17

The changing character of university work
Paul Temple
The university in the contemporary knowledge economy
Increasingly from the late twentieth century, in many parts of the world, it has become expected that universities will do new things. These have been mainly about achieving various social and economic objectives, and can be classified into two broad categories: changes in the ways in which traditional university core functions are carried out, and the development of new activities. The former category includes becoming major service exporters by recruiting international students and, in various ways, carrying out teaching in other countries (what is known as trans-national education); and changing their admissions policies to help improve social mobility. The latter category includes supporting regional economic development, contributing to urban regeneration, and providing technical support to small businesses in the university’s locality. The idea of universities being actively involved in what has come to be known as “engagement” has developed its own specialist literature- although Watson (2007; 2011) emphasises that many universities in Britain, the United States and elsewhere actually have their roots in historical engagements of various kinds with their local communities. Watson argues that the “ivory tower” notion of the university - self-referential, supposedly concerned with obscure matters of interest only to other academics - makes little sense when considered against what universities actually do today, and to an extent what at least some of them have historically tried to do.
These responsibilities are today taken for granted to such an extent that it takes an effort to realise that these are relatively new tasks – they would have been considered as on the whole surprising functions for a university even in the 1960s. In the UK, for example, the Robbins report of 1963, which provided a seven-volume analysis of higher education, simply observed that “there should be closer co-operation of institutions at university level...with industry” (Committee on Higher Education, 1963: 134), but without saying why this was important, what exact function universities ought to play in the relationship, and the how it should be arranged. Three decades later, the next major UK review of higher education, known as the Dearing report (which, not to be outdone, produced a nine-volume study), while not giving particular prominence to matters of knowledge production and transfer, went a little further by noting that “this new economic order [that is, an increasingly globalised world economy] will place a premium on knowledge...in addition to a well-educated, highly skilled workforce, the other prerequisite for a knowledge-based economy is a research base to provide new knowledge” (National Committee of Inquiry into Higher Education, 1997: 55). It seems fair to observe that, in the light of the literature on this topic available by the end of the 1990s, the Dearing Committee might have offered a more robust analysis - and perhaps addressed the issue directly in one of its 93 recommendations; but nevertheless even this modest level of recognition shows that the role of higher education in the knowledge economy and society was rising up the policy agenda.

Central to understanding why the policy agenda was changing, and why universities were thought to be the right institutions to respond to these new needs, is the idea of the knowledge economy, the wider notion of the knowledge society (which is something more often described than defined – as for example in the UNESCO study of this topic (2005) – but which may be thought of as a society whose culture and institutions are oriented to the creation and use of new knowledge), and the place of the university within it. The university, for reasons that I will consider, has come to be seen as a key facilitating institution in this contemporary knowledge environment. The same picture may be seen across Europe (where the European Commission has been active in promoting the role of higher education as an agent for economic and social change), North and South America, India, China, Australia and elsewhere.

Consideration of how precisely universities carry out the knowledge production which gives them this central role, how these functions might be conceptualised, and what policy implications might follow, became, perhaps surprisingly, a matter for systematic academic study only from the later years of the twentieth century. It is generally accepted that, about a decade after the Robbins report, the idea of the knowledge economy began to take root and develop following the publication of Daniel Bell’s seminal The Coming of Post-Industrial Society (1973). This argued that henceforth national economic success would depend on the production of knowledge and its application, rather than on more traditional measures of the production of physical goods. That this has since become a global truism, held as an article of faith by governments around the world, does not diminish the originality of Bell’s observations. Once this idea, this meme, entered national political and policy debates, it was perhaps only a matter of time before the role of the university as a knowledge producer and disseminator moved to centre-stage. This is, I suggest, at least in part because higher education offered, and still does offer, one of the few settings within which policies might practically be deployed by governments wishing to be seen to act in this area – though usually without there being clear ideas within policy-making circles of how knowledge production and exchange might actually operate, let alone be stimulated. Governments can direct funding to universities and other research organisations, and can manipulate regulatory and other levers to focus university efforts on knowledge production and transfer - levers which governments in most countries are less able to operate in relation to diverse industrial or commercial sectors, where key decisions may well be taken in other countries, with other ends in view. A recent UK government policy statement can stand for the views of many other governments on this matter: “Investment in science and innovation is...an indispensable ingredient of economic success. Our universities...are the foundation of our knowledge economy” (BIS, 2009: 55).
