In Search of Green Knowledge:

A Cognitive Approach to Sustainable Development
By Andrew Jamison

Looking for an expression that could capture the change that has occurred in the last century and a half in the relation between science and society, I can find no better way than to say that we have shifted from Science to Research. Science is certainty; Research is uncertainty. Science is supposed to be cold, straight and detached; Research is warm, involving and risky. Science puts an end to the vagaries of human disputes; Research fuels controversies by more controversies. Science produces objectivity by escaping as much as possible from the shackles of ideology, passions and emotions; Research feeds on all of those as so many handles to render familiar new objects of enquiry. 






                 Bruno Latour

It all started with steam cars
There was a brief moment in the early spring of 1968 when it seemed not only possible but actually quite likely that the war in Vietnam would soon come to an end - and largely because of the mobilization of youthful idealism.  After Eugene McCarthy, the poetic senator from Minnesota, with his band of student supporters, including yours truly, had nearly beaten the incumbent president in the New Hampshire primary in February, President Lyndon Johnson declared that he would not seek, nor would he accept his party’s nomination to run for reelection in the upcoming fall election. Soon thereafter, Robert Kennedy had joined the race, taking on McCarthy in a series of primaries that began in Indiana in early April and would conclude with the final showdown in California in June, when Kennedy would win – but then be murdered, leading to the chaos in the streets of Chicago (I was also there), the election of Nixon in November and the prolongation of the war for seven more years – which drove me to Sweden, where I have lived ever since. 
It was in that brief hopeful moment so many years ago that I began my lifelong search for green knowledge. I had gone off to Indiana to campaign for McCarthy against Kennedy, and I can still remember that heady feeling of empowerment from those days in New Hampshire when I had taken part in something truly significant. We had brought down Johnson, and now we were going to stop the war. Whatever else got destroyed that year, in me as in so many others, I have always retained a healthy respect for the power of idealism – and collective action – to change things, or at least to shake things up. I felt it, even though the feeling at the same time was soon gone.   

I was 19, a particularly impressionable age to be sure, in my sophomore year at Harvard and a budding journalist, serving as science editor of the Crimson, the student newspaper. In my studies, I had just begun an undergraduate concentration in history and science, taking courses in both of what C.P. Snow had termed the two cultures – the literary and the scientific - with “tutorials” in history of science to try to bring out the hidden connections between them.  I had gone to Harvard to become a scientist – my Dad was an industrial chemist and math had been my favorite subject in high school, and we were taught at the time that ours was the age of science (on tv there was the jovial “Mr Wizard” in his lab coat and his infinite wisdom, showing us between commercials all of the wonderful things that science could do: I loved it). But when I got to Harvard I found it hard to deal with the involvement of scientists in the war effort, and the way in which the military seemed to dominate the sciences, and so I wandered into the wooly world of interdisciplinarity where I have remained ever since.

It must have been shortly after my return from Indiana that I received a phone call from Bryce Nelson, who worked for the news and comment section of Science magazine in Washington. He asked if I would like to spend the summer serving as a student intern, and without really knowing what I was getting into – namely signing up for life in the not yet existing environmental movement – I said sure, be happy to, sounds like a wonderful opportunity. And so it was that in June – between the murders of Martin Luther King and Robert Kennedy, when the mood of the country was beginning to change considerably – I arrived in Washington to begin my internship.
I should say that I had been aware of the environmental debate that had been going on for several years by then, but like many, if not most student “activists” at the time, I had tended to disregard it. Compared to the destruction in Vietnam, the problems that were discussed in the environmental debate seemed to be of relatively minor importance. And even worse, the environmental debaters seemed to be challenging the very idea of progress and science-based innovation that was so central to modern civilization – and to my own belief system. Many of the environmental debaters seemed to be politically naïve, even downright reactionary in their concern with population growth and protecting nature when there was a dreadful war to stop. How dare they complain of dead birds when people were getting killed every day in a far off land by our own government?  

