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Abstract

The article discusses climate change knowledge from the perspective of social movement theory, which has been a relatively neglected topic in the literature on climate change knowledge. The article reviews relevant studies and theories of social movements with special attention to the role of knowledge making in social movements, before tracing the relations between social movements and climate change knowledge from the 1970s to the present. Climate change first emerged as an issue of public concern within the context of the environmental movements of the 1970s and 1980s, while skepticism was shaped, in significant ways, by the neo-conservative and neo-nationalist movements that grew to political significance in the 1980s and 1990s. The neo-liberal movements of the 1990s and 2000s are seen to have helped shape the recent rise to public attention of climate change as an overarching political problem. Finally, the article discusses how concerns with “climate justice” have emerged as part of a social movement for global justice, and the article concludes by contrasting the different social movements that have affected and influenced the making of climate change knowledge.   
Introduction

In all of the voluminous commentary that accompanied the failure to reach an international agreement on climate change in 2009, the connections between social movements and those who took part, either in the formal negotiation process or in the broader public debate, have tended to be neglected. And yet, both the negotiations and the public debate about climate change have been shaped, in significant ways, by social movements. 
It was in the environmental movements of the 1970s that the idea that human activity could be changing the earth's climatic conditions first left the circumscribed confines of academic discussion to enter into the broader realm of social and political discourse. The environmental movements provided a social context, a space within the broader political culture, for biochemists, ecologists and other natural scientists and engineers to educate the public about environmental issues. And, as part of that process of public education, the scientific conjecture that the accumulation of certain gases in the atmosphere, in particular carbon dioxide, could, as in a greenhouse, raise the temperature of the earth and literally warm the globe started to become public knowledge (Commoner 1971, Ward and Dubos 1972, The Ecologist 1972).  
Today, climate change knowledge is a field of contention, with fundamental disagreements over the causes and the appropriate ways to deal with it (for a recent overview of the debate, see Malone 2009, and for a discussion of the reasons for the disagreements, see Hulme 2009). And while there are a great many different viewpoints, it can be suggested that there are three main positions in relation to climate change knowledge, which will be characterized here as dominant, residual, and emergent, using a terminology developed by the literary historian cum cultural theorist Raymond Williams to understand processes of social change (Williams 1977). 
The dominant position is associated with those who have been most active in raising political awareness about climate change in the past decade, and who have promoted a substantial lowering of the emissions of carbon dioxide into the atmosphere and a transition to what has been termed a “low-carbon society”. The residual position is associated with the self-proclaimed “skeptics”, who, for various reasons question the importance of dealing with climate change as opposed to other issues, and have actively challenged the dominant position, primarily by questioning the truth value of the scientific knowledge claims that have been made in its behalf. The emergent position is associated with those who are convinced that climate change is occurring, and that it will have serious consequences if it is not abated, but who stress the importance of dealing with climate change in ways that take issues of justice and fairness seriously into account. The positions are neither mutually exclusive nor all-encompassing, but as ideal-typical categories, they can be helpful for exploring the connections between social movements and climate change knowledge.     

It is the contention of this article that these three contending positions have been shaped, most especially in regard to their conceptions of science, by different kinds of social movements. The neo-conservative, or neo-nationalist movements that emerged in the 1970s and grew to political significance in the 1990s, especially in the United States, but also in many European countries, have had a major influence on the development of the skeptical, or residual position, both in relation to climate change, in particular, and environmental issues in general (Helvarg 1988, Rowell 1996, McCright and Dunlap 2003). In these movements, adherence to conservative values or beliefs, including a traditional, discipline-based conception of scientific knowledge, has encouraged rejection of the findings of the new, more “transdisciplinary” scientists, who, together with their political spokespersons, such as Al Gore, have been of such central importance in making climate change an issue of public concern during the past two decades. 

Many of the most vocal climate change debaters, particularly Al Gore himself, can, in turn, be considered to have close connections to the rise of neo-liberal, or “transnational capitalist” movements that grew into significant actors in the global political economy after the fall of the Soviet empire in 1989 (Sklair 1997). These movements have been especially important in promoting the establishment of closer relationships between academic scientists and business firms, and in commercializing scientific knowledge throughout the world, but most effectively in the United States, where the process of “academic capitalism” has been most pronounced (cf. Bok 2003, Slaughter and Rhoades 2004).  