An important step forward in moving from statements of generalities to offering a conceptual framework for understanding this area was the publication of Michael Gibbons et al’s The new production of knowledge (1994), with its idea of “Mode 2 knowledge” – knowledge produced in the context of its application, transdisciplinary in character, and requiring heterogeneous skills. Gibbons and his colleagues argued that Mode 2 knowledge means that in “the new institutional landscape of knowledge production” (147), universities are now but one of society’s knowledge producers, and that this carried with it certain implications for their future roles. (This, incidentally, suggests a theoretical basis to justify undertaking teaching and research in the same institution rather than in separate, specialist ones: it is conceptually unsatisfactory to think of knowledge work along only two axes – teaching and research – if the processes surrounding knowledge production and use are in fact multifaceted. That is to say, why create institutional structures likely to accentuate the teaching/research division through specialisation when this is only one possible dimension for understanding knowledge?) While Gibbons and his colleagues offered a number of important insights about the university under Mode 2 conditions, particularly in relation to other knowledge-producing organisations, they gave only limited attention to how the university managed knowledge internally. (Three of the original authors have provided a helpful commentary on the subsequent debates and literature around the idea of Mode 2 knowledge production (Nowotny, Scott and Gibbons, 2003)).
A study by Karin Knorr Cetina (1999) from the same period examined from an ethnographic perspective how “epistemic cultures” create and warrant knowledge – she wanted “to make visible the complex texture of knowledge” (2) as a contribution to understanding the role of knowledge in contemporary societies. Her work is an important contribution to understanding “the contemporary machineries of knowing” (2), and demonstrates the growing interest in understanding knowledge production at an operational level – in her case, that of the laboratory. She shows that knowledge is produced in different ways in different scientific disciplines: knowledge production is not some kind of neutral activity, but depends on complex social interactions which differ according to the setting. A good example of this is given in James Watson’s account in The Double Helix (1968) of the discovery of the structure of DNA, showing how personal interactions matter in scientific research - though few accounts of scientific work can include a line comparable to: “[Francis Crick went] into the Eagle [pub in Cambridge] to tell everyone within hearing distance that we had found the secret of life” (144). And of course they had.
Another writer who has examined the university’s knowledge production role extensively is Henry Etzkowitz, who, with his collaborator Loet Leydesdorff, has developed the notion (borrowing from the structure of DNA) of the “triple helix” - how university research interacts with industry and government to drive economic development (Etzkowitz and Leydesdorff, 1997). Etzkowitz’s essential thesis is straightforward: “The interaction among university, industry, and government is the key to innovation and growth in a knowledge-based economy” (Etzkowitz, 2008: 1): note, not a key, but the key. Similarly, the contemporary knowledge economy has been described as one that derives its wealth from the commercialisation of knowledge, which is constantly replenished by universities and research centres whose scholars and scientists are able to create, apply and manage knowledge (Johnstone, 2010: 18). Gareth Williams (2012) provides a critical summary of the key economic debates over the role of higher education in creating knowledge and its contribution to economic growth.
In the models proposed by Etzkowitz and others, the universities produce knowledge; industry applies it productively; and government acts as a referee, to ensure fair play. But these roles are fluid, as at times, for example, the universities might spin-out new firms, industry might participate in research, and government might act as a venture capitalist. The inter-weaving of knowledge from universities with knowledge in firms and in government (each knowledge element perhaps of a different character), to produce new knowledge, has obvious parallels with the Mode 2 notion. Knorr Cetina (1999) seems to make a similar point when she argues that “alternate worlds of working...have a form of expansion or supplementation that unsticks whole systems by taking detours into other systems...perhaps stepping into other systems is a way of boosting or assuring productivity where knowledge is concerned?” (245). The act of transferring and manipulating knowledge, then, may in itself be significant in generating new knowledge.