It was thus with some trepidation that I took on my first assignment for Science. A Senate committee had recently held hearings on alternatives to the internal combustion engine, and I was asked to do a story.  I remember talking to one of the staff people at the Senate office building and wondering how he could get so excited about automotive air pollution. But gradually, as I worked my way through the hearings and the background reports that had been prepared, I found myself getting intrigued. For I soon realized that there was a perfectly good alternative to the internal combustion engine that didn’t pollute the air, namely, the steam-powered automobile, and the only reason that there weren’t such things available was the opposition of the auto companies. 
Steam cars had been the main kind of car back at the turn of the century, and it had not been due to any overriding technical drawbacks that they had disappeared from the “market”. Apparently, they had never been inferior to gas cars on purely technical grounds (if such grounds actually ever exist); rather, as the automotive industry had developed, by exploiting the methods of mass production initiated by Henry Ford, steam powered automobiles had become outmoded, antiquated symbols of a bygone age. It was their cultural meaning that had buried them, not their technical capacities. Over the years, there had been a few attempts to revive them, but they had never been able to shake off that stigma of premodernity, even though it was known fairly early on (I later found an article in Scientific American from the 1920s pointing to the fact) that they didn’t pollute the air the way gas cars did. 

In the late 1960s, when it had become ever more obvious that automotive air pollution was dangerous to the natural environment and to human health, steam cars were thus staging something of a comeback. A handful of idealistic automotive mechanics and professional engineers – and, not least, officials in California who were trying to do something about the smog that was afflicting Los Angeles - were giving them some attention, and the Senate was about to take the unusual step of passing a bill to support funding for some of the development work. 
When I returned to college in the fall, I received a letter from Indiana University Press, wondering if I would like to turn my article into a book – and it was then that I started my lifelong exploration of what I later came to call green knowledge. In doing the research for my book, I realized that far from being opposed to science and technology, the people I interviewed - the engineers and politicians and businessmen who were trying to revive steam cars - were simply trying to make a different kind of science and technology than the scientists and engineers and businessmen who had produced the environmental crisis; they were trying to bring an environmental concern, however vaguely defined it was at the time, directly into the process of making facts and artifacts, that is, knowledge. They were trying to turn knowledge green. 

In the following years, as the war in Vietnam intensified, and spread to Laos and Cambodia, and the antiwar movement grew more extreme and embittered, it was hard to find a place for my burgeoning environmental interest in the American political scene. And so I took my search for green knowledge to Scandinavia, where environmentalism had apparently been combined with support for the Vietnamese, and where I found a “redder” shade of green, infused with a touch of socialism, pragmatic and reformist to be sure, but socialism nonetheless. I joined in the environmental movements that developed in the 1970s in Sweden where I lived and Denmark where I worked and, for another brief moment, I experienced something similar to that feeling I had had back in the spring of 1968. 
In both countries, the environmental movements of the 1970s were primarily anti-nuclear movements, and they had a major impact on society, splitting the population but also fashioning new sorts of political and cultural processes. In Sweden, anti-nuclear opposition brought down the social democratic government that had held power since the 1930s and forced a referendum in 1980 in which some 80 percent of the population voted to phase out nuclear energy within 25 years. It revitalized the tradition of public education through self-organized “study circles” that had been developed in the early days of social democracy, but which had become institutionalized into the Swedish model of the postwar years and lost much of its radical flavor as a result. I took part in many a study circle, trying to bring my American variety of environmental politics into discussions with biologists and nature-lovers, which I continued to do for many years thereafter in editing a journal of socialist environmentalism, as well as with friends on the left who did not always share my environmental interest. 