In recent years, it has been the so-called anti-globalization, or global justice movement that has provided the social context for concerns with "climate justice” to be articulated as a third mode of climate change knowledge (Della Porta, ed 2007, Chawla 2009). Like the global justice movement as a whole, the proponents of climate justice have yet to articulate a coherent sense of collective identity or common purpose, and that is why its position in relation to climate change knowledge is best characterized as emergent.      

These relations between social movements and climate change knowledge have not received much attention, either in the academic or more popular literature on climate change. Those who study social movements tend to define and analyze them primarily in political terms, while those social scientists who study climate change knowledge have tended to relegate social movements to the background of their analyses, focusing most of their attention on the specific discourses and deliberations of actors and institutions concerned with climate change. There are thus many studies of international negotiations and many analyses of IPCC and other climate change scientists (Hunt and Shackley 1999, Edwards and Miller, eds, 2001, Jasanoff and Martello, eds, 2004, Lahsen 2005, Grundmann 2007, Yearley 2009), and even some studies of the skeptics (Jamison 2004, Lahsen 2008). But an understanding of the social movements that have served to shape climate change knowledge has been neglected. As such, while we all know intuitively that there are connections between broader political and social movements and climate change knowledge, the links are seldom focused on explicitly either in the scholarly or popular literature.   

By reviewing the history of climate change knowledge from the perspective of social movement studies, or social movement theory, this article attempts to help fill this gap in understanding.  
What is a Social Movement?
There is little agreement among those who study social movements about what a social movement “really” is. Definitions depend on which movements are seen as typical or most important, what kind of terminology or conceptual framework is applied, the particular research questions being addressed and, not least, the situation, or standpoint of the researcher (della Porta and Diani 2006). Since Neil Smelser (1962) in his classic work, Theory of Collective Behavior, divided movements into “results-oriented” and “values-oriented” there has been a bifurcation among the students of social movements, namely between those who focus on what might be termed movements in the streets versus those who focus on movements in the mind. Even so, for all their differences, the various definitions that have been most actively applied in the scholarly literature can be said to share certain common features or elements (cf Eyerman 2006). Three such central characteristics will be used to provide a “working definition” of social movements for the purposes of this article. 
On the one hand, a social movement will be considered as a collective form of social behavior that is explicitly organized for the purpose of political protest. Social movements represent what Sidney Tarrow (1994) has called the “power of protest”. Whatever they ultimately become, or lead to, or, for that matter, include within their purview, social movements emerge in opposition to a dominant, or established political regime or, as has often been the case in more recent history, in opposition to a particular political decision or policy proposal. They make use of what Herbert Kitschelt (1986), in his analysis of anti-nuclear movements in the 1970s, termed “political opportunity structures” in pursuit of one or another political cause.  