The possible dangers to universities arising from partnerships of the sort that interest Etzkowitz have been examined at length. Slaughter and Leslie (1997) describe the interaction between university professors working in globalised institutions and with external sources of funds offered on a competitive basis as “academic capitalism”, and argue that as a result, “the center of the academy has shifted from a liberal arts core to an entrepreneurial periphery” (208). The idea of “the entrepreneurial university” was, at about the same time, becoming an influential way of thinking about the aims and organisation of universities (Clark, 1998; Shattock, 2005). Burton Clark, in his widely-cited 1998 book, writing with the European publicly-funded university as his model, characterises the entrepreneurial university as an institution that “actively seeks to innovate in how it goes about its business...[they] become ‘stand-up’ universities that are significant actors on their own terms” (4) – that is, not simply on the government’s terms. On one level, this arguably managerialist view of universities, with a strong central structure driving an institutional strategy, is at odds with the views of writers such as Slaughter and Leslie who are concerned about “the concept of the university as a community of scholars [disintegrating] further” (1997: 243), with management direction replacing academic governance. But another reading is that Clark’s vision, setting “alight a flame of institutional independence” (Shattock, 2010), offers a way for universities to pursue academically-determined goals, not simply those imposed by state financial or other controls. But to do this universities need structures and processes to cope with changed external demands and possibilities, which is what Clark’s recipe is intended to offer. Thus, Clark’s ideas about the entrepreneurial university’s “expanded [later, “enhanced”] developmental periphery” and its “diversified funding base” (1998: 6) clearly suggest that he saw universities’ links with enterprises of all kinds as part of a drive towards greater institutional independence.
Derek Bok, while far from objecting in principle to interactions with industry and business, warns against striking “a Faustian bargain in which universities have to compromise their basic values – and thereby risk their very souls – in order to enjoy the rewards of the marketplace” (Bok, 2003: 156). (A cynic might perhaps say that it is easy for a former President of Harvard, with an endowment in 2010 of $27 billion, to warn poorer institutions against taking money with conditions attached.) There is a great deal more literature making broadly similar points, some apparently wishing to return to an unspecified golden age, when professors were left undisturbed other than occasionally to be handed money to spend as they saw fit. 
Thinking about the university in the knowledge economy, then, raises important issues about the character of the university, its goals, its internal organisation, and its relationships with government and other stakeholders. In many countries, a high value is placed upon the university’s role as an autonomous actor in civil society (in principle, at least: it has been observed that actual university autonomy tends to exist in inverse proportion to the amount of national legislation guaranteeing it), being able to undertake teaching and research essentially independently of government, even where the government is the main source of income (perhaps with government money reaching the university by a variety of routes). In the knowledge economy, university governance needs to be designed so as to safeguard this independence when the university is involved in a myriad of Mode 2 relationships with organisations that are commercially and/or politically powerful.
I will go on to examine how knowledge production takes place in universities, and what characteristics make the university an effective location for it.

Knowledge production across universities and firms
One explanation of the success of firms centres around the relative efficiency with which they produce and apply knowledge. John Kay (1993: 77) speaks of particular kinds of “organisational architecture” that allow some firms consistently to out-perform other firms in the same industry, using the same technologies, and apparently similar methods. This organisational architecture, or “knowledge architecture” as it is often now called, Kay argues, allows the knowledge of individuals to be combined to create organisational knowledge, unique to that firm, so that the firm becomes independent of the knowledge of particular employees. Firms, then, and organisations more generally, may be considered as collections of knowledge networks interacting with each other and with external networks in order to produce and exchange knowledge. These networks have important social dimensions, depending as they do on high levels of trust to operate effectively (Huemer, Von Krogh and Roos, 1998) – just as James Watson describes in his scientific research group in the early 1950s. Management, on this view, may be considered to be about the design and operation of these knowledge networks; and the ways in which organisations are governed and structured have particular effects on them.