 In Denmark, anti-nuclear opposition was even more successful than in Sweden, stopping the government’s plans to build nuclear plants altogether, and nurturing the emergence of the wind energy industry, which now provides some 20 percent of the country’s electricity, the highest percentage in the world. The people’s high schools in the countryside, which had grown out of the farmers’ movements of the 19th century, provided a base for much of the movement’s activity, and I was at the Tvind schools in 1978, when the second wing on what was to become the largest wind power plant in the world was brought out of the workshop by its amateur builders in ceremonial fashion to show what the people could really accomplish if they set their mind to it.  
As in 1968, my involvement in the anti-nuclear movement gave me opportunities to learn things together with other people that I could never have learned in a classroom on my own: it was a kind of collective learning. As with the attempted revival of steam cars in the 1960s the anti-nuclear movement provided a meeting place for people from different background to make knowledge together: engineering students who wanted to show that energy could be produced in an ecological way, biologists who were concerned about the risks of nuclear radiation on their beloved nature, socialists who didn’t like the power relations in the nuclear industry, and ordinary citizens who wanted to make their voice heard and take a little power back from the politicians. The human energy that was mobilized in the anti-nuclear movement impressed me, and I have spent much of my subsequent academic career trying to understand where it came from, what it meant, and what happened to the knowledge that was produced in the process: how it came to be culturally appropriated (Hård and Jamison 2005). As I have tried to understand green knowledge, I have had to transgress disciplinary boundaries, and assume what I have come to think of as a hybrid research identity, combining the engagement of the activist with the intellectual ambition of the academic, and, for that matter, the abstractions of the theorist with the details of the empiricist. 
Change-oriented research
The kind of research I have done is part of a much broader transformation of knowledge making that has taken place since the 1960s when so many of the assumptions that had traditionally governed scientific research were fundamentally questioned and began to be overhauled. In our time, the boundaries that, for some three hundred years, had separated science and technology, and knowledge making in general, from the surrounding society have largely been broken down. The relative autonomy of academic institutions and the “academic freedom” that were once considered essential for the health and vitality of scientific research have been almost entirely eliminated, and, even though many of those who work at universities continue to bemoan their passing, there seems to be little value in wishing that they could suddenly be brought back to life.   

The integration of science and technology into society was already well underway in many branches of industry, and, of course, in the military before the 1960s, but it was accentuated enormously by the technological innovations that emerged in the 1970s: in particular, personal computers and genetic engineering. What have come to be called information technologies and biotechnologies essentially mix what had long been characterized as the separate spheres of science and engineering, and their ensuing development and societal significance have largely been based on an ever closer collaboration between academics working in universities and people working in commercial business enterprises. Indeed, in many cases, due to the various attractions and not least the wealth that can be accumulated in the commercial marketplace many academics have largely become “entrepreneurs” in their attitudes, behavior, and way of life – and many universities have come to resemble business firms in their underlying modes of operation, as well as in the values and norms by which they are administered and organized. 
At the same time, scientists have also been interacting ever more intimately with government, or the world of politics. Again, there are many scientists who refuse to recognize the increasing role of politics in academic life, but there can be little denying that the boundaries between science and politics have become substantially blurred. In the United States, this had become obvious already in the 1960s, with many academics serving as key advisers in the war and therefore being subjected to student protest activity (I remember when I came to Harvard people joked about Professor Kissinger spending more time in Washington than he did in Cambridge). But in Europe, as well, as science and technology, in the course of the 1960s, became ever more central to social and political life, not least because of their environmental “consequences”, and as new government agencies and departments were established to take charge of these new areas, scientists became more and more involved in politics. Thus while in many, if not most branches of industry, the borders between science and business were becoming increasingly transgressed, and in many areas of social science, the traditional boundary between science and policy-making was increasingly crossed, in the humanities, or human sciences, academics like me have been ever more doing something new, as well: namely, carrying out research in closer cooperation with “activists” or other concerned members of the public who are trying to change things. I call it change-oriented research.

In different areas of social life and in different fields of research, it is referred to by different names – action research, advocacy, participatory planning, public education, technology assessment are all synonyms and reasonable descriptions for the kind of work I do – but what they all have in common is an ambition on the part of the researcher to engage in various processes of social or cultural change. Such research is problem-driven rather than disciplinary-driven, and it involves a range of methods that are different from the traditional methods of the sciences. Much of the research I have done draws on experiences from the progressive movement in the United States in the early part of the 20th century, when “muck-raking” journalists, social workers, and public health experts, and pragmatic philosophers like John Dewey, carried out projects in urban reform and human ecology, in occupational medicine and regional development, and not least in public education. Revived in the 1960s, these examples of change-oriented research were complemented by the forms of consciousness-raising that were initiated by Paolo Friere in Brazil and by many of the “movement intellectuals” who took part in the environmental movements and in the movements of women’s liberation that formed such an important part of the politics of the 1970s. 