A social movement is the process by which human and material resources are mobilized to try to affect political change (an influential recent discussion is McAdam, Tarrow and Tilly 2001). Social movements tend to manifest themselves through publicly recognized forms of protest, or direct action, but those acts do not themselves make a social movement. They need to be linked or connected to one another in some way, organized and coordinated by means of a common platform or program. This provides what has been termed a “collective identity”, a set of values or precepts or beliefs that empower those who share them and identify with them. These matters of collective identity formation have been most influentially theorized and studied by Alain Touraine and Alberto Melucci and their students and colleagues (see, for example, Touraine 1981; Touraine 1988; Melucci 1985; Melucci 1996). 
On the other hand, a social movement is something distinct from more formalized political parties, social institutions, or other established kinds of politics, in that it “moves”, or to put it another way, it has a more informal character than established political and social activities. Many theorists have attempted to distinguish movements from institutions and movements from organizations and political parties (perhaps most famously Alberoni 1984), and a recurrent theme in social movement studies has been to analyze processes of institutionalization and professionalization. In recent years, social movements have come to be ever more likened to, and conceptualized as, networks and seen as central to what Manuel Castells has termed the “network society” (Castells 1996), and attention has been given to distinguishing between the different kinds of networking, brokerage and (inter)mediation that goes on in social movements (cf. McAdam and Diani, eds 2003). In many contemporary social movements, not least those related to climate change, much of this networking activity is now conducted “virtually” via electronic communication and the Internet (cf. Garrett 2006).
A third characteristic that is recognized by almost all theories of social movements is the understanding that social movements are more than “merely” political phenomena, and that they involve some form of what Jürgen Habermas (1984, 1987) has so influentially termed communicative action.  As in other fields of social science, there has been an increasing interest in these more communicative, or cultural aspects of social movements, even though there is little agreement about how best to study or theorize about them (cf. Buechler and Cylke, eds, 1997; Goodwin and Jasper, eds 2004). For many social movement students, the concept of framing has been used to discuss these matters (cf. Snow and Benford 1988; Benford and Snow 2000) while for others, the role of passions and emotions has come to be emphasized (cf. Goodwin et al, eds 2001). Other theorists, usually within anthropology, have focused explicit attention on the uses of knowledge by social movements, perhaps most influentially the uses of so-called indigenous knowledge by social movements in non-Western countries (cf. Aparacio and Blaser 2008; Escobar 2008) 
The cognitive approach to social movements (Eyerman and Jamison 1991) makes use of the terms “cognitive praxis” and “movement intellectuals” to emphasize the role of knowledge-making in social movements, and to characterize the people who are most responsible for making it. Cognitive praxis involves the linking of new world view assumptions (a cosmological dimension) to particular activities or forms of action, including technical development (a technological dimension). The movement is seen as providing an organizational dimension, a space, for integrating the cosmology and the technology, and it is their cognitive praxis that makes social movements particularly important in the constitution and reconstitution of the forms, or modes of knowledge production (Jamison 1988, 2006). In a Eyerman and Jamison (1998) broaden the cognitive approach to encompass cultural practices and, by so doing, focus attention on the role that the “mobilization of tradition” plays in the collective activities of many social movements. It is the mobilization and (re)invention of different traditions of ideas and beliefs that often plays an important role in attracting active participation and involvement in social movements. 
For the purposes of this article, social movements will thus be defined as processes of political protest that mobilize human, material and cultural resources in networks linking individual actors and organizations together in pursuit of a common cause. They provide spaces in the broader culture for the emergence of new forms of knowledge-making and socio-cultural learning as a central part of their activity. 
The Emergence of Climate Change Knowledge
Climate change was first identified as a potentially significant public concern as one of the many aspects of an “environmental crisis” that was to lead to the emergence of environmental movements in the 1970s. Like the other social movements that grew out of the student revolts of the 1960s – those of women’s liberation and anti-imperialism, in particular – the environmental movements, as they started to be called in the 1970s, were highly critical of the ways in which knowledge was produced in society, and the ways in which students were educated. Most of the active members were university and high-school students, and most of the activity was a collective learning in relation to environmental and dealing with came to be termed the environmental crisis (McCormick 1991, Jamison 2001).

The cognitive praxis of the environmental movements was based on a philosophy, or cosmology of systemic holism derived from systems theory and popularized in such books as Barry Commoner’s The Closing Circle (1971), A Blueprint for Survival (The Ecologist, 1972), Only One Earth (Ward and Dubos 1972), as well as in the influential writings of the American ecosystem ecologists, Eugene and Howard Odum (Hagen 1992). In the environmental movements, this ecological philosophy, or ecological world-view was combined with a practical interest in appropriate, small-scale technology, that was popularized in such books as Tools for Conviviality by Ivan Illich (1973) and Alternative Technology and the Politics of Technical Change, by David Dickson (1974) and practiced in new movement settings, or spaces, such as the Center for Alternative Technology in Wales, the New Alchemy Institute in the United States, and a wide range of production collectives and alternative communities (Rivers 1975). . 
It was within the cognitive praxis, or knowledge-making activity, of the environmental movements of the 1960s and 1970s that climate change was first identified as a potentially significant social and political problem. In Barry Commoner’s The Closing Circle, for instance, before the “four laws” of ecology are presented as a new political philosophy or program, the reader is introduced to the crucially important role that carbon dioxide emissions play in the so-called greenhouse effect, the core component of climate change knowledge:

Carbon dioxide has a special effect because it is transparent to most of the sun’s radiation except that in the infrared region of the spectrum. In this respect, carbon dioxide is like glass, which readily transmits visible light, but reflects infrared. This is what makes glass so useful in a greenhouse in the winter. Visible energy enters through the glass, is absorbed by the soil in the greenhouse, and then is converted to heat, which is reradiated from the soil as infrared energy. But this infrared energy, reaching the greenhouse glass, is bounced back and held within the greenhouse as heat….Like glass, the carbon dioxide in the air that blankets the earth acts like a giant energy valve. Visible solar energy easily passes through it; reaching the earth, much of this energy is converted to heat, but the resultant infrared radiation is kept within the earth’s air blanket by the heat reflection due to carbon dioxide. Thus, the higher the carbon dioxide concentration in the air, the larger the proportion of solar radiation that is retained by the earth as heat (Commoner 1971, 26-27). 
Commoner’s four laws of ecology – “everything is connected to everything else”, “everything must go somewhere”, “nature knows best”, and “there is no such thing as a free lunch”- provided a set of cosmological, or world-view assumptions for the environmental movements that, in the course of the 1970s, became significant political actors, in several northwestern European countries, as well as in North America. In political campaigns directed against various kinds of air and water pollution, chemicals in food and agriculture, and especially against the development of nuclear energy, environmental movement organizations, together with students and teachers at universities, learned about environmental problems (Jamison et al 1990). 
They also learned about alternative, “environmentally-friendly” ways to produce energy, food, and the other necessities of life that were based on an ecological worldview. Activists and academics joined together to learn how to build solar energy panels and wind energy plants, grow organic food, and try to live more ecologically, or what we today would call climate-smart, that is, find ways to develop technology that did not emit carbon dioxide and other greenhouse gases (for a contemporary overview, see Boyle and Harper, eds 1976). In the Netherlands, there were created “science shops” at several universities to provide points of mediation between the academic world and the broader society, and in many other countries, the environmental movements fostered other forms of “citizen science” (Irwin 1995). 

In Denmark, it was within the environmental movement, and, in particular within the local groups in the national Organization for Renewable Energy, that courses were held at many folk high schools, and that centers for renewable energy, such as the Nordic center in Thisted, were established. In 1978, the world’s then largest wind energy power plant was constructed by students at the Tvind folk high schools on the Danish west coast, not far from where VESTAS, the world’s largest wind energy company, is now based (Jamison 2001). Mobilizing a Danish tradition – Poul La Cour, a folk high school physics teacher in the 19th century had been one of the first in the world to experiment systematically with wind-power generated electricity production – the Organization for Renewable Energy (or OVE, Organisation for vedvarerende energi) has continued to foster “grass-roots innovation” ever since. Of course, the Danish interest in wind energy was motivated, as well, by economic concerns, and, not least, by the widely felt need at the time to diminish the dependence on foreign oil, but the mobilization of an indigenous engineering tradition was important in providing valuable cognitive and cultural resources for the subsequent development of wind energy (cf. Jamison 1978).
The Shaping of Climate Change Skepticism
In the 1980s, as the political climate in North America and northwestern Europe turned to the right, environmental politics changed character, and the making of environmental knowledge changed as well. From a social movement perspective, this right turn in politics represented a mobilization of conservative traditions, or - as they are often referred to in the United States - neo-conservative values and interests. religious and nationalist concerns were fundamental to these neo-conservative movements, which emerged, at least in part, as a kind of organized opposition to the environmental and women’s movements of the 1970s, and the kind of knowledge they had embodied and articulated (Helvarg 1988, McCright and Dunlap 2000). 
In many European countries, similar movements emerged at this time to oppose immigration and European integration. In Denmark, there was a strong mobilization against entrance into the European Union, and this later led to the building of the Danish People’s Party, which, in many ways, retains the character of a social movement, even though it has become an established political party. Neo-nationalism in Europe resembles neo-conservatism in the United States both in terms of an adherence to what might be termed a populist conception of knowledge, as well as in regard to a cosmological belief in national identity and the importance of upholding traditional values. 

It is beyond the scope of this article to discuss these movements in any detail; but like other social movements, they can be said to have mobilized human, material and cultural resources for purposes of political protest. And as with many other recent movements, they have manifested themselves through various social networks that provide links for interested individuals to particular kinds of information and other written materials. Networks in the mass media, both in radio and television, as well as in other settings, such as political action committees in the United States, have provided what can be termed the organizational dimension of these movements’ cognitive praxis. Most recently, these networks have been strengthened by the internet, and the various other forms of electronic communication, but even before the internet became widely used, a range of new think tanks and study organizations developed in both Europe and the United States to spread the ideas of neo-conservatism and neo-nationalism (McCright and Dunlap 2003). As such, the neo-conservative cosmology was linked to specific actions (to protest, among other things, abortion rights in the United States, and immigrant rights in Europe).    

It was within the socio-cultural space carved out by these neo-conservative and neo-nationalist movements that climate change skepticism would emerge in the course of the 1980s. Already in the debates about nuclear energy in the 1970s, many natural scientists began to challenge the forms of knowledge-making and the epistemic claims that were promulgated in the new social movements of the 1970s, especially in the environmental and anti-nuclear movements; indeed the energy debates of the 1970s were, in large measure debates about different conceptions of scientific knowledge (Capra 1982). Out of those debates would later grow an opposition to the scientific methodologies, technologies and new “modes” of knowledge production that would become so important in the making of climate change knowledge, in particular the complex general circulation models (Lahsen 2005, 2008). While certainly not all climate change skeptics are neo-conservatives or neo-nationalists, it was the neo-conservative movement that provided a context for climate change skepticism to become politically significant.
Denmark is an interesting example in this regard. The rise to national and later international prominence of perhaps the most famous climate change skeptic of all, Bjørn Lomborg, corresponds in time to the rise in political significance of neo-nationalist movements in Denmark, and its political wing, the Danish People’s Party (Jamison 2004). While disagreeing on many substantive issues, Lomborg and the Danish People’s Party do share a common opposition to the strong emphasis that was given to “green” politics in Denmark in the 1990s, and, in terms of their “cognitive praxis” they share what might be termed a  populist conception of science and knowledge.   
Green Business as a Social Movement

At the same time as the anti-environmental “backlash” was taking shape in the 1980s, the environmental movement itself fragmented into a number of different organizations and institutions, both in terms of politicsknowledge-making (Cramer et al 1987; Jamison 2001). Green parties were formed in many countries and professional activist organizations, such as Greenpeace, grew in significance, while more broad-based, or grass-roots, organizations that had led the campaigns against nuclear energy in the 1970s tended to weaken (Eyerman and Jamison 1989). Within universities and new environmental “think tanks” such as the World Resources Institute and the Wuppertal Institute, different sorts of experts started to specialized kinds of knowledge in areas as renewable energy, organic agriculture, and eventually in relation to climate change (Jamison 1996). 
As such, more professional and established forms of knowledge-making started to replace the kinds of appropriate, or alternative science and technology that had been so prominent in the 1970s. Many of those who had been active in the environmental movements in the 1970s left the movement behind to make careers in universities, as well as in the wider worlds of government, media, and business. And as the surrounding society became more commercial and competitive in the course of the 1990s – the result, one might say, of another social movement, namely that  globalization or neo-liberalism – a good deal of green knowledge also became more commercial and competitive. Instead of learning together and cooperating with each other in projects of collective learning, many makers of green knowledge went to market (Hajer 1995, Athanasiou 1996). 
Especially in the United States but also in many European countries, universities were encouraged to form closer ties with private companies. At first, in the 1980s, the links were primarily institutional, as offices for technology transfer and product development were established at many universities, as well as the ubiquitous science parks where companies could locate near university campuses. In the course of the 1990s, a broader process of commercialization of science took place, as new neo-liberal think tanks and a range of research institutes, outside of the universities, often funded by private companies, started to proliferate (Bok 2003, Slaughter and Rhoades 2004, Hård and Jamison 2005). 

For Michael Gibbons and his fellow authors of the influential book, The New Production of Knowledge (1994), traditional discipline-based science - what they term “mode 1” - was ever more being supplanted by approaches to science that disregard disciplinary boundaries and are directly oriented toward contexts of application. A new mode of knowledge production – so-called “mode 2” – is said to have emerged which challenges the values or norms that had previously governed the scientific enterprise. Knowledge in mode 2, we are told, has “its own distinct theoretical structures, research methods and modes of practice …which may not be locatable on the prevailing disciplinary map” (Gibbons et al 1994: 168).   

These forms of knowledge-making were supported and encouraged by new market-oriented approaches to environmental policy, that became especially important in countries, such as Denmark, Great Britain and the Netherlands, where social-democratic governments saw new economic opportunities in “green business”, as did the Clinton-Gore administration in the United States (Fischer and Schot, eds 1993, Mol and Sonnenfeld, eds 2000). As climate change became a more integral part of environmental politics in the 1990s, it was the green business approach that tended to dominate the international deliberations, both in Kyoto, as well as within intergovernmental administrative and scientific advisory bodies, such as the Intergovernmental Panel on Climate Change (IPCC).  
From a social movement perspective, green business, or ecological modernization, can be seen as a part of the broader neo-liberal movement that Leslie Sklair (1997) has characterized in social movement terms as “transnational capitalism in action”. Much of the knowledge-making activity within green business tends to be organized in commercial networks, with university scientists and engineers working together with companies on specific projects. There are also a number of “movement intellectuals” in the commercial media as well as in private consulting companies who serve to articulate the underlying importance of meeting the climate challenge in commercial terms. Along with Al Gore, the author and New York Times columnist, Thomas Friedman, have been perhaps the most publicly visible of these movement intellectuals. The cognitive praxis of green business exemplifies the dominant approaches of academic capitalism, in the promotion of commercially-oriented technological innovation and green product development as the main “solutions” to climate change. 

The cognitive praxis of green business is based on a convergence between economic growth and environmental protection. In the words of Maarten Hajer, ecological modernization is based on “the fundamental assumption that economic growth and the resolution of the ecological problems, can in principle, be reconciled. Hence, although some supporters may individually start from moral premises, ecological modernization basically follows a utilitarian logic: at the core of ecological modernization is the idea that pollution prevention pays” (Hajer 1995, 27). 

In relation to climate change, one of the key “movement intellectuals” has been Al Gore. Already in his first book, Gore (1993) combined arguments for economic growth with arguments for environmental protection in providing what he called a “new common purpose” for humanity. After the fall of the Soviet empire, the “singular will of totalitarianism” had fallen as a challenge:

But now a new challenge – the threat to the global environment – may wrest control of our destiny away from us. Our response to this challenge must become our new central organizing principle. The service of this principle is consistent in every way with democracy and free markets (Gore 1993, 277). 

In his book, Gore proposed what he then termed a “Global Marshall Plan” for saving the environment, by which he meant massive investments in renewable energy companies and in other environmentally-friendly technological developments. In the 1990s, as vice-President, Gore led the US delegation to Kyoto, where he was one of the central promoters of what has since been termed the cap-and-trade approach for dealing with climate change. After losing the 2000 election, Gore emerged as the main proponent for using market mechanisms and business ventures to respond to what he so famously called the “inconvenient truth”. As is well known, however, not only has his climate change campaigning been extremely convenient in providing Al Gore with a new role in life as a movement intellectual, but, through his central involvement in many green business ventures,  it has also proven to be a most convenient way to enrich himself personally (McGirt 2007, Broder 2009).   

An Emerging Movement for Climate Justice
In the last few years, a new kind of political activism, often practicing forms of civil disobedience and direct action, has emerged in relation to climate change and has led some observers to begin referring to a climate justice movement as a part of a broader movement for global justice (e.g. Chawla 2009, Engler 2009, Vinthagen 2009). 
The global justice movement has been characterized as a “movement of movements”, a term that was coined by Naomi Klein in the wake of the anti-globalization protests of the late 1990s and which captures well the heterogeneous character of the emerging sub-movement for climate justice, as well as the broader global justice movement (Klein 2000). Both movement and sub-movement are filled with tensions and contradictions, composed of a variety of groups and individuals who have begun to take political action in order to protest the quite different kinds of negative consequences that they attribute to globalization, and proposing ways of dealing with climate change in a more equitable, or just manner. 

For Michael Hardt and Antonio Negri (2004), the working class or “masses” that were mobilized in the social movements of the late 19th and early 20th centuries have given way to a “multitude” of disenfranchised and disenchanted global citizens. And while there is growing awareness about the need for a movement for global justice, and within a movement for climate justice, there is as yet little agreement as to what the movement should do and how it should organize itself. Like other social movements in their initial phases, there is as yet no real integration of the relatively abstract theorizing about global injustice voiced by writers like Hardt and Negri with the vast array of protest activities that have been carried out; there is, we might say, not yet a social movement with a coherent or integrated cognitive praxis. 