Studies of how these networks operate take us into the areas of knowledge management and applications of social capital theory. Reflecting on the complexity of the interactions involved here, one claim is that “not only are [knowledge] resources used differently by firms, but there is no limit to the services rendered by [these] resources…the more practitioners invent new ways of using their resources (themselves included), the more services they can potentially derive” (Tsoukas, 2005: 97). Gibbons et al make a similar point when they argue that “each new configuration [of knowledge-producing resources] becomes itself a potential source of new knowledge production which in turn is transformed into the site of further possible configurations” (1994: 35). Other writers, as I noted earlier, have made put forward similar conjectures. More concretely, a contemporary French case study suggests thinking in terms of a territoire, an “innovative environment...with strong relationships” between firms and public and private research facilities: it becomes “a reservoir of constantly available resources such as financing and skills...[and] reduces the risks related to innovative activity” (Laperche and Uzunidis, 2011).
This idea of knowledge combination and reconfiguration, drawing on a variety of resources, is, a range of research suggests, key to understanding knowledge production in the university involving interactions with enterprises (in the sense of any organisation, public or private, with a distinct character and objectives); and so to a better understanding of the place of universities in the knowledge economy. Looking across different countries, these interactions with enterprises take many forms (Jongbloed and Zomer, 2012: 87). A large category is that of research partnerships: one approach here is joint research involving a university and a commercial research group, while another approach is for the university to undertake contract research on behalf of an enterprise. Work here may lead to “valorisation” activities, perhaps by creating a spin-off company, or concluding a licensing agreement. Another category is that of facilities-based partnerships. The usual example is of a science (or now, knowledge) park, with more or less strong links to the park’s sponsoring university. Allowing an enterprise access to specialised research facilities within a university is another example. Teaching-related partnerships are common, typically involving tailor-made courses, ranging from short courses to master’s programmes, being provided by universities for enterprises. Seen from the other direction, these partnerships may also be used to try to foster entrepreneurial attitudes among existing students, often supported by government funding. This category also includes ways of helping students or graduates to find jobs, by arranging internships with enterprises, organising jobs fairs with them, and so on.
Research carried out as part of an EU-funded project called “Gooduep” (Mora, Detmer and Vieira, 2010) found that, across Europe, these interactions can have wider consequences than may at first appear to be the case, and can be crucial in supporting knowledge production. This is because many of the most significant university-enterprise partnerships shift over time across various categories of interactions: what might have begun as a relatively informal consultancy may turn into a formal, specially-tailored teaching activity; which might lead on to a research collaboration. This metamorphosis across what may appear at first sight to be distinct categories of activity is a striking feature of the partnerships studied in the “Gooduep” project, and seems to track the interplay between the nature of the knowledge being produced and the opportunities available to stretch it to cover new uses, or to build upon it in some other way – in just the way some of the writers cited earlier had theorised. It also helps to explain why it is difficult to list, or even to characterise, such partnerships, as they are constantly evolving.
In most cases, the starting point for collaboration was some existing high-level academic expertise within the university, providing it with the ability to undertake specialised research and consultancy, as well as teaching. This credibility was often important in obtaining initial external funding for a new joint activity, whether from public or private sources. (Other work has pointed to the benefits of research intensity in supporting various forms of partnership (Shattock, 2009: 36).) If what was being developed was a new joint operation of some kind (perhaps an organisation bringing together the university’s research knowledge with a firm’s production expertise) the university’s reputation, as well as its support functions, reduced the difficulties often experienced by start-ups with no track record, helping these new units to establish themselves The mix of expertise found in universities was also important – in one case, basic science expertise supported clinical innovation; in another, engineering and business expertise were both needed, which different university faculties could supply. In some cases, these interactions were considered to be part of the university’s regional role in supporting economic and social development, particularly in more geographically remote regions, and where research intensity was less significant.