In Denmark and a few other countries in Europe, this kind of research was directly stimulated by the energy debates of the 1970s, which led to the creation of state-supported research programs in technology assessment, and new methods of interaction between citizens and experts in relation to science and technology. One of the more widely used methods has been the consensus conference developed by the Danish Board of Technology, in which a group of laypeople are brought together in an organized way to question experts on a particular topic of interest and are then given the opportunity to prepare a report where they can propose changes in the established ways of doing things. 

The aim of such research is obviously not the same as traditional science. There is little interest in “proving” an assertion or justifying a truth claim, or in explaining causal relations among different variables. There is also little interest in grand, or abstract theorizing, or in what might be called philosophical speculation. Instead, the aim is to intervene creatively and constructively in an ongoing social or political process: to contribute to change. Rather than the traditional notion of enlightenment, by which is usually meant that the role of the scientist is to provide insights for the broader society, derived from a “disinterested” pursuit of the truth, change-oriented research is about empowerment, by which the researcher applies knowledge gained from experience to processes of social learning , carried out together with those being “studied”.

Already as an undergraduate, I had begun to realize that science and technology, and the roles that they played in society, were in the midst of fundamental change. There had been an enormous expansion of science and technology in the period after the second world war, both for military purposes, as well as for other “missions” – such as landing a man on the moon.  Science, which had previously been considered “pure” by many, if not all of its practitioners - that is, free from outside influence in terms of substance and organization - had become ever more applied to particular social tasks, and ever more subservient to interests and values other than the purely academic. As could be seen in relation to the war in Vietnam, social and human scientists were also subjected to these new conditions; the rise of what John Kenneth Galbraith (1968) termed the “new industrial state” had brought about major changes in the interaction between the public and private sectors in the development of new technology. Technological development, derived directly from scientific research, had become a key factor of production and one of the main contributors to economic competitiveness. And in the course of the 1960s, these transformations had led to changes in the ways in which scientific knowledge was thought about by philosophers and scientists themselves.     

In accordance with the language that was presented in the influential The Structure of Scientific Revolutions by Thomas Kuhn (1962) knowledge making had become normalized, or, as Jerome Ravetz (1970) called it, “industrialized”; social, or external interests had come to steer the cognitive frameworks, or paradigms by which scientists organized their research. Rather than choosing for themselves the topics that they would investigate, scientists had become enmeshed in elaborate systems of research and development, or “R&D” by which scientists at universities were connected to business firms and government departments in various programs of “big science”. Universities, in turn, had largely become factories for producing knowledge workers who served to bring the ideas generated at research laboratories as quickly as possible to the commercial marketplace. The process of innovation was coming to be recognized as a central topic for economists and business managers, and, the relations between science, technology and society were beginning to be investigated by academic experts, as well as by new cadres of science politicians and policy makers.

By the 1970s, programs had begun to spring up at universities, and it was at one such place – the Research Policy Program at the University of Lund – where I started to carve out my particular approach to research. The first few years were primarily a continuation of the journalism that I had carried out at college, but gradually, I was introduced to the emerging field of science, technology and society studies, or STS, which served as a meeting place for what had previously been an abstract philosophizing about science and empirical investigations of what Bruno Latour (1987) later termed “science in action”. From the outset, I combined my “expertise” in STS with an interest in environmental politics, and through the years, I have mixed my two “subjects” in various ways. What has remained central has been the “cognitive approach” to reality, a focus on the knowledge making that goes on in society, and, in particular, the making of knowledge within the world of environmental politics.              
The cognitive approach
It was never my intention to become an “expert” in environmental movements, but for both internal and external reasons (it was both what interested me and what I could get funded) my post-doctoral research career began with a project in the 1980s on the relations between political strategy and knowledge interests in the environmental movements in Sweden, Denmark, and the Netherlands. We were a group of former activists who brought different kinds of competence into the project: Ron Eyerman, a fellow American émigré, was a social theorist, who had written about ideology and intellectuals, Jacqueline Cramer was a biologist and STSer, who had written about ecologists in the Netherlands, Jeppe Læssøe was a social psychologist, who had studied the cultural dynamics in NOAH, a Danish environmental organization in which he was active, and I was a doctor in theory of science, which was a field that had broken away from philosophy in the 1960s to connect philosophy to empirical research. The project led to a comparative history of the movements (Jamison et al 1990), as well as to a new approach to social movements: the cognitive approach, which combined theory of science and social theory in a kind of hybrid combination (Eyerman and Jamison 1991).