There are at least three different kinds of sub-movements, or networks, concerned with global justice, and which take part in various international gatherings that are sometimes said to represent the global justice movement. On the one hand, there are the parties, organizations, federations and other institutionalized legacies of the so-called “old” social movements of the 19th and early 20th centuries, the various outgrowths of populist and labor movements that have become integral parts of the political landscape. Issues of equality and justice for workers have been central to these movements from the outset, and in the contemporary world, they tend to base their political activity on socialist, or social-democratic values. In the emerging movement for global justice, members of these organizations often enter into alliances with other kinds of organizations with very different backgrounds and motivations, and as a result it has been difficult to reach agreement, or form a collective identity about particular topics such as climate change. 

A second important component of the emerging movement is based on the concerns of the so-called new social movements of the 1970s, especially the movements for environmental protection and women’s liberation. These movements have tended to become established fixtures in the contemporary world, primarily in the form of nongovernmental organizations (NGOs). These organizations a more business-like, professional approach to politicsand, much like university scientists and engineers, have become dependent on external funding for most of their activity (Jamison 2001). 

In recent years, these “old” and “new” social movement-based organizations have been complemented by a newer wave, or generation of activists, and by groups and organizations, which are often more confrontational than the older movements and more directly focused on the negative consequences of globalization, including climate change. Beginning in the 1980s, sometimes in the name of “environmental justice”, these groups have often emerged in direct opposition, sometimes in more militant, or radical fashion, to particular manifestations of global injustice, as in campaigns against genetically-modified organisms, health and working conditions in information technology factories, and the proliferation of fast food stores (Taylor, ed 1995, Schlosberg 1999, Gottlieb 2001). 
These are, for the most part, campaign organizations that band together in alliances of various kinds, related to specific cases of global injustice, but there are also a number of primarily local organizations that carry out a range of more constructive activities in relation to such areas as renewable energy, ecological housing and design and organic agriculture (Hess 2007). In recent years, there have been attempts to arrange gatherings and manifestations, where the different component parts of the global justice movement can meet and discuss their concerns, and exchange their experiences. These various “social forums”, as they have come to be called, have taken place both at an international level (at world social forums, that have been held each year since 2000), as well as at more regional, national, and local levels, particularly in Europe (cf. Fisher and Ponniah, eds, 2003).

There are a number of tensions, not least generational and geographical, among the various components of the emerging global justice movement, and, as might be expected, there are also some significant differences among them in regard to specific issues like climate change. The remnants or residues of the older social movements, in the parties and organizations of the “left”, tend to be positive toward scientific and technological development, following a long tradition, inspired by the writings of Karl Marx, who famously distinguished, in the 19th century, between what he termed the means and relations of production. The attitudes of labor movements and social-democratic and communist parties continue to be “modernist” in relation to science and technology, and, in relation to climate change, technological development, and, most controversially, a resurgent support for the development of nuclear energy, is generally seen as a central dimension of the politics and policy of climate change (cf. Giddens 2009). 

The institutional legacies of the new social movements of the 1970s – primarily the larger environmental NGOs - tend to see climate change exclusively as an environmental challenge, and at least some of the more established NGOs, such as the Worldwide Fund for Nature (WWF) have joined together with companies in projects of “green business” in such areas as renewable energy, sustainable construction and design, and other technological developments that are so much a part of the dominant policy discourses, especially in northwestern Europe.  

It has fallen primarily to a relatively small group of newer organizations and activists, together with the development-oriented, and the more radical environmental NGOs, such as Friends of the Earth, to alert the public to the wide range of other challenges that climate change raises in relation to global justice and social inequality. For these people, climate change is seen as a symptom of a deeper, more structural problem of globalized corporate expansionism, and of a global culture of consumerism. In several European climate action campaigns, and internationally through the 350.org campaign, started by the writer Bill McKibben, a number of protest actions and climate camps have been carried out, the most noticeable being perhaps the occupations of airport runways with activists dressed as polar bears. At the Copenhagen COP15 meetings, there were several organized protest actions as well as large street demonstrations, and it is to be expected that such direct action will continue in the years to come.   
In relation to climate justice, the forms of knowledge-making, or cognitive praxis, are still being developed, and there is, as yet, little organization of the various international alliances, action groups, and, not least, local campaigns. As has been noted, the concern with climate justice is certainly on the rise, but it is unclear in what ways climate justice warrants being called a social movement, according to the definition that has been applied in this article.

Perhaps the most relevant activities in this emerging movement are the examples of collaboration between universities, students, schools, and local communities in trying to deal with climate change in just, or equitable ways (see Worldwatch Institute 2010 for a recent overview). New forms of exemplary knowledge-making can be identified in local food movements around many cities and regions in the United States, as well as in projects in which students and teachers from rchitecture and lanning have designed low-cost, climate-smart housing in East Austin in cooperation with local housing suppliers and neighborhood groups(Alley Flat Initiative 2009; cf Jamison 2009). 

Elsewhere, particularly in Africa, Asia and Latin America, alliances to save rainforests, preserve biodiversity, and develop sustainable communities, are rapidly proliferating, and some are developing new forms of interaction with other climate justice activists (Chawla 2009), and it can only be hoped that such activities can develop into what Keck and Sikkink (1999) have termed transnational advocacy networks. The kinds of “activism beyond borders” that has been so important in local political struggles in many developing countries has often mobilized forms of local, or indigenous knowledge, which up to now have not entered into the public debates about climate change knowledge in a significant way. Part of the difficulty is simply that climate change is a global, or planetary issue, and dealing with it requires cross-fertilization of many fields of knowledge, as well as a “hybridization” of local and global science and technology. If it is to become a social movement, climate justice will need to find ways to foster what I have termed a hybrid imagination among activists and academics in both natural science, engineering and the social and human sciences (Jamison 2008).    

Conclusions
From a social movement perspective, climate change knowledge can be seen as a field of contention. There are contending modes of cognitive praxis that are connected to broader social conflicts of interest, or social movements, and as I have tried to show in this article, the understanding of these connections is weak and undeveloped. By way of conclusion, let me present a schematization of the contending positions that I characterized in the introduction. 
Contending Modes of Climate Change Knowledge
                     Residual
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       Emergent
                     ”skepticism”            ”green business”                ”climate justice”
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                  exemplary
activity
            regulation                   innovation                       mobilization
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         engaged,
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disciplinary            transdisciplinary
    cross-disciplinary
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traditional,
          professional,
                  collective,
knowledge
ideological
          instrumental
                 participatory 
On the one hand, there is what might be termed a residual mode of climate change knowledge that is connected to broader neo-conservative and neo-nationalist movements. There is, in these movements a traditional conception of science and knowledge as a kind of detached, objective truth-seeking, and it is perhaps no  that many natural scientists,and among them physicists trained during the 1940s and 1950s, when physics enjoyed high prestige in the sciences and broader society, with much more reactionary people to share a collective identity of climate skepticism and anti-environmentalism.   
The dominant mode of climate change knowledge, or what I have termed green business, conceives of science in commercial terms and focuses efforts primarily on technological innovation and managerial activities. As we have seen, this mode of climate change knowledge corresponds to the dominant mode of knowledge production in the world today, a “mode 2” of context-dependent knowledge making that leads to serious problems of quality control and conflicts of interest. 
An emergent “mode 3” of climate change knowledge is weak in most countries at the present time, and of its future development will depend on how successfully it can mobilize human, material and cultural resources, mixing  and political, natural and culknowledges in new combinations that take into serious consideration issues of justice, equality and fairness. While a number of practical activities have proliferated in recent years, what has been missing in this third mode of climate change knowledge is a commonly shared theoretical and conceptual framework that can provide a cosmological dimension for the emergent movement’s cognitive praxis. 

The recent books of Fritjof Capra, The Hidden Connections (2002) and The Science of Leonardo (2008) provide important sources of inspiration, particularly in claiming the legacy of Leonardo da Vinci as a long-lost missed opportunity in relation to the historical development of scientific knowledge. Another potential source of inspiration and cosmological development for the emergent climate justice might grow out of the ongoing reinvention of the pragmatic philosophical tradition among philosophers and sustainability scientists (cf. Moore, ed 2010).  In the years to come, it will be extremely exciting to see if this emergent movement can indeed integrate a new set of world-view assumptions concerning global justice, fairness and accountability with the sustainable practices in “hybrid spaces” connecting academic life to the broader community.  
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