We see displayed in the cases that we studied the university’s ability to manage and, crucially, to reconfigure knowledge: to take knowledge created in one context (consultancy, say) and to apply it in another (perhaps formal research), with this then possibly feeding into teaching. The new “services”, referred to earlier, are thereby created. Other writers have proposed that knowledge creation involves processes of “socialisation”, when experiences are shared, and “combination”, when new and existing knowledge is assembled into new systematic knowledge, capable of being applied by others. Ikujiro Nonaka and colleagues (Nonaka, Toyama and Konno, 2000; Nonaka, Umemoto and Sasaki, 1998) describe this process as “knowledge conversion”, (akin to Gibbons at al’s “reconfiguration”), which seems to sum up what is going on in the cases that we studied. What is it about the university’s organisational architecture that allows it to do this? And are some universities better at it than others?
University structures and knowledge production
The university’s role in knowledge production can be seen in terms of the university’s functions as a knowledge aggregator and as a knowledge manipulator. The first role is the one summed up in the English saying, “the whole is greater than the sum of its parts”: that is, the university creates knowledge synergies. A group of academic specialists will, usually, be more productive when working together within a university structure than if they were working individually, even if they had access to the same technical or other resources. The university structure offers, academically, intellectual stimulation and, managerially, reduced transaction costs through the sharing of overheads. This has been recognised implicitly since European universities began to be involved in knowledge production in the middle ages (Dear, 2009). The second role is that of reconfiguration, taking knowledge used in one context and applying it, in a changed form, in another context: Knorr Cetina’s notion of “stepping into other systems”.
One factor supporting the aggregation function, I suggest, is the integrated nature of many universities, vertically and horizontally (Temple, 2008). Clark noted the power of integrative forces within the university (Clark, 1983: 136) - which he contrasted, perhaps paradoxically, with relatively low levels of internal interdependence, in the sense that, as he put it, “law does not need archaeology” (41). Here, by vertical integration I mean the commitment (or at least, the aspiration) of most academics to undertake teaching and research (and/or scholarship), and the way that these functions, along with what may be variously labelled enterprise, service, third-stream or engagement work, are the intellectual building-blocks of most academic departments. By horizontal integration I mean the university’s ability to bring together academic expertise from more than one area to create inter- or multi-disciplinary units. There is also the integration of a department’s work into wider disciplinary and professional networks, national and global, to be considered, which allow it to draw in new knowledge, as well as to apply its own knowledge in new settings. In other words, the classical multi-faculty research university structure embodies important strengths: it has evolved, particularly over the last two centuries, to occupy an important niche in knowledge ecologies, and its subsequent global spread has, I suggest, not been accidental.
University management can play an important role in achieving integration, for example by cross-subsidising (even if temporarily) financially unremunerative academic work in order to create a balanced portfolio; providing funding for new cross-departmental initiatives; and, perhaps most importantly, managing the university in a way that makes individual members of staff believe that they have a stake in the enterprise: in a word, fostering collegiality. Studies of effective firms, similarly, often emphasise the empowerment of individual employees and the perhaps surprising apparent looseness of control by top management: Google is the current favourite case study (Birkinshaw, 2010; Hamel, 2007). As Hamel observes, Google’s organisation is “highly democratic, tightly connected, and flat” (2007: 109) – just like a good university department. The “Gooduep” research noted earlier did not, though, find any evidence that particular organisational structures within the university had affected knowledge reconfiguration processes. Internal reorganisations are probably irrelevant here because the particular mixtures of knowledge and skills required to meet any given external need cannot be predicted and planned for: as Clark concluded, “As the values we wish to implement become more numerous, more varied tools are needed to serve them” (1983: 270).
Networks in and between organisations are often associated in the literature with ideas of trust (Maskell, 2000), and the research noted here confirmed the importance of good relationships at a personal level between university staff and their contacts in the enterprise. This appeared, in the UK cases, to be a more significant factor in managing relationships, and reconfiguring knowledge arising from them, than formal structures or processes. Once a good connection had been established, it was quite likely that a continuing relationship between the university and the enterprise would result, running over several projects. Geographical proximity was usually felt to help in building the relationship. Other recent research has reached similar conclusions on these matters (Abreu et al., 2008; Connor and Hirsh, 2008).
The quality of relationships is important In university-enterprise partnerships because academic expertise may be envisaged as percolating into enterprises through layers composed of, first, institutional policies and, second, national/regional policies. Barriers to this movement of knowledge may arise at both these levels, but good relationships seem to be able to help overcome them. After possible reconfiguration of knowledge in the setting provided by the enterprise, where university staff may work with enterprise staff, or at least derive new insights or data from the enterprise’s use of knowledge, there may be feedback into the university. Reconfiguration is the crucial process by which knowledge is turned into a new form through being examined in a new context.
Reflecting on these considerations, partnerships may be classified within a matrix (below) with two dimensions. One dimension is the extent to which the nature of the knowledge transfer process can be considered as Mode 1 (the straightforward transfer of existing knowledge to a new user) or Mode 2 (knowledge produced in the context of its application). In many of the cases we studied in the “Gooduep” project, the knowledge transfer activity appeared to be at some mid-point on this spectrum – possibly the typical situation more broadly. The other dimension reflects what I describe as institutional embeddedness – the extent to which the activity is located within the main structure of the university, or whether it is located externally somehow. Here, cases tended to be polarised. As I have noted, the idea of embeddedness seems to be important, in strengthening the university’s knowledge capabilities, as the reconfigured knowledge can be more readily taken back inside the university, and redeployed: some of our cases showed how it could support the development of new masters’ programmes, for example, or form the basis for new research groups. 
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The research reported here suggests that a range of factors affect the extent of embeddedness observed. These include the flexible operation of management processes, for example the legal ability of public universities to form relationships with private organisations; institutional entrepreneurial traditions (which may vary between disciplines), which regard work with external partners as a normal expectation (Clark’s “enhanced development periphery”); and financial incentives, allowing academic departments and individuals to benefit financially from external work, although it takes place within the main university structure. Another factor, I suspect, is the extent of marketisation in the higher education system, insofar as more marketised systems may provide incentives to embedding by allowing universities individually to capture the benefit of knowledge exploitation, which is less likely to occur under “state control” conditions.
What do we know about knowledge?
The university is now widely viewed as the central institutional form in the knowledge economy. In Europe, for example, the European Commission believes that universities need to change in order to support the knowledge economy more effectively. The view is that more flexible and efficient internal structures will enable universities to work more effectively with enterprises in producing and applying knowledge (European Commission, 2005; European Commission, 2006; European Commission, 2011). There is some research evidence to support this view (for example, Shattock, 2009), although the highly complex and circuitous nature of the interactions involved here means that this evidence is at best ambiguous.
What is known is that universities are regarded as having contributions to make under the various paradigms put forward to explain innovation, whether the Mode 2-type explanation, or through the more formal operation of so-called national innovation systems. Equally, it is important not to overstate the university’s role in innovation generally, or in regional development in particular. The evidence, again, is mixed, partly because it is difficult to isolate a university’s contribution to a complex set of decisions involving multiple factors: there can also be, as one study of knowledge production notes, “more than one version of history” (Lawton Smith, 2006: 220). Like the double helix and DNA, understanding the “triple helix”, and making it work, is not straightforward in practice.
Knowledge production is to a large extent a social process, in which personal relationships within networks matter. The structure (organisational, social and physical) of the typical university can be helpful in supporting and enriching these networks, especially where academic staff are involved in teaching, research and knowledge transfer involving relationships across the institution. Viewing the university as a long-lasting social form, adapted to the needs of knowledge production, seems to help explain its role in this field: but precise conclusions are frustratingly hard to reach. 
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