Ron and I had both read Knowledge and Human Interests, by Jürgen Habermas, in which he discussed the different human motivations for knowledge-making. Where the technical-natural sciences were interested in instrumental knowledge, and the social sciences were interested in administrative knowledge, the human sciences were interested in reflective or emancipatory knowledge. Habermas was updating in his book the categorization of knowledge into three types that had been a part of the theory of science at least since Aristotle, and for us it provided a framework for deconstructing the knowledge that was made in environmental movements. We rephrased the categories into three dimensions of what we came to call “cognitive praxis”: a cosmological dimension, a technical dimension and an organizational dimension. And we then went on to use these categories to analyze the ways in which knowledge had been made in the environmental movements in Sweden, Denmark and the Netherlands.       

On the basis of our analysis, we argued that the environmental movements throughout the industrialized world had provided a space, or context in which an ecological cosmology, or world-view, derived from systems thinking and, in particular ecosystems ecology, had been combined with particular technical and practical activities that were organized in newly formed public spaces (here again, we “operationalized” the abstract Habermasian public sphere to researchable public spaces). As expressed in a number of programmatic works that were published in the early 1970s, there was a kind of “systemic holism” in the air that provided a shared discursive framework, or cosmological knowledge interest. In books, such as Barry Commoner’s The Closing Circle, Barbara Ward’s and Rene Dubos’ Only One Earth, Edward Goldsmith’s A Blueprint for Survival, and, perhaps most influentially, Limits to Growth, the report to the Club of Rome, ecological ideas were translated into a program for social action. Another kind of literature – E.F. Schumacher’s Small is Beautiful, Ivan Illich’s Tools for Conviviality, the Whole Earth Catalogs, and journals such as Mother Earth News in the US and Undercurrents in England – were offering perspectives on what David Dickson (1974) called “utopian technologies” showing how the ecological ideas could be put into practice in the development of alternative technologies, especially renewable energy technologies and organic agriculture. In the movement organizations, there was a very open anti-elitist structure, which, as in many other social movements, before or since made it possible for anyone who identified with the movement’s aims to take part in what we came to call “cognitive praxis”: the integration of the three dimensions into a collective learning process.

For those of us who were active in the environmental movements of the 1970s, it was apparent that the knowledge we were making was based on a new “paradigm” which was different from what was to be found in the established sciences. The concept of cognitive praxis was an attempt to clarify the nature of that new paradigm – and to recognize that there had been – and continued to be – serious differences of opinion about what that new paradigm consists of, both in terms of theory, method, and forms of organization.  There were those who wanted to change as little as possible in relation to the established ways of carrying out research, merely add an environmental concern into science and technology, much like the steam car enthusiasts I had written about in the 1960s. At the other extreme, there were those who posited the need for an entire new kind of science and technology, seeing in the environmental “crisis” a fundamental turning-point in human history which required a totally new approach to knowledge and to society. But whether reformist or revolutionary – what Murray Bookchin termed environmentalist or ecologist, and Arne Naess termed shallow or deep ecology - certain features  distinguished what I have come to call green knowledge from traditional forms of knowledge-making. 
For one thing, environmental knowledge is inherently interdisciplinary. In order to understand environmental problems, it was necessary to combine knowledge from different fields of science and technology, and especially to transgress the boundaries between the natural sciences and the social and human sciences.  This was, of course, easier said than done. Then as now, it was difficult for many environmentalists with a natural sciene education to give up their privileged position, to accept the fact that environmental problems transcended their intellectual terrain, indeed that the very concept of the “environment” was a kind of borderland, a place in between the natural and the social, the human and the non-human. It was a place where nature was affected by society, but also where humanity was affected by nature. It was a place – or perhaps more accurately, a cognitive space – where humans interacted with, had relations to, or, to wax philosophically, took part in the co-construction of reality with non-humans. And how could all that be investigated and conceptualized? 
Obviously, there could not be one method that would suit all purposes. And this has meant that green knowledge must be referred to in pluralis. As in many, if not most areas of research today there is no one universally recognized form of green knowledge. The knowledge that is produced in order to understand environmental problems and to deal creatively with their resolution is highly dependent on context, or on the specific contingencies in which the problem emerged. Green knowledge is thus a situated form of knowledge making, or collective learning, in that the particular combination of insights and techniques is contingent on setting, on the particular site in which the learning takes place.  This means that the ways in which lessons are learned, the ways in which knowledge is exchanged is different from what is involved in the traditional sciences. In many respects, it is more like the pragmatic “learning by doing” that has long characterized engineering knowledge, with the important difference that the knowledge that is learned is never replicable – because the context, in significant ways, is never the same. The particular mix of culture and nature, of the human and the non-human will never be able to generate the exact same response. 

Green knowledge is exchanged by example rather than by replication. But the example cannot be slavishly, dogmatically followed the way an experimental method can be repeated in a laboratory. In the “laboratory” of the real world where environmental problems are to be found and dealt with the example has to be recounted; it is by telling stories about what has been done in a particular place that green knowledge can be disseminated and eventually exchanged. And those stories require a particular kind of story-telling, an ecological, or holistic kind of story-telling, an attempt to grasp the whole.

The exemplar remains Silent Spring.  It is a book of science, but it is also, and even more importantly, a book of ecological story-telling. The facts that are presented – about the effects on human and non-human health of chemical pesticides – are mixed with presentations of the fact-finders, and the cultural history of the environmental problems is told along with the natural history of the landscapes in which the problems are situated. The example is presented not as a particular “case” that has been studied in all of its myriad details, but for its exemplariness, its capacity to awaken other researchers to investigate other examples and tell other stories about the human war on nature, as Rachel Carson called it.       
My own modest attempts to follow in her footsteps can further illustrate some of the features of ecological story-telling. In the steam car book, I outlined the problem of automotive air pollution, sketched the political background, recounted the history of steam automobiles and gave a general overview of different examples before narrowing in on one detailed “case”: William Lear, who had set up shop in Reno, Nevada, to spend some of his many millions of dollars developing a commercially viable steam car (which he eventually did do, but the auto companies were not interested).  The examples were meant to illustrate the more general points, not to “stand alone” or serve as a microcosm for the whole. As such, the general needs to be presented along with the specific, and it is in the mixing, the combining that the story unfolds.
More recently, in The Making of Green Knowledge, I tried to tell a different kind of story, a theoretical story, framed by a cultural theory derived from the writings of Raymond Williams. It was the story of an emerging cultural formation, an ecological culture and I tried to tell it as a kind of ongoing struggle between environmentalists and the surrounding society. The story-line was of a multifaceted process of cultural transformation, by which environmental ideas and practices had been appropriated by the surrounding culture, first by providing new words, things and activities, and gradually by transforming institutional, laws and routines, and, not least, forms of knowledge-making.

The plot was of a series of tensions, or conflicts that, in their resolution, led to the emergence of new conflicts and tensions – and what I called dilemmas and ambiguities. I attempted to recount the “dialectics of environmentalism”. In the 1970s, the conflict over nuclear energy had led to a differentiation of environmentalism between the practical-minded and the theoretically-minded that was resolved at the end of the 1980s by the articulation of a new discursive framework – sustainable development – that served to spread the environmental consciousness much more broadly through the society. By the end of the 1990s, however, sustainable development had also led to a tension between what I have termed “green business”, on the one hand, and “critical ecology”, on the other, the one articulating discourses of ecological modernization and natural capitalism, and the other linking sustainable development to other discourses of global justice and sustainable community. As such, the emerging ecological culture has been waging a struggle on two fronts: against the dominant commercial culture which attempts to incorporate what Raymond Williams (1977) termed its “structure of feeling” into established business, on the one and, and against residual cultures of traditional ideologies and scientific disciplines, which attempt to capture sustainable development in outmoded discursive frameworks, organizational forms and personal identities. In recent years, I have come to see possibilities for resolving the tension both by redefining sustainability – as science, as community, as “just sustainability” – but also by producing new examples that combine in new hybrid combinations, something of the seriousness of the business people with the passion of the critics (Jamison 2006).

The hybrid imagination
It might be helpful by way of conclusion to attempt to characterize the tensions that have developed in the quest for sustainable development – and how they might be resolved - in terms of research identities. In this regard, it seems to me that there is a substantive difference between interdisciplinary and transdisciplinary approaches to green knowledge. Both are attempts to transcend the traditional disciplinary identities that were so important to scientists and engineers in the past, but which have become increasingly difficult to sustain, because of the external pressures that scientists and engineers and all other knowledge makers are increasingly subjected to. Thus, while there is a fairly widespread promulgation of a “hybrid imagination” and a general recognition of the importance of flexibility and mixing and the combination of skills and knowledge, there are very different forms in which the hybrid imagination is being put into practice.

As ideal types, we can distinguish between interdisciplinarity, which, at least for me, is something that emerged in the 1970s as a goal for many scientists, who were interested in contributing actively to the social challenges of the time, and, not least, to the social movements that emerged at the time, and transdisciplinarity, which started to be used in the 1980s as a term to characterize those working in the ever more commercialized and globalized world of “high-tech” knowledge making. Where the one signals a primarily internally generated process of knowledge integration, the other signals a largely externally generated process of knowledge combination.

Within interdisciplinarity there is a further distinction between what might be termed as collaboration – in which a real synthesis of different knowledges takes place (as in my books with Ron Eyerman) – and cooperation – in which people with different disciplinary backgrounds work together on a common project (as in the first volume that Ron and I wrote with Jacqueline Cramer and Jeppe Læssøe). Both are internally generated and involve integration of knowledge into something more comprehensive or collectively shared, but whereas the one involves the making of a true hybrid, or joint work, the weaker form, cooperation often results in a collection, a group work, usually an anthology of some kind that is more or less integrated.

Similarly, within transdisciplinarity, it is possible to draw a distinction between a stronger form – which can be characterized as explicit nondisciplinarity, or even antidisciplinarity -  by which the research identity is derived from expertise in a particular technique or concept or method, that has little connection to any particular academic field, but which is widely applicable in combination with other specialized competencies – environmental impact assessment is perhaps a good example of what I mean – and what might be termed subdisciplinarity, by which the researcher largely retains a disciplinary identity but transcends downward, so to speak, specializing within a disciplinary matrix or framework in order to have an expertise that is combinable with other subdisciplinary competencies. The various environmental subdisciplines, such as environmental sociology, environmental chemistry, environmental engineering, can illustrate what I mean. In all four types, disciplinarity has been transgressed, but in very different ways. In cultural terms, interdisciplinarity is a highly personal process, or series of processes of self transformation, while transdisciplinarity involves the seeking of niches in a competitive market, in a process or series of processes of furthering self-interest. 
Obviously, in the contemporary world, there is a need for all four types of hybridization, but what is perhaps most important to emphasize is that one type should not, and indeed must not, be favored at the expense of the others. There needs to be room – and acceptance – of plurality and of the crucial importance of both personal engagement and what might be termed enlightened self-interest. In some contexts, where it is primarily public participation and cultural change that need to be fostered, there must be opportunities for what I have termed interdisciplinary research, and, in particular, for research in which academics and laypeople collaborate in efforts that are organized “from below” in relation to local needs and concerns. But in other contexts – in relation to global problems like climate change and biodiversity - there is a need for transdisciplinarity, by which different types of experts with different forms of specialized skills and knowledge, provide new sorts of technological solutions, or “fixes” to particular problems. 
The challenge for the future, for science and society alike, is in finding a proper balance between personal engagement and specialized expertise – or, in other words, between sustainable communities and sustainable growth. What is involved are two rather different cultural value systems, or structures of feeling. On the one hand, there is the democratic, or political motivation to provide opportunities for people to take part in dealing with the challenges that confront them, and, on the other hand, there is the instrumental, or economic motivation to provide real solutions to real problems. Much will depend on how well we as academics and as citizens manage to combine those two ambitions, or motivations in the years ahead. 
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