Paper for Sociologia Ruralis
Karl Bruckmeier, Hilary Tovey
Knowledge in Sustainable Rural Development: from Knowledge Forms to Knowledge Processes
Abstract: Lack of data or empirical information, insecurity about scientific knowledge, and disputes on how to manage knowledge, emerge as central concerns when we study changes in rural development under the influence of sustainability discourses. In this synthesis we summarize and interpret results from the CORASON project for sustainable resource management, within both policy discourses and the local realities of rural development projects. We identify a variety of operational variants for sustainable development in these projects: the understanding of sustainable development found in rural development practice is more manifold and pluralistic, less standardised than in the policy programmes that guide it, and also critical of some premises of these programmes. From the knowledge forms and ideas entering rural development practices emerges a model of rural sustainable development which is less hierarchic and hegemonic, and comes more from the target groups, beneficiaries and local populations than the actors in the policy process and scientific discourses. It requires more in-depth study of knowledge interaction in resource management. To describe the emerging ideas of knowledge practices we use the concepts of situated and relational knowledge, formulated in recent epistemological studies but not yet systematically introduced in the analysis of rural development processes. 
1. Introduction
This paper seeks to open up a relatively unexplored issue within rural development studies, that is, how knowledge is managed in projects for sustainable rural development.  In our discussion, we start from the findings of the case studies carried out for the CORASON research project, which addressed and explored the contribution of different types of knowledge to such projects and their circulation around networks and within project institutions, but move beyond this to ask how the availability and interaction of different knowledge forms is managed in such projects, and with what outcomes for movement towards rural sustainability.  The interaction and learning processes of actors attempting to manage different knowledge forms as they co-operate in rural development and resource management projects come forward as key issues for research and reflection, both by rural sociologists and by the actors themselves. 
The paper does not report directly on case study findings but rather synthesises across these to distinguish different ways in which knowledge was managed, within the projects studied.  We also direct our attention less to the very general and complex idea of Sustainable Development than to the more boundaried and delimited concept of Sustainable Resource Management, which, the research suggested, is a more widely understood concept within the local projects.  Delving beneath the surface of policy discourses to study the local realities of rural development, we found a variety of operational variants of Sustainable Development; the understandings found in rural development projects and practices are less standardised than the policy programmes that guide them, and are also critical of some premises of these programmes and of the dominant conceptual model guiding sustainable development discourses.  From the knowledge forms and the ideas entering rural development at this level, a conceptual model different from that of ecological modernisation emerges, less hierarchic and hegemonic, coming more from the target groups, beneficiaries and local populations than the actors in the policy process and scientific discourses, and which requires a more in-depth study of knowledge interaction and knowledge management. To describe this emerging conceptual model we use the concepts of situated and relational knowledge, formulated in recent epistemological and science studies but not yet systematically introduced in the analysis of rural development processes.
2. European policy discourses about sustainable development and resource management
European policy discourses about rural development cohere around the use of sustainable development (SD) as a guiding idea which is implemented through a variety of rural development programmes and strategies for development and resource management, in particular those which appeal to the concept of integrated rural development.  The Rural Development Programme which has been implemented since 2000, together with the new programme for the period 2007-2014, show how the sustainability idea has unfolded over time. 
Since the 1990s, the concept of SD has become influential in different policy sectors of the EU and its member countries, where it has followed the standardising practice of the global policy processes where SD is explained through some vague definitions accompanied by global policy programs such as Agenda 21 and its subsequent adaptations at the Johannesburg Summit in 2002.  Combining vague definitions and principles with more concrete action programs is a quasi-solution for the inherent difficulties of giving the concept of SD operational form.  The inherent ambiguities of the concept give rise to continuous political and scientific controversies and re-interpretations of SD which thus unfolds in a variety of meanings that show the varying interests of discourse participants: mainstream variants as found in the international political discourses, critical variants aiming at social and environmental justice, and ecological variants aiming at building resilience of ecosystems and social systems. The difficulties of operationalisation reappear in the elaboration of national strategies for SD, in the differentiation made between framework strategies and action programmes. The mainstream version that has found consensus among most governments in the EU and worldwide is the ‘three pillar approach’ that classifies social, economic and ecological (or environmental) sustainability:  it looks for simultaneous achievement of ‘balanced’ economic development, social inclusion and environmental protection in a complicated co-optimisation of contradicting goals that cannot be achieved simultaneously nor without trade-offs. 
From this general idea of SD, the EU has formulated a strategy for sustainable development that was reviewed after consultation with many stakeholders in 2004 (CEC 2005). The review demonstrates that the strategy has found a high level of agreement among governmental and non-governmental actors, but that progress towards the goals and the implementation process are seen in a more critical light. The EU also subjected the national strategies for sustainable development of the member countries to analysis (CEC 2004) to identify the process and timing of adoption and implementation at the national level. This showed that the processes at national level differ widely, even though many governments paid specific attention to following the key components of the EU strategy as adopted at the Gothenburg Council in June 2001.  
Beyond the encompassing strategies which have been built on the abstract idea of SD, a more specific set of approaches have been conceptualised as Sustainable Resource Management (SRM), in a discussion driven more by environmental movements, NGOs, and some scientific institutions than by state policy actors. A series of national studies appeared during the 1990s in Europe in reports such as ‘Sustainable Netherlands’ or ‘Sustainable Germany’, in which the national level of resource consumption was analysed and later calculated in terms of the ‘ecological footprint’ of a country. The new paradigm for thinking about sustainability which these introduced has been followed by discussion of policy frameworks for SRM and of progress towards it. The Sixth Environment Action Programme of the EU aimed at sustainable resource use, with an emphasis on increasing resource efficiency in land use and material flows in physical growth (Bringezu, 2002: 46).  EU-level consultations to develop a thematic strategy for the sustainable use of natural resources began in 2003 (CEC 2003), leading in December 2005 to a proposal from the European Parliament for the formulation of a 25-year strategy on the sustainable use of natural resources in Europe (CEC 2005a).  From the Sixth Environment Action Programme to this subsequent strategy of sustainable resource use, natural resources have been brought into greater focus; however, the linkage between natural, social, economic and human resources which was central to our research has been given less attention.
Up to the present, the strategy has had little influence on discourses and practices of rural development. From the outset, moreover, it has lacked the more encompassing view of  resources as assets for rural development that is evident in recent policy and scientific debates about a new rural development paradigm (van der Ploeg et al, 2000) and about sustainable livelihoods (Scoones, 1998).  With the new focus on natural resources, rural areas do come into view in the EU strategy, as the natural resources and ecosystem services for society are mostly located there. Although the strategy is not formulated as one for the development of rural areas or their economies, it may still significantly affect their development through its emphasis on three economic sectors in which interaction between rural and urban resource use is centrally included - the main resource-exhausting activities of food production, transport and housing.
In implementing such strategies and in monitoring and evaluation of resulting programmes and projects, the question of managing different forms of knowledge becomes important. We are not speaking here only of the construction of indicators to measure progress towards sustainability. Such indicators are inevitably constructed in ways which reflect existing knowledge forms and knowledge processes in rural development policies and practices. The standard knowledge hierarchy of data, information and knowledge - where data or simple facts become information when data are interpreted to become meaningful, and information becomes knowledge when put into a larger context - has been challenged by the construction of a reversed knowledge hierarchy which argues that data and information emerge only after knowledge is already available (Tuomi 2000).  But when the knowledge creation process is seen as a temporal sequence, both views can be combined without contradiction.  Preceding knowledge is required to methodologically organise the production of new data and information, and for the interpretation of these, knowledge is also required, so that both hierarchies describe the whole process of knowledge generation. At this point the results of CORASON can be funnelled into the discussion. To do this, we draw on recent studies of ‘situated’ knowledge and ‘relational’ knowledge practices in epistemology and on studies of organisational processes of co-operative knowledge use (Bouwen & Taillieu 2004).  
Whereas the concept of situated knowledge is fairly clear in its variants resulting from the feminist epistemological discourse (Haraway 1988, Harding 1991) and does not need to be redefined for our purposes here, the concept of relational knowledge and knowing is less clear and does need to be re-specified. The core issue to which the concept of relational knowledge, knowing, or construction of meaning, points us is the relationships and the quality of relations among social actors involved in generation and use of knowledge (Bouwen 1998: 300). Bouwen himself understands this as a social constructionist approach, but it need not necessarily be so. To make visible the situated and relational qualities of knowledge, we suggest, we can apply to analysis of knowledge use in rural development the same or similar categories as are used to characterise relations between co-operating actors, for instance in discussions of social capital: creating awareness, joint definitions of the situation, creating commitment, creating trust, organising dialogue processes, negotiating interests, roles and identities (Bouwen & Taillieu 2004, 142). This implies that knowledge is socially distributed in different and unequal forms (Nowotny 1993, taking up ideas from science and technology studies); and that co-operation between actors is also a process of re-distributing knowledge, of recognising the relationship between the knowledge of one individual or actor and that of others, and from there, starting to negotiate knowledge for joint purposes – to redefine it, codify it, combine and integrate it, accept or exclude specific knowledge for specific purposes. All these manifold knowledge-based processes can be called ‘knowledge management’ in abbreviation. Our paper moves from identification of forms of knowledge in rural development (as done in the CORASON case studies) to a more synthetic account and discussion of processes of knowledge management in complex and transdisciplinary knowledge contexts. 
3.  Synthesis: knowledge bases and dynamics for sustainable rural development
3.1. A typology of knowledge based approaches to SRM
In the CORASON research we treated the idea of sustainability (or SD) as a ‘platform concept’ (similar to ‘bridge concepts’ or ‘boundary objects) which should be kept open to changing interpretations coming from the rural actors, in order to explore the different ways in which these actors, claiming to be following sustainable practices, understand what the term means and understand how they act under its guidance. