significance of interdisciplinary research.  On the other hand, it is also clear that there are strong internal scientific arguments for more interdisciplinarity.  There are also other motives in the policy documents, one is pragmatic: interdisciplinary research could be a solution when there is no department big enough for a project.  

We have had no real chance to distinguish between motives in the university policy statements. Therefore, we find it necessary to actually study the implementation of interdisciplinarity on campus, which is done in the next chapter.

2.2 Funding Agencies – Their Contrasting Agendas

A few words need to be said also on the missions of the funding agencies.  They are truly diverse.  If you believe, as we do, that money has some influence on behaviour, it is important to identify these missions.  Generally speaking, old money in the Swedish research funding system has a low level of mission specificity, new money a high level of mission specificity.  That is to say that state budget funds are allocated according to tradition rather than according to any specified rule of government.  This has not always been the case.  Until recently, the state was quite particular in terms of resource allocation; in fact, it guaranteed each professor a lifelong salary by decision in government and a university could not easily reallocate that resource.  Since the 1990s the entire system of appointment of professors, as well as all other university faculty and staff, rests with the local university, its board and rector.  The government gives broad-brush grants to ‘science areas’, four in total (technology, science, medicine, and social sciences and humanities).  Within each of these areas the universities can reallocate money at their own discretion (although, so far, typically they do not to any large degree), between them they can reallocate three percent annually.  The best way to describe the funding pattern of the universities’ core grants from the state is to say that the money goes to professorships in disciplines and to post doctoral and graduate grants in the same disciplines. 

Another old player in the system is the research councils, with an equally strong commitment to supporting basic research.  As we have seen, that basic research can indeed occur between and across established disciplines, but, at the end of the day, it is still less than ten percent of the (science) funding that goes to projects that are by themselves defined as interdisciplinary (meaning that they belong to more than one of the sixty-plus specialized sub-fields within the natural science research council (1990s)) (Sandström & Harding 2002a).  On the other hand, there is nothing in the research councils’ statutes or directives that tells them how to allocate their funds.  They are free to do whatever they want.  Nonetheless, path dependency and strong internal demands from the system, based in review committees and other structures, maintains a disciplinary funding pattern.

Interestingly, something similar can be said for the sectoral research money that grew considerably in the 1960s through the 1980s.  One would perhaps have expected that sectoral research money would have boosted the establishment of interdisciplinary centres to cater for societal problems and knowledge needs.  However, what seems to have happened (research in the area is still scarce), is rather that sectoral research funds with time became subsumed under the academic research norm system and, de facto if not de jure, part of a regular departmentally based research agenda in the universities (Landgren et al 1995, Svensson 2001, Edqvist 2002). 

The general observation, thus, is that university directed funds, whatever their origin, tend to be allocated according to the internal university organization and, by implication, used mainly in line with the (academic) interests and agendas of that organization.  The funding agencies have basically had no realistic choice in this regard, given the universities’ pivotal role as research performers.  One actor has opted out: private industry.  Swedish firms, regardless of size and sector, have not chosen to increase their funding in the university system.  We do not know why, but we do know that they have chosen to perform their research on their own, increasing substantially their R&D budgets in the last two decades (although limited to only a few industrial sectors).  It is tempting to hypothesize that private industry is unwilling to fund substantially a system that is unlikely to change its overall performance to a mode that is of relevance to the funding agency, the firm.  State agencies have not, realistically, been given the choice to opt out, restricted as they have been by policy or budgets that have been too small to act independently.  At the same time, it should be noted that three decades of sectoral research, undertaken mostly in the universities, have as yet not been evaluated.  Nor do we know the extent to which it has been undertaken in an interdisciplinary way, but even without research in this area it is clear that it is a small share.

Against this background new funding agencies with stronger mission statements and binding statutes, including interdisciplinarity as an explicit method to achieve goals, are likely to bring about change.  Foremost of these actors are the new research foundations, based on the wage earners’ funds; but European Union funds, increasingly open to Swedish researchers after membership in 1995, and the reformed research councils from 2001, point in the same direction.  These actors are now shaping a somewhat new funding landscape, with possible implications for interdisciplinarity, a landscape to which we shall now turn.

3. A changing funding and policy environment for the university sector

3.1 The Traditional Academic System

The traditional academic system is discipline-based.  The disciplinary culture is a strong one, with what Tony Becher (1988) has so tellingly labelled its ‘academic tribes and territories’.  It is hard to grasp the full implications of this fact, but they should not be overestimated.  The strength and the status of disciplines is deeply rooted.  Sweden is no exception.  The centralized system, with governmentally appointed professors endowed with their personal chairs, certainly created the image that there was indeed a higher authority that had ordered reality for research in a given discipline.  This system was further reinforced by the idea that professors had a virtual monopoly on research training in their discipline, selecting students at will and training them the way they felt best. 

Departments were created around the chair, who was typically the head of department and chair of the departmental board, and he who also selected students for the graduate education, of which he was the sole leader, thus collecting virtually all academic powers in the hands of one person.  The faculty, a decision-taking body with a number of singularly authoritative professors, each heading his discipline, was not inclined to interdisciplinary initiatives.  The typical pattern in the 1970s and 1980s was, furthermore, that interdisciplinary initiatives were regarded with much scepticism, and insofar as they were accepted by the university, they were almost invariably poorly funded.  The evidence of this is scattered, but a common pattern was that those initiatives could be given seed money and perhaps some scarce funding, whereas growth in the disciplines, and even the creation of new disciplines, was never an issue. 

This led to another feature, typical of interdisciplinary units in Swedish universities: in order to survive as research institutions they had to become excellent fund-raisers.  Core funding from faculty endowments was typically small or even zero, although centres could sometimes benefit from special endowments directly from the rector or board, who sometimes made a different judgement of the long term interest of the university and considered it well served by the new interdisciplinary activities.  There exists no systematic knowledge of how interdisciplinary centres in Sweden operated in the 1970s through to the 1990s, but we have the general impression that it was quite common for such centres to be administratively organized directly under the central administration or the university board, probably in order to protect them from the harsh funding climate in the faculties.  This was, for example, the case for the Gothenburg centre for interdisciplinary studies as well as for its Umeå counterpart, but it was also the case for several of the centres for women’s studies that started growing in the late 1970s and early 1980s in Gothenburg, Uppsala, Umeå and other places. 

Yet there were exceptions.  Umeå, which started many centres, had some of them organized under faculties, such as the Centre for Arctic Cultural Research (Humanities) and the Centre for Regional Science, CERUM (Social Science), the latter with earmarked funding from the government, a core grant which, however, has not been increased by faculty funds for close to two decades.  This pattern seems to be internationally valid.  A study of three American and three European universities, some of them with considerable units for interdisciplinary work (notably Bielefeld in Germany with prominent centres), demonstrated that regardless of the level and quality of the interdisciplinary work, the funding for it came from external sources.  The author of the study summarizes: ‘I have not seen any case where the university on its own has stepped in and funded an interdisciplinary centre or institute (of any magnitude)’ (Stolterman 1996, p. 42).

Most of these features of the universities’ view on interdisciplinarity also function as disincentives for the individual who might entertain ideas on interdisciplinary work.  On top of that there is a lack of incentives for the individual who would like to venture into interdisciplinary work.  The most important have to do with career paths.  In our interviews with university representatives, some thirty altogether, none reported that there was any systematic (or unsystematic) encouragement for interdisciplinary work, in terms of salary, tenure, or other reward systems. 

A similar weakness of incentives has to do with appointments.  We have scrutinized policy documents, hiring programs and other documents in the six universities and university colleges under study, and we have found no examples of priority for interdisciplinarity.  In a certain sense, there is no explicit connection between the declared priorities in the policy documents on the university level – that are extremely encouraging; see chapter 2 – and the hiring and incentive practices on faculty, departmental, and research group level.  Interviews that we have undertaken corroborate these observations.  Interdisciplinarity is something that you cannot be against, but that you can avoid doing. 

It is the latter that is important for the young aspiring candidates in the academic system.  Career paths and regular positions in departments and faculties are, more or less, cemented in the disciplinary structure.  Or, to put it in more empirical terms: we have found very few examples of positions or career paths, funded by internal faculty money, that are not based in either a discipline or in a department, most often both.  That is not to say that they do not exist at all, but they have not been reported to us, and we can say with some confidence that they cannot be very numerous.

The message to young scientists and scholars is clear: if you want to stay and become successful in this system, you have to play by the rules.  And the rules are: work in a discipline!  Added to these formal sides of the system are the informal or cultural aspects.  Disciplines have not only their cherished methods, their founding fathers, their saints and heroes, and their standard texts, journals, and conferences.  They also have their cultures, what Tony Becher called ‘academic tribes’ (Becher 1988).  Identities, even ideologies, are rooted in disciplines, and although the boundaries of disciplines are constantly under tension and sometimes renegotiated as a consequence of the general growth of knowledge and of social and scholarly ‘boundary work’ (Gieryn 1983 and 1995), they tend to always be reproduced, in ever new shapes and constellations. The growth of knowledge and universities tends to increase differentiation, with each new unit taking up the same modus operandi as the old ones: ‘Academic departments are inherently socially conservative and tend to select people who reproduce their thinking’ (Hollingsworth and Hollingsworth 2000, p. 244).

Academic behaviour is one portion universal, adhering to Robert Merton’s CUDOS norms (Merton 1942), but it is another portion local, moulded in a rigid cast of the discipline, with little ambition to grasp the realities, theories, and readings of other fields.  Not that this ambition should be lacking in the individual, curious researcher, but given the competitive environment it is simply logical that academics look for the safest career path.  They would not readily dare to try the ‘road not taken’, to cite Robertson Jeffers’ famous poem.

To this could be added the sheer work load involved.  Studies of multidisciplinary major research projects indicate that although they might have great potential in terms of results and networking, they also typically involve more work.  There are at least three types of work that increase with the number of disciplines involved.  Production work, the collecting and analysing of data, the dissemination of results, is likely to expand because there are more measurements, more methods, and more comparative work involved.  It is even more likely that articulation work increases.  Articulation work refers to the work of pulling together everything that is needed to carry out production tasks: planning, organizing, monitoring, evaluating, adjusting, coordinating, and, of course, integrating activities, that could be particularly burdensome when there are several scientific perspectives to combine and much mutual learning to go through.  There are differences in research training, and therefore different ways of working, in co-workers’ career courses.  Finally, emotion work, is likely to increase.  It is entailed in the construction and maintenance of interpersonal relations, which are most often new and vulnerable when scientists from many disciplinary cultures are to live together, often for a rather long time.  There might also be interpersonal differences in motives, especially in funding-driven collaborative projects.  One scientist could be there purely for the money, another purely for career-making results, thus disunited on the issue of what should be a proper level of ambition.  Other examples are bountiful (Schild 1997).

3.2 Tendencies in university funding and policy environment

The traditional academic system is still in place in many respects, since it is also a culture with its own values, beliefs, and practices, it does not change quickly.  But there is certainly change under way, as we shall see in some detail in the following chapters.  This seems also to be an international phenomenon.  Data shows that interdisciplinary research environments tend to perform well in research.  A study of major discoveries in biomedical research demonstrates that although there are many roads to successful research, major discoveries occur more frequently in research environments where diversity is combined with interdisciplinarity and where a rigorous yet nurturing leadership is at hand.  Such research environments can exist for example in integrated programmes, or in special interdisciplinary units attached to universities, but they rarely exist in ordinary departmental structures, which tend to reproduce their own faculty over time (Hollingsworth & Hollingsworth 2000 and 2002).

In this section we would like to describe some of the major changes in the funding and policy environment in which universities and other research performing agencies reside.  The policy changes have, more or less, been presented above (see also Benner 2001 for an overview): a performance related funding system for undergraduate education 1993, the new research foundations 1994, demands on reporting of interdisciplinary action from research councils 1997, third mission as part of the university law 1997, an efficiency oriented reform of graduate education 1998, a reform of faculty career structure 1998, reform of the science councils 2001, and a political initiative to reform the institute sector 2001. 

All in all these reforms and changes are leading towards a more American university system, with a consequent departmental structure.  If increasing public funding in the future is funnelled through the science councils, as has been indicated by the Minister of Education and Research, it is also likely that we will get an even more competitive funding structure, which will further spur the already visible tendencies towards specialization and differentiation in the university system.  It is, however, not yet clear where the policy will take us in terms of research performance.  The future of the institutes is far from easy to tell.  The government has indicated, through its proposition 2001/02:2 FoU och samverkan i innovationssystemet, that it would like to see structural reform, more commercialization, more lively research, and possibly mergers to reduce the numbers of institutes.  As has been indicated above, there is also an awakening interest in institutes, expressed for example in the Academy of Engineering Sciences, IVA. 

The funding situation for universities has also changed rapidly, both as a consequence of policy and as a consequence of new funding agencies and their priorities.  Despite more pessimistic accounts of the current situation, published recently by SUHF, the Association of Swedish Universities, and the Science Council, and by the University Teachers’ Association, our assessment of the funding situation between 1993 and 2000 indicate that there has indeed been a net growth of research funds in the university sector by almost three billion SEK, or close to 20 percent.  The composition of those funds, however, has changed quite dramatically.  Direct funding to university research has remained stable whereas research councils have had reduced funding.  All kinds of external funding have increased: old foundations (among which the Wallenberg Foundations are the biggest); the new (1994) research foundations; public agencies and European Union funds; commissioned research; and a general ‘other’ category comprising donations, local and regional funds, stipends and others.  The most substantial new money has come from the new research foundations, contributing about 1 billion SEK of new funds to the universities in 2000 (Hällsten & Sandström 2002, p. 82) (See Figure 1). 
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Figure 1   University Funding 1993-2000 by Source of Funding

The dwindling share of core funding in the university sector is indeed an international phenomenon, in other countries driven more by increased commissioned research, and here by increasing funds from foundations and public agencies.  However, compared to the other Scandinavian countries, Sweden is and has been the one with the lowest share of core funding, yet at the same time the one with the best overall performance, although both Finland and Denmark are rapidly catching up, indeed both with rapidly diminishing portions of core funding (Figure 2).
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Figure 1   Core-funding share of total R&D expenditure in the higher education sector; Nordic countries 1981-1999

Source: Kim, L. 2002/2003: Lika olika. Nordisk högre utbildning i förändring. Högskoleverkets rapportserie. Stockholm: Högskoleverket.

Even though there may be reasons to assume a positive connection between large portions of  external funding and research productivity and impact (evidence of this occurs at the individual university level also, see Krull 2000, Jonsson & Sörlin 2002), the increased share of external funding has still provoked negative reactions in the universities.  Not primarily because the money has arrived – it is usually welcome when it does arrive – but because many have felt that university independence has diminished with reduced internal funds directed exclusively to the universities to fund ‘curiosity-driven research’, as the catch word goes.  The reason given for this is that some of the external funding agencies, most programmatically the European Union, but also the new research foundations, demand co-funding to match their grants.  This co-funding could either come from other external sources including industry (which is the MISTRA approach), but it could also, and should in some instances, be taken out of university core funding.  With this way of reasoning, core funding can indeed lose its value to the university, even if it does not nominally decrease; it may of course even lose its value if it is nominally increased, owing to matching external grants.  

A further circumstance, worth mentioning in this context, is the sharp increase in student enrolment.  In principle it should not affect research funding, but in practice it affects research.  Student enrolment is also quite poorly funded, yet all students take their time.  Since it is researching scientists and scholars who make up a large portion of the teaching faculty it may be assumed that some of the research funds in actual everyday life are being subsumed under a lofty teaching umbrella, which may increase frustration among faculty members, and possibly affect research productivity negatively.

How do universities react against the background of these changing external conditions?  How can these reactions be separated from other tendencies and external changes that are simultaneously affecting universities?  What would universities have done anyway, regardless of changes in external conditions?  To these questions we turn in the following chapter.

4. Adjusting to change: University response and its implications for interdisciplinarity

This chapter draws largely on the interviews conducted with senior academics and managers at the four universities: Chalmers University of Technology, Umeå, Uppsala, and Örebro.  The data strongly suggest that universities are going through a process of adjusting to the changing funding and policy climate outlined above.  The ways in which they are adjusting and the degree to which they are doing so, appears to vary strongly by institution.  A logic of competition seems to drive these adjustment processes; the need to create organizations well-placed to succeed in the market for external research funds appears as a clear force for change. 

Policies explicitly designed to foster interdisciplinarity do not appear to play a significant part in these adjustment processes.  However, implicit in the modes of adjustment lies a recognition that fostering an interdisciplinary profile can lend a competitive edge.  Many of the adjustment processes outlined below can be interpreted as implicit strategies to foster interdisciplinarity.  The end of the chapter makes explicit the link between the different universities’ adjustment strategies and different modes of fostering interdisciplinarity.

4.1 Reorganizing universities

As mentioned above, the four universities studied are not responding to their new policy and funding climate to the same degree, nor in a uniform manner.  Their capacity (and to some extent desire) for change varies in line with their varying histories, size, geographic location, wealth, vision, and doubtless many other factors.  However, a number of types of changes can be identified which in some way concern all four universities and are seen by them as factors affecting their capacity for interdisciplinarity.  These may be categorized as: internal restructuring; rethinking the allocation of core-funding; introducing profile research areas; and finally, rethinking recruitment practices.  These categories of change are used below both to highlight differences in how universities are adapting to their increasingly competitive environment and to indicate how interdisciplinarity supplies a central (if implicit) rationale behind much of the change taking place.

4.1.1 Internal restructuring

All four universities viewed the way in which their research activities are organized as a significant factor affecting their ability to foster interdisciplinarity.  The traditional faculty-and-department organization, with relatively rigid divisions between faculties (or in the case of Chalmers, Schools) was seen as hindering collaboration across disciplines.  As examples of the ways in which such structures hinder interdisciplinary work, respondents cited the ‘territorial’ mindset to which they can give rise, and which may indeed be passed on through generations of researchers.  A particularly striking instance of this kind of thinking in his own School provoked one Chalmers professor to dub his University ‘the most modern and the most unmodern [University].’  One Uppsala dean pointed out that interfaculty collaboration can be complicated by such an apparently mundane administrative issue as the inability to agree over credit-sharing for a successfully completed doctoral thesis.  

‘Disciplinary Domains’ 

Whilst there are indications that departments remain strong as administrative units (at least at Umeå and Uppsala), the data also show that the universities in the study are now tending to create larger administrative units both at departmental level and faculty level.  This trend may be interpreted as a response to the need to facilitate collaboration across these traditional boundaries.  

Perhaps the most striking instance of the trend towards larger administrative units is the creation in 1999 of three ‘Disciplinary Domains’ at Uppsala University, which have assumed many of the functions of the numerous faculties.
  Whilst the faculty level has been largely retained (each Disciplinary Domain has one or more faculties), its position in the university hierarchy has been considerably weakened, and faculties are drawn closer together by the ‘Disciplinary Domain’ upper tier.  This reorganization is designed to improve the university’s competitiveness by enabling researchers to exploit the university’s considerable breadth in the development of interdisciplinary collaborative projects.  This is a clear indication that interdisciplinarity (or at least collaboration) is seen as a central ingredient in the effort to increase the University’s competitiveness. 

This radical change in the faculty structure at Uppsala has significant implications for the University leadership.  Each of the three big faculties or ‘Disciplinary Domains’ is led by a ‘deputy rector’, who together with the University’s rector and chief administrator form a small but powerful leadership group of five individuals.  The small size of this group facilitates communication across the broad scientific areas of the university, and makes decision making easier.  This style of university management contrasts with a more traditional structure, such as that at Chalmers, where each of the ten deans of Schools sits on the University management board.  As one of these deans commented, this board consists of too many individuals (approximately 20 including various administrators) for anything to be done. 

Departments and interdisciplinary research centres
At the departmental level, the trend in all four Universities is towards larger entities.  At Chalmers for example, there are discussions afoot to create fewer and larger departments both in order to streamline the organization, and to facilitate collaboration over traditional boundaries.  Chalmers currently operates with a structure of ten Schools, each of which has a number of divisions or departments, and introducing any change to this structure is not easy.  Örebro, which became a university in 1999, merged its departments to create ten big departments in 1990.

Not only the size, but also the role of departments, and in particular their relationship to looser research centres and groups, is now a significant issue and under scrutiny at the four universities.  In order to understand the significance of departments’ changing role, something needs to be said about the nature of the research centres.

Each of the four universities has a number of (largely interdisciplinary) research units.  These centres come about for different reasons.  Some are the result of initiatives taken by individuals or research groups, and serve as a means of attracting funds to a particular research area; others result from a central university or government decision to initiate research in a particular area.  Common to most centres is that they represent a research area that does not ‘fit’ into the existing university structure. 

The research centres studied, fall into two broad categories.  Centres in the largest group see themselves moving towards a more departmental-like organizational form.  These Centres are concerned to increase their visibility within the University; they are keen to build up a critical mass of researchers on site, and to formally employ the researchers themselves.  Many are keen to offer research training, and perhaps undergraduate courses too.  The second category of Centres wish to remain looser structures, akin to ‘research hotels’.  Researchers based in disciplinary departments may then work intermittently on centre projects as and when necessary.  These latter centres seek to ensure their research quality by maintaining strong links with participating researchers’ disciplines and departments, and do not see themselves growing to a large group of permanent staff. 

Universities’ policy towards interdisciplinary research centres appears ambiguous.  University managers are naturally very keen for researchers to initiate research in lucrative (often interdisciplinary) areas and gain external funding.  However, university managers are also keen to incorporate interdisciplinary research centres into traditional faculty structures. 

Thus whilst most Centres at Uppsala University are today administered directly under the rector, the current policy is to transfer them to a ‘Disciplinary Domain’.  This is not always straightforward as many Centres do not feel that they ‘fit’ under a particular faculty or Disciplinary Domain.  As a representative of the Centre for Disability Research pointed out, her Centre’s activity is relevant to all three Disciplinary Domains.  In some cases, centres seem to be forced into making arbitrary decisions about where to belong.  Thus the Centre for Surface Biotechnology at Uppsala chose eventually to be located in the Chemistry ‘Section’ rather than the Technology ‘Section’ (within the Natural Science & Technology Disciplinary Domain), not because its activity lies closer to chemistry than anything else, but because the manager of the Centre happens herself to be a chemist.  Though this choice may be more or less arbitrary, it is not insignificant.  The chosen Section affects the nature of the doctoral training offered by the Centre, as the doctoral students teach at undergraduate level in the Chemistry Section, and gain degrees in ‘Chemistry with a specialization in Surface Biotechnology’.  It is to some degree incongruous to expect Centres whose distinguishing feature is interdisciplinarity to belong to established faculty or departmental structures.

The majority of those interviewed, whether senior academics, university managers or centre managers concurred that it was important for researchers in interdisciplinary research centres to maintain contact with their ‘home’ disciplines.  Some form of (multi-) disciplinary basis for the Centre’s research was seen as central to maintaining quality.  On the whole, respondents shared the view that an interdisciplinary group in which researchers loose touch with their base discipline is likely to stagnate and become second-rate.  Perhaps partly as a reflection of this view, all the universities studied preferred research staff in interdisciplinary centres to be officially employed by departments.  Whilst senior academics and managers expressed the view that a firm disciplinary research base is the sine qua non of a quality research institution, they also intimated that traditional departments are no longer promoted as automatic ‘homes’ for prestigious research projects.  Some senior academics at Uppsala and to a lesser extent Chalmers and Örebro, voiced the opinion that departments have to some extent become relegated to the role of employers of research staff, burdened with the associated bureaucratic tasks, whilst the researchers themselves spend all or most of their time in research centres.  As one senior academic at Uppsala put it, ‘The research centres do their research projects, the departments do the relief work’.  This ambiguous stance towards departments mirrors that towards interdisciplinary centres outlined above. 

This enforced symbiosis between departments and research centres is not always a straightforward relationship.  Those Centres which see themselves more as ‘research hotels’ (see p.25 above) enjoy closer links with the departments from which they draw their researchers, and have no ambition of employing their researchers on a full time basis.  Centres which see themselves as future departmental-like organizations on the whole seem to enjoy less easy relations with departments.  They would by definition be happier employing their own research staff.  One Centre manager at Uppsala raised as a slight problem the fact that different departments have different accounting systems.  Thus two doctoral students working on similar tasks at a research centre may enjoy different salaries because they happen to be employed by different departments.  More seriously, Centres which collaborate closely with industry, and which have no control over their researchers’ salaries (because the latter tend to be employed by departments) may have difficulty retaining research staff.  The manager of the Competence Centre for Catalysis at Chalmers acknowledged that all his research staff had received tempting offers from industry with more lucrative salaries.  

A more serious source of potential conflict between departments and research centres is the perception that one may be subsidizing the other.  Some Centres perceived that they were subsidizing departments through paying high rents and funding doctoral students for which departments will eventually gain credit.  Departments at times believed they were subsidizing research groups; they saw core-funding as going to cover externally funded groups’ overhead costs.  In more general terms, university managers were aware of the need to address the question of whether or not to support Centres with core-funding.  Current practice differs.  Uppsala does support Centres in this way, but is shortly to address this issue, ‘to ensure departments aren’t hollowed out’ as a dean put it.  Umeå does not in principle support Centres through core-funding, beyond an initial one to two years. 

The sum effect of the kinds of changes described in this section seems to be that the department level in universities is gradually losing its influence in favour of the upper leadership tier and research groups, which may be better resourced and better placed to contribute to the university’s research strategy.  Thus at Uppsala, influence and resources seem largely to be located at the level of ‘Disciplinary Domains’ and the research group level, with departments consigned to a more administrative role.  Similarly at Chalmers, since becoming a Foundation, the School boards tend to ’hang a bit in the air’ according to one dean, as they lack a clearly defined role beyond deciding over the School itself.  The division or department level at Chalmers is also reportedly at somewhat of a loose end, and can only really impact upon staffing questions.  Also here research groups have concrete influence.  Umeå however seems to have retained a relatively strong departmental structure.  However, even here, approximately half of the units in the social science faculty are Centres of various kinds (ie not departments).

4.1.2 Rethinking the allocation of core-funding

As university core-funding is the only money available for research which has no conditions attached, senior academics saw the way it is allocated as highly relevant to a discussion of interdisciplinarity.  Thus even if the amount distributed in this way is seen as very small in relation to a university’s total activities, the ‘free’ nature of this money lends it added significance. 

The quirks of history play a strong role in deciding how core-funding is distributed between and within universities; however, senior academics and managers at Uppsala, Chalmers and Örebro Universities seemed to recognize the inevitability of introducing more quality criteria to distribute core-funding.  Each of these universities was pursuing discussions in this vein.  Such a discussion was less evident at Umeå; but this does not of course mean that no such discussion is taking place.  

Of the four universities studied, Uppsala seemed to have gone furthest down the path of using performance indicators to allocate core-funding, and Umeå the least far.  In keeping with the somewhat Byzantine system that is Uppsala University, there are no university-wide rules for distributing core-funding, each Disciplinary Domain has its own system.  The Medicine & Pharmacy and the Natural Science & Technology Domains distribute money directly to departments, whilst the Social Sciences & Arts Domain distributes the money first to its six faculties.  The criteria for allocating funds in the Medicine & Pharmacy Domain are as follows: a proportion of the money goes to strategic initiatives (short term support), promised commitments, and professors’ salaries.  The rest is allocated according to the level of activity within departments.  The four criteria for measuring activity are: new doctoral examinees over a four year period (this weighs quite heavily); the level of external grants; publications, both amount and impact (this was introduced three years ago); and finally, new docenter over a four year period.  The Medical faculty dean did however observe that academics ‘learned to play that piano’; in other words some act strategically to maximize what they can get out of this system.  The publication criterion is the most controversial.  Another issue being discussed at Uppsala is whether all departments should have automatic core-funding.

Schools at Chalmers currently operate with some or all of the following more traditional criteria: number of funded doctoral students, number of doctoral and licentiat examinees, number of promoted professors, and number of docenter.  This system is now seen as too conservative, and the University has started work to find innovative ways to measure successful research.  In particular, Chalmers is discussing whether to include publication measures in the criteria, but has so far decided that it is unfeasible as different fields have different publishing practices.

Örebro operates on the principle that no one should automatically get money.  Only groups in the University’s identified (multidisciplinary) profile research areas are eligible to compete for the core-funding.  On the opposite side of the spectrum, Umeå uses a standard formula in which the number of examined doctoral students counts heavily, and the University has not (yet?) begun to incorporate the same kind of performance measures as Uppsala.

The emphasis which Uppsala (and very likely Chalmers in the future) places on publication measures for allocating core-funding is unlikely to be conducive to fostering interdisciplinary research.  Several respondents both inside and outside of MISTRA projects reported that quality interdisciplinary research has a much longer lead time than discipline-based research; publications take longer to produce, at least in the short term.  Researchers are unlikely to choose such projects when a premium is put on publications.  Interdisciplinary projects are often by definition highly collaborative.  Reward systems (such as that used by the Uppsala Medical & Pharmacy Area) which allocate greater weight to first and last authors may serve to undermine interdisciplinary research, as there is little attraction in being listed as one of the ‘middle’ authors. 

At both Chalmers and Uppsala several senior academics reported that in practice much of the core-funding was used to cover overheads of externally funded projects, as research grants rarely covered these fully.  If this is the case (the question has not been systematically investigated in this study), then it would suggest that core-funding is being used to support interdisciplinary research.  Some senior academics viewed this situation with dismay; one dean at Chalmers lamented that ‘there is no curiosity-driven research left’.  His response was to suggest to his University board that the University should reduce the amount of external funding it pulls in, as it drains the core-funding.  Last year, he was unable to employ a single doctoral student on core-funding. 

Though academics did raise the issue of core-funding as significant to a discussion of interdisciplinarity, its significance should not be overstated.  The ‘real’ research money is almost exclusively external funding.  Further, at least at Chalmers, it is not entirely acceptable to rely too heavily on core-funding, as one dean explained, ‘if you’re going to be at Chalmers, you have to raise your own salary’. 

4.1.3 Introducing profile research areas

Each of the four Universities were in the process of identifying, or had already identified profile research areas.  These profiles tend to be multi- or interdisciplinary areas.  However, Universities differed greatly in the extent to which their profile areas defined their research strategy.

A significant element of Uppsala University’s profiling work is the so-called BASTU project.  (Uppsala universitet 2001), a central aim of which is to identify and foster new areas of research excellence by re-prioritizing expenditure.  Each Disciplinary Domain was to make savings of 5% and identify new areas of activity in which to reinvest this amount.  Many of the best project suggestions were reportedly interdisciplinary in nature.

In addition to the BASTU process of breathing life into new areas, Uppsala’s rector keeps back 0.9% of the core-funding annually in order to be able make strategic investments.  These investments are often in the form of supporting new researcher initiated research centres for an initial few years. 

A further aspect of Uppsala’s profiling work is the considerable reorganization of the campus that was initiated in 1996, and is still ongoing.  A central idea behind this initiative was to facilitate campus collaboration by physically co-locating groups and departments that have a natural affinity.  The process of moving departments and building new premises has resulted in a number of campus units with a large volume of research in designated areas, lending visibility to the university’s strong research areas.  Examples of new research units on the campus are: the Ångström Laboratory accommodating the physical sciences; the Biomedical Centre housing biomedical departments from across faculty divides; the Rudbeck Laboratory, which carries out work in genetics, immunology, oncology, pathology, and radiation sciences, and is located close to the Biomedical Centre and the University Hospital, the Evolutionary Biology Centre, and Ekonomikum (social sciences). 

The need to share instrumentation provides an important rationale for the considerable moving process that has taken place in Uppsala.  Sharing instrumentation not only makes such relocation necessary, but it inadvertently facilitates collaboration across disciplines.  As one professor pointed out: when using the instrument of another specialty, one often requires the help of researchers in that specialty to maximize the instrument’s potential; this kind of communication can promote an interdisciplinary mindset amongst researchers: ‘there are few things that unite [researchers] as much as instrument sharing’.

As a Foundation, Chalmers has some funds which it invests particularly within identified prioritized areas.  These areas include: Bioscience, Environmental research, Chemical process technology, Materials science.  

As at Uppsala (though on a lesser scale), there is some ambition to gather expertise in particular areas in large research centres, again to facilitate interdisciplinary collaboration.  One area targeted for such an initiative is Energy research.  Perhaps in a more radical way than at Uppsala, Chalmers intends to integrate the strategic research areas into undergraduate teaching.  The aim is to make undergraduate programmes more interdisciplinary, ‘with an interdisciplinary spirit and direction’ as the rector’s strategic advisor put it (though he hastened to add that the disciplinary basis was central, but that research questions should be interdisciplinary).  One dean however stressed that it is very much harder to change undergraduate programmes than it is research profiles.  A radical shake-up of courses can take five years.  Normally, undergraduate programmes do not radically change more than every ten to fifteen years.  

Örebro University took the Education Minster’s request of two years ago - that each university should identify its profile areas – very seriously.  The University set in motion a dialogue with its researchers out of which emerged a number of multidisciplinary profile areas, covering most of the university’s activity.  As with Chalmers, the aim is that these areas of concentrated activity should trickle down to the undergraduate teaching level.  Despite the emphasis placed by the University on its profile areas, senior Örebro academics were keen to point out that disciplinary-based research also had an important role to play in their organization.  As one commented, ‘disciplines are important, because we are a university today’.  As a new university, Örebro needs to be seen as a serious research organization, and a disciplinary focus is an important way of securing this legitimacy.  Further, the University sees strength in disciplinary areas as a way of attracting talented researchers.  

Umeå University has recently initiated a process of mapping its research strengths in terms of themes, which should preferably span departments (though not faculties).  On the whole though, Umeå is very much a generalist university and has not explicitly promoted profile research areas.  The University’s role as a teaching and research institution for the whole of the northern part of Sweden, combined with its relatively small size (at least compared to Uppsala), may partially explain why it has been unable to profile itself in certain areas. 

To sum up this section, size seems to be an important factor explaining universities’ ability to concentrate on areas of excellence.  Uppsala and Chalmers are big enough to be both general and profile themselves, whilst Umeå has difficulty profiling itself, and Örebro’s activities seem to consist largely of the profiled areas.  Universities see themselves as fostering interdisciplinarity by building up bigger units, and by co-locating researchers within profile areas, even though moving departments and groups is a massively cumbersome operation.  This is likely to have a ‘profiling’ effect on undergraduate education as moving people implies moving the education too.  Co-location may be more important for interdisciplinarity in natural than social science, because of the importance of instrumentation in the former.  Indeed, sharing instrumentation can itself act as a catalyst for interdisciplinary research.  On the whole though, the importance of physical co-location for fostering interdisciplinarity is a moot point. 

4.1.4 Rethinking recruitment practices

One hypothesis at the outset of this study was that we would find evidence to suggest that traditional university recruitment procedures discriminate in some way against candidates with an interdisciplinary research profile.  The findings do not fully bear this out.  None of the recruitment committee members interviewed could recall an instance of an applicant’s interdisciplinary background ever being brought up as an ‘issue’ in the recruitment process.  This could mean that ‘interdisciplinary’ researchers had not applied for the traditional academic posts in question; it could also mean that any ‘interdisciplinary’ candidate who had applied had not been ranked amongst the best applicants; thirdly, it could mean that in today’s research funding climate, the interdisciplinary nature of a candidate’s research interests is simply not seen as problematic.  

Depending on one’s understanding of interdisciplinarity, some of the evidence does however suggest that an interdisciplinary candidate will always lose out against a more traditional disciplinary researcher, because as several academics pointed out, if there is any choice to be made between breadth and depth, depth will always win out.  Further, according to Swedish regulations, a recruiter must stick exactly to the letter of the job advertisement when selecting candidates; this leaves little room for exercising flexibility in response to who happens to apply.  This can work against applicants in less traditional research areas.

Other evidence suggests that the recruiting process is changing, and that new types of qualities are being recognized and rewarded.  In light of this, the third explanation above seems most likely.  One change taking place is that post descriptions are less prescriptive and detailed than before.  This leaves the position more open for less orthodox candidates.  Thus a dean at Chalmers explained that advertisements from his Section tend now to be looser in their stipulations, and whilst the relevant research field used to be defined in the advertisement, this is no longer done.  The position is therefore opened to individuals with broader and interdisciplinary understandings of a particular field.  The second type of change taking place is that new qualities are recognized.  These include the ability to collaborate, to bring in research money, and a general entrepreneurial ability (eg the ability to link different research groups and to coordinate research).  All these could work in favour of an interdisciplinary candidate.  However, since the ability to bring in money is to some extent dependent on track record of publications, an interdisciplinary candidate may lose out on this score, owing to the longer lead times mentioned above.

It should be noted however, that a new academic job market is opening up specifically for researchers with an interdisciplinary approach.  It is perhaps interesting to note that even in this market, a thorough theoretical grounding in one or more disciplines is prized.  Thus the manager for the interdisciplinary Bioethics Research Programme in Uppsala scouts out new doctoral graduates precisely because they are often more familiar with current theoretical thinking than their more senior colleagues, and because they are not usually as entrenched in a particular way of thinking.

4.2 Implications for interdisciplinarity

The description above shows that the Universities studied are undergoing a range of changes with implications for their capacity for interdisciplinarity.  The changes do not however, reflect explicit university-wide policies for inter/multidisciplinarity.  Rather, they seem to reflect a process of adjustment to universities’ new, more competitive, policy and funding environment.  And since many of the changes described above do suggest that Universities are priming themselves for a more interdisciplinary outlook, it may be surmised that interdisciplinarity (or perhaps collaboration more generally) is a central (if implicit) currency of this competition.  To some extent, universities seem to perceive that improving their capacity for interdisciplinarity simultaneously improves their competitive edge.

However, the descriptions above indicated that the Universities, and units within Universities, were responding in different ways to their more competitive environment.  In other words, their strategies for competing appear to differ.  

A relatively strong feature of Uppsala’s and to a lesser extent Chalmers’ adjustment or adaptation strategy, was an awareness of the importance of creating a more ‘collaborative’ organization in order to become more competitive.  This is evident for example, in the move towards larger units and the relocation of researchers on campus.  Collaboration, and the generation of new projects through collaboration, is a more central aim of these restructuring processes than interdisciplinarity per se.  Umeå, in contrast, retains a traditional structure of relatively autonomous departments and faculties, with - as yet - relatively little incentive to collaborate across the University.  A similar pattern may be seen at the level of interdisciplinary research centres.  Whilst some wanted to avert the risk of stagnation by remaining open, collaborative organizations, others seemed to want to increase the level and range of in-house activities.  These differences between centres were not related to particular host universities, but were evident across the universities. 

Given the identified centrality of interdisciplinarity (or collaboration) as a means of enhancing competitiveness, the different approaches to competition identified above mirror different modes of fostering (or otherwise) interdisciplinarity.  

Örebro University: Interdisciplinarity by design

Örebro University may be labelled ‘the flexible newcomer’ to the competitive university landscape.  Without much historical baggage, it is able to adapt to its environment by responding diligently and ‘by the book’ to government initiatives to foster interdisciplinarity.  This is particularly apparent in its aggressive promotion of its ’profile research areas’.  This mode of fostering interdisciplinarity by design dovetails neatly with the University’s need to create a separate identity for itself as a new university.  However, because this identity needs to reinforce an image of a quality research institution, Örebro University was the most keen (amongst the four visited) to disassociate itself with ’interdisciplinarity’, preferring to embrace the more disciplinary-based ‘multidisciplinary’ tag.

Umeå University: Interdisciplinarity by delegation

Of the four Universities studied, Umeå had done the least to compete through becoming a ‘collaborative’ university.  It is to some extent curtailed in the extent to which it can compete through collaboration and specialization, by its central role as a regional educator.  Its approach to its competitive environment may thus be summed up by the term ‘restricted regionalist’.  Given its relatively small size, it cannot, for example, profile itself without impacting negatively on the breadth required by its regional role.  The faculties and departments remain relatively strong, and interdisciplinarity is something that happens ‘somewhere else’.  The interests of interdisciplinarity are only represented by a fledgling ’Delegation for Interdisciplinarity’, which does not enjoy a high visibility in the University. 

 Uppsala and Chalmers: Interdisciplinarity by default

Of the four universities, Chalmers and Uppsala are at the forefront of change as collaborative competitors.  The types of changes they are bringing about (restructuring, new management structures, developing research profiles), are to some extent designed to make them more collaborative institutions.  Interdisciplinarity is fostered not for its own sake, but by default, by virtue of the competitive edge it confers.  These organizations are very aware of the untapped synergy potential that lies in their size and breadth of activity.  Making their areas of strength internally visible is thus a priority.  However, both stress the importance of the role of disciplines and also reward and prioritize disciplinary excellence and in-depth research.

Types of interdisciplinarity

The collaborative mode of adjusting to a competitive environment is conducive to creating institutions well-placed to foster interdisciplinarity, whilst the more isolationist stance is not conducive to an interdisciplinary outlook.  However, it is important to point out that this study’s prime representatives of the collaborative mode, Uppsala and Chalmers, are fostering a particular type of interdisciplinarity.  Their notion of interdisciplinarity is compatible with in-depth disciplinary research, serving to bridge disciplines, rather than necessarily being characterized by problem-orientation and problem solving.  For this reason these universities were happier talking about ’multidisciplinarity’ than ’interdisciplinarity’.  The former is seen as more compatible with maintaining a high standard of research, and is conceived as more anchored in traditional disciplines. 

5. Conducting interdisciplinary research in a university setting: the case of three MISTRA programmes

What does interdisciplinary practice look like at the level of research programmes and projects?  This chapter addresses the questions of how MISTRA programme managers seek to secure interdisciplinarity in their programmes, and how university-based researchers involved in these programmes experience their participation: what kind of problems do they face when working in relatively traditional academic environments?  The chapter draws on interview and survey data collected from participants in three MISTRA programmes: MAT 21, MiMi, and Urban Water.  It should be noted that just as MISTRA programmes are not necessarily representative of interdisciplinary research in general, nor is this group of researchers necessarily representative of Swedish researchers.  Those who choose to partake in MISTRA programmes are to some extent a self-selected group.
   

5.1 Securing interdisciplinarity in the programmes: a programme manager perspective

Programme managers faced the considerable challenge of reconciling the divergent interests and activities of the different groups of participants (eg users, doctoral students, senior researchers), to ensure that they all pulled together in a certain (interdisciplinary) direction.  They are also now primarily concerned with the question of how to facilitate genuine ‘synthesis work’ based on users’ needs.  The kinds of problems enumerated by these managers were remarkably similar across the programmes. 

The programmes studied are entering a second phase of operation after an evaluation marking the end of the first stage.  Generally, the first phase of the programmes appears to have been characterized by relatively traditional disciplinary research carried out by doctoral students.  Emphasis during the second phase appears to be on fostering ‘synthesis’ or ‘system analysis’ work, and it is this which is seen as the genuinely interdisciplinary component of the programmes, and the most difficult to get underway.   

A central question faced by the programme managers is the ideal division of labour between doctoral students and senior researchers.  Managers had generally found it difficult to get supervisors and senior researchers to become engaged in the programmes as a whole, thus undermining the holistic ambitions of the programmes.  The Urban Water programme manager for example, indicated that some senior researchers seemed uninterested in understanding the whole system.  In a vain attempt to remedy this problem and get senior researchers more engaged, the Urban Water programme now calls them 'Urban Water Faculty’.  Another programme manager mentioned that at least one ‘non-team player’ had been ejected from the programme, and yet another – frustrated at the ‘narrow’ research project of one of his researchers – was considering terminating the researcher’s doctoral student’s engagement after the latter’s licentiat examination.  

In general, managers - despairing of the lack of breadth in some of their senior faculty’s research interests - thought it easier to get doctoral students involved in the programme as a whole.  Thus doctoral students are seen as playing an important role.  One programme director illustrated his view by saying that doctoral students should play the role of ‘Trojan Horses’ entering the ‘academic fortress’.      

Yet, a looser form of research collaboration appeared to function relatively well in the programmes.  This was particularly apparent in Urban Water and MiMi, each of which have agreed field sites, allowing researchers to collaborate over something concrete.  Thus Urban Water operates with actual ‘model towns’ (eg Vasa Stan in Göteborg and Hammarby in Stockholm) where empirical data is collected; and the slag heap at Kristineberg in Västerbotten serves as a sampling site for all MiMi projects.  To some extent these sites seem to have the effect of holding these programmes together.  Perhaps the apparently more fragmented nature of MAT 21 is partially attributable to the absence of such a concrete ‘thing’ over which to collaborate; though this programme is also considerably larger than the other two.  

The concern over the disengagement of senior researchers, described above, is mirrored in managers’ thinking about how to organize the core programme activity of interdisciplinary synthesis work or system analysis (‘performance assessment’ in the case of MiMi).  Each programme has a different model for implementing this component, and each was struggling to make this work more meaningfully and effectively.  Thus Urban Water initially operated with a synthesis strategy largely based on involving users in actual synthesis work.  This did not work, partly because the users were not sufficiently engaged and did not come to meetings properly prepared.  Consequently, the model has been revised such that the programme director is now chairman of the synthesis group, and active researchers are now included in the group.  Users have assumed more of a reference group role.  All researchers in the programme are expected to participate in synthesis work.  Thus doctoral students have assumed a larger role in this aspect of the programme, and are expected to state clearly how their work contributes to system analysis.  In MAT 21 in contrast, the synthesis group is largely separate from the research projects; in this programme doctoral students felt their projects were not dissimilar from any other projects in their department.

On the whole, managers within the programmes are keen for researchers to do more synthesis-type work.  Some felt that too much of the work in their programme was of a traditional disciplinary kind with other disciplines merely added on for good measure.  Doctoral students are not immune from the requirement to conduct synthesis-type work.  One programme board chairman for example called for ‘more daring’ projects amongst the students, and more ‘high risk’ ‘truly interdisciplinary’ methods in the programme as a whole.  He favoured the notion of the existence of a specific, identifiable, ‘interdisciplinary method’. 

The types of problems and questions which tax programme managers in the context of synthesis work include: how to gain the input of users; the degree to which ‘synthesis work’ is a different type of activity from research, and consequently the degree to which it is compatible with doctoral research projects; how to involve senior researchers more in synthesis work; and how to integrate social science and natural science components within the same conceptual framework.  A degree of frustration amongst managers indicated that they felt they had not yet overcome all these barriers.

5.2  Pursuing academic careers: a researcher perspective

The survey of researchers indicated that the main problem they faced in these programmes was a difficulty of reconciling their project work with the pursuit of their careers as academic researchers.  The reasons given for this difficulty were of two main types: an incongruity between the project organization and the rate of research productivity required to succeed in the academic world; and an incongruity between the strongly problem-oriented nature of the project and the type of research which reaps highest rewards in the academic system.  

Many respondents’ first and foremost concern revolved around the time-consuming nature of the projects.  Interdisciplinary research was perceived to take longer than more traditional forms of research, detracting from researchers’ productivity.  Yet these researchers still have to compete within an academic career structure.

One researcher pointed out the considerable ‘organization work’ involved in participating in the programme, and felt this was not properly acknowledged: ‘I have to work for free organizing seminars, writing newsletters etc.’  The requirement to communicate with users was also mentioned by a doctoral student as a frustrating aspect of the project.  He found he was too abstract for them to understand.  

Collaboration and meetings in particular took time but did not bring any ‘career’ rewards.  Frustration over collaboration was particularly apparent where researchers felt they did not gain as much from the collaboration as they put in.  A doctoral student commented:

It takes time to start collaborations with other people, in order to organize work, see connections, discuss etc.  It is very energy draining and difficult to enter collaborations which are over and above one’s own research.  The direct relevance of interdisciplinary collaboration in terms of building up one’s CV is perhaps not apparent.  This can mean that you choose not to do it.  So collaboration to a certain degree is OK, but not too much.

A professor in one of the programmes expressed his frustration thus:

…there are even more meetings that one maybe doesn’t feel one has time for, and that don’t always give as much in return as one gives.  It can be difficult to prepare for very broad (disciplinary-wise) meetings, and the discussions can therefore easily end up at a level of chit-chat.  Is this an effective use of time and money?

Some of the data suggests that certain researchers responded to this problem by limiting their collaborative activities to partners based in their own university, or by choosing not to collaborate at all.

A further aspect of the work that took more time was the necessity to learn about other disciplines, whilst still building up expertise in one’s own.  A doctoral student commented:

...everything takes time if you want to immerse yourself in other disciplines (…).  More supervisors should get resources to [allow] [supervision] from different disciplines.

It should perhaps be added here that during its first phase, the Urban Water programme had tried to implement the policy that all doctoral students should have a secondary supervisor from a discipline other than the student’s own.  This did not work however.  Three main reasons have been postulated.  The funding made available for the secondary supervisors may never have been prioritized by departments owing to the latter’s tendency to pool research grants for the benefit of the whole department; in cases where secondary supervisors were appointed, main supervisors may have nominated individuals within their own field; and finally, professors may not always have deemed a secondary supervisor necessary.  Urban Water’s adjusted policy states that students should have a secondary supervisor from abroad, active in any field.  It is likely that these individuals will be chosen on the strength of their scientific excellence.

Some researchers reacted negatively to the general form of programme organization, and to the management and control mechanisms implemented in the programme.  When asked whether he would join such a programme again, one professor replied:

…this form of work is very interesting, but it is demanding on one’s time and I don’t think that everyone, especially the research funders, is fully conscious of this.  Each doctoral project has to go into depth, and this takes time and demands accuracy and exactness.  Planning is extremely important, and when this is done the researchers should be left in peace for a while.  But this does not happen, because of all the evaluation and control that goes on nowadays in these big projects.

There is however, no evidence to suggest that the evaluation, monitoring, and follow-up demands of these projects are any greater than any other big projects. 

An issue which recurred was that the nature of the research work required by the programmes was not perceived as entirely compatible with the nature of academic work.  This tension was perhaps more apparent with doctoral students than any other group.  

Whilst one senior researcher commented he thought the work was at times ‘more like consultancy work’, another formulated this point quite strongly when asked about the disadvantages of working in the programme:

…a big and important disadvantage … has also been that it has hindered more scientific, more productive, and more CV-enhancing work’. 

One interviewee observed that the period during which he had been in the programme left its mark on his CV in the form of a number of publications in lower quality journals.  Other researchers resisted participating in time-consuming synthesis work.  And evidence suggests that yet others may drop out altogether.

Interviews with students indicated that they can be a little overwhelmed by the need to contribute to programme synthesis before they have completed their thesis.  Doctoral students in the programmes do their degrees in normal disciplinary settings, and must of course meet all the normal academic criteria for a doctoral degree.  There was some concern amongst both students and supervisors about meeting these academic criteria within the framework of the programme.  A doctoral student expressed this feeling thus:

A general disadvantage of working interdisciplinarily is the lack of journals to publish in, and that is the only measure for how well one is conducting one’s work in this line of work, so we’re disadvantaged as interdisciplinary researchers, whilst scientifically motivated approaches and methods are rewarded.  The risk with this scientific ideal is that one is forced to write disciplinary-based articles to get through the doctoral student phase, which means that the research world loses the opportunity of fostering new researchers in an interdisciplinary approach from the beginning.  

When asked whether he would participate in a similar programme again, another student replied:

…absolutely! - with the small proviso that if it proves very difficult to get one’s interdisciplinary articles published, then I probably won’t even get the chance, as that is the only measure of quality that exists in the research world. 

For these reasons some senior researchers commented that this type of work is best carried out by senior researchers. 

Yet evidence suggests that in practice, some of the doctoral students have as much freedom in their work as most other students.  Several students felt there was no real difference between their own situation and that of colleagues not funded by a MISTRA programme.  Some students felt that the programme brought only benefits in the form of contacts and an openness towards other research fields; they found it rewarding to take part in meetings and seminars.  For example, a supervisor commented that he encouraged his student to become socialized into the ‘home’ discipline (psychology) and to reap the added benefit of learning from other areas.

.

More established researchers also mentioned positive sides to the collaborative aspect of the programme.  These included finding unexpected collaborative partners and having enriching discussions.  Others found interdisciplinary work intellectually stimulating and appreciated its methodological advantages.  As one senior researcher commented, ‘my interdisciplinary background makes my understanding of different phenomena deeper than it would have been with just one approach.’  

There is evidence suggesting that a minority of researchers within the MISTRA programmes are not departing radically from their normal way of working.  A quarter of the survey respondents (equal numbers of researcher/lecturers and doctoral students) did not see their project within the programme as interdisciplinary.  Approximately one third of the MAT 21 respondents, a quarter of the MiMi respondents and four of 25 Urban Water respondents did not see their project as interdisciplinary (equally distributed between researchers/lecturers and doctoral students).  However, as individuals attach different meanings to ‘interdisciplinarity’ it is unclear what significance should be attached to these numbers.

5.3  The mismatch between interdisciplinary projects and academic careers

When researchers are working together over discipline boundaries, they are producing not only interdisciplinary knowledge, but also their own careers.  This may explain some of the frustration amongst the researchers cited above.  The extra work entailed in these programmes can detract from researchers’ scientific productivity.  This may partially account for why programme leaders have difficulty engaging researchers in joint programme activities.  This applies especially to senior researchers (supervisors) who may not feel that they are properly funded by the programme, and who, given the breadth of the programme, may not see it as relevant to their interests and careers.

In short, the data strongly suggest that researchers experience a mismatch between the demands of interdisciplinary research and academic research careers.  Interdisciplinary projects generate more work for the researchers, who thus find these projects less attractive.  

The notion of articulation work is helpful in explaining why collaborative, and particularly interdisciplinary collaborative projects might be expected to generate more work than more straightforwardly organized disciplinary projects (see p.19).  Articulation work is the work of making all the pieces of the project fit together.  It is not ‘seen’ or valued in the sense that it is not evident in the finished product, yet it is of course necessary in order to get the project work done.  Articulation work takes time away from the more visible ‘production’ tasks of gathering, interpreting, and disseminating data - tasks necessary to pursue academic careers.

Articulation work is made more arduous the greater the difference between co-workers, and is thus likely to be a particular feature of funding-driven collaborative projects.  There are indications for example that EU research projects do not tend to be very (academically) productive because much ‘invisible’ work is needed to keep them together, and because partners may be joined more by pragmatism than anything else.  There is a similar risk with MISTRA projects.  Differences between co-workers in research training, ways of working, career paths, and interpersonal differences of various types, might be expected to exacerbate the level of articulation work.  Articulation work may be minimized if the collaborative partners know one another well, and if the collaboration can develop more organically. 

6. Conclusions

6.1 Discussion

We observed what we shall call a ‘tacit endorsement’ of disciplinary research at the state policy level.  Disciplines have enjoyed solid policy support throughout the post WWII period, but this has not always entailed policy bias against interdisciplinarity.  Indeed, the past decade has seen strong policy measures to stimulate interdisciplinary research.
  The detailed reasons for the state’s current pro-interdisciplinary policy are unclear, though it should probably be understood in the context of merging innovation and research policies in a research system dominated by the university sector.  Universities are now expected to play a prominent role in the innovation system by conducting more problem-solving research and cooperating more extensively with industry, a role which many have been hesitant to adopt.  In short, interdisciplinarity in the university sector is enjoying official policy sanction, symptomatic of the blurring between research and innovation policies, and manifested in the associated new set of rules and institutions governing university research activities. 

At the level of universities and university colleges, we found expressions of support for interdisciplinarity in institutional policy documents (apparently in line with national policy).  Yet it was hard to find mechanisms actually supporting or prioritizing interdisciplinarity at the faculty or departmental level.  For example, no documentary or other evidence was found to suggest that involvement in interdisciplinary activities would strengthen an academic’s application for promotion or for a new post; indeed, key documents regulating promotion and hiring did not mention interdisciplinarity.  We observed, then, a discrepancy between universities’ official expressions of support for interdisciplinarity and the degree to which they appear to have introduced interdisciplinary-friendly practices at the faculty and departmental level.

Yet a somewhat different story is revealed if we shift our focus away from the narrow evidence offered by specific instances of interdisciplinary policy and practice, and towards broader organizational features of university life.  Management and other organizational changes, indicating a move away from faculty dominance and collegiate decision-making, are taking place at the four universities studied in depth (though some are introducing more radical changes than others).  As examples of such changes may be mentioned the support of research groups as prominent organizational entities, and the introduction of new performance-related criteria for allocating core-funding; the Uppsala BASTU project is illustrative of these kind of developments (see p.28).  The compound effect of many of these changes is to promote interdisciplinarity.  Universities though prefer to describe them as the result of internal strategic planning to promote research excellence.  Yet whichever way universities choose to package them, changes such as these may well be interpreted as forming part of a gradual but significant process of adjusting to the new terms of trade associated with the policy reforms mentioned above.  In other words, changes in the research funding landscape have no doubt played a part in inducing internal university changes which tend to further the cause of interdisciplinarity.  

It would however be premature at this stage to conclude that national policy initiatives to further interdisciplinarity are (albeit indirectly or indeed by ‘default’) having the desired effect at the university level – the reason being that the discussion has up to now rested on an unnuanced conceptualization of ‘interdisciplinarity’.  Are universities, and science and innovation policy-makers referring to the same kind of interdisciplinarity?  

The introductory chapter identified three different (but overlapping) types of interdisciplinarity: the ‘science-driven’ mode; political interdisciplinarity; and strategic interdisciplinarity (see p.8).  The science-driven mode of interdisciplinarity, motivated by traditional academic success criteria, is associated with basic research: researchers judge that an interdisciplinary approach is warranted by the nature of a scientific goal or problem.  Political and strategic forms of interdisciplinarity, on the other hand, may go under the joint banner of the ‘problem-solving’ mode, as each is driven by an extra-scientific (e.g. practical, economic, environmental) problem.  In this case, researchers and/or funders decide that a research approach combining several disciplines is warranted by the nature of an extra-scientific problem.  This is presumably the primary form of interdisciplinarity referred to in official policy, and encouraged by some of the new research foundations.

This distinction may be used to understand the apparent discrepancy between universities’ official support for interdisciplinarity and their apparent lack of explicit overt action in support of that cause (as identified on p.38 above).  By the same token it can also help to shed light on the larger question of the impact of national policy on university practice.  Our evidence suggests that universities did not regard the issue of interdisciplinarity as problematic per se, but they did associate it with a policy context which was the root of some concern.  In fact they were keen to promote interdisciplinarity understood as a science-driven cognitive activity, whilst they seemed to have an almost knee-jerk reaction against interdisciplinarity as a science policy instrument.  Thus universities’ rejection of explicit mechanisms to stimulate interdisciplinarity and their willingness to introduce changes which indirectly promote interdisciplinarity, may be seen as a expression of their genuine ambivalence towards state efforts to direct their research activities in a pro-interdisciplinary direction, an ambivalence itself rooted in the distinction between science-driven and problem-driven modes of interdisciplinarity.

In line with this reasoning, we suggest that the type of interdisciplinarity being (albeit inadvertently) fostered through universities’ various organizational changes, is closer to the science-driven mode than the problem-driven mode.  Universities are in fact adjusting to the emerging new funding and policy regime in Sweden, but they are doing so on their own terms, and in ways designed to untap their potential in current areas of relative under-performance.  This is not to say that institutions are not responsive to the problem-solving mode of interdisciplinarity, some are - to the extent this fits with current institutional profiles.

In short, interdisciplinarity seems to be a growing phenomenon in Swedish universities, but it is also a differentiated mode of research.  The relevance of interdisciplinary research to funders’ research objectives will naturally be determined by the type of interdisciplinarity performed and the character and goals of the research institution or group carrying out the research.

Policy implications

The distinction between modes of interdisciplinarity may in turn be used to reflect deeper on the prevailing pro-interdisciplinarity policy.  Research funding agencies (and particularly the new wage-earner foundations) are fronting the attempt to stimulate more interdisciplinary research in Swedish universities.  The recognition that interdisciplinarity is a differentiated mode of research suggests that an undifferentiated pro-interdisciplinary policy may be too blunt an instrument to secure their various objectives.  

Agencies need to reflect on how interdisciplinary work relates to their objectives, and thus on the kind of interdisciplinarity they need to fund to achieve these objectives.  Just as important, they need to acknowledge the heterogeneity of the research system, that research institutions and groups differ.  Not all are open to an interdisciplinary research approach; and among those which are, some are more adept at interdisciplinarity as in-depth basic science, whilst others specialize in problem-solving interdisciplinarity 

Our study has shown that the old tension between researchers’ discipline-based career structures and interdisciplinary research remains intact.  This observation imposes limits on the level of interdisciplinarity achievable in an academic research environment.  Funders need not, however, view such career structures as an obstacle to fulfilling their interdisciplinary problem objectives.  After all, disciplinary skills pave the way for interdisciplinarity, are fundamental to the development of science, and should therefore hardly be seen as a burden by research funding agencies. 

Acknowledging the variety of motives underlying the growth of interdisciplinarity and the importance of disciplines for interdisciplinary work, suggests that research funders’ apparent concern over the amount of interdisciplinarity in research institutions is to some extent misguided.  Funding agencies with mandates to solve extra-scientific problems and enhance the nation’s economic competitiveness would do well to pay heed to the character, mission, orientation and variety of research institutions.  This factor is at least as important an ingredient to secure the desired end result as interdisciplinarity per se, though institutional orientation and degree/type of interdisciplinarity are likely to go hand-in-hand.

In short, not all research institutions or groups are appropriate partners in the joint endeavour to achieve funders’ objectives; funders need to be sure they select appropriate dialogue partners.  In MISTRA’s case, for example, it might perhaps be more appropriate to seek out non-CUDOS partners to do the job.

The above hints at the question whether indeed a funder of strategic environmental research should regard interdisciplinarity as the lynchpin of its strategy for achieving the desired research goals.  A clear answer is difficult to arrive at since the complex relationship between research efforts and societal impact (at least over the short term) makes it almost impossible to ascertain the value of interdisciplinarity to environmental research.  The major developments in most environmental research fields (such as environmental technology, medicine, management, legislation, economics, history, chemistry) have largely resulted from the general growth of knowledge, as well as being influenced by extra-scientific factors such as politics and changes in values and behaviour. 

This ambiguity leaves the field open to the various arguments for and against the promotion of strongly mission-oriented research in the university sector.  Members of the scientific community itself, and university leaders in particular, tend (perhaps naturally) to argue against allocations of targeted, purpose-oriented research funds.  They would prefer, all else being equal, to receive funds with as few directives as possible, and to conduct their research according to established academic procedures and norms.  This academic lobby has a point.  The approach to research they advocate is solidly founded on experience and is compatible with the respectable ambition of advancing good general working conditions in the university research system.  A large proportion of targeted research is hard to handle within universities, it tends to undermine the autonomy of the academic profession and creates tensions in relation to the Humboldtian ethos which is important to scientists. 

This situation contains a potential dilemma for funders.  Large contributions of targeted research money to traditional universities may not be welcome, or if welcome, may be subject to efforts to transform their mission-orientation to basic academic procedures. For example, if interdisciplinarity is a strong component of the mission-orientation, one should not be surprised if that component is devalued in the actual performance by the research performing units in the university.  As long as there is no evident direct or short term relationship between the interdisciplinary mission-orientation and environmental ‘progress’, it is difficult for funders to maintain that universities do not use the money wisely.  The track record of universities is after all quite impressive in terms of increasing the stock of knowledge in all areas, environmental knowledge included.  This is of course a counter argument to all kinds of strategic research within universities, but it becomes acute in situations where the proportion of non-targeted core funding to universities diminishes, as it has been doing in Swedish universities over the last ten years (partly because of the growth of funding from foundations like MISTRA). 

It is of great significance how the foundations handle this dilemma.  Universities have a built-in inclination to redirect the funds, as we have seen.  Many of the responses that we received from MISTRA researchers reflect this inclination: if at all possible, most would have chosen funds with no mission-orientation attached (though there are interesting exceptions to this among individual scientists and research students).  Universities are unlikely to change in this respect.  If the foundations are to maintain their significance and meet their goals over the long term they will therefore need to rethink their relationships to universities. 

There is another observation to be made.  Targeted research is productive.  Although a general expansion of knowledge always forms the base, mission-orientation is successful, as has been shown in pharmaceutical research, information technology, defence technologies, and even in the social sciences.  From this follows a different conclusion, compatible with the general reasoning in the previous few paragraphs: the general development of knowledge can be left to the regular university system and its core funding, while growing portions of mission-oriented research may be directed to institutions which share the mission orientation and whose ethos is not thereby compromised.  It would be interesting to study in closer detail the organization of institutional divisions of labour in different systems, in order to draw comparisons with recent Swedish experiences.
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� The three ‘Disciplinary Domains’ are: Medicine & Pharmacy, Natural Science & Technology, and Social Science & Arts. 


� Whilst this chapter deals with a range of problems, this does not imply that all respondents were disgruntled.  Most respondents had both positive and negative comments to make about their programme participation.


� Examples of (research and innovation) policy measures over the last decade which have the effect of promoting interdisciplinarity at universities are: the creation of the ‘wage-earner’ research foundations in 1993-94; the legal imposition of the ‘third mission’ on universities in 1997; and the new demands made on the reformed research council system. 


� It should be pointed out that science-driven and problem-solving modes of interdisciplinary are not necessarily mutually exclusive.  Researchers developing a basically science-driven interdisciplinary research framework may well give some consideration to potential applications, and an interdisciplinary research framework for solving an extra-scientific problem may in part be motivated by basic research questions.
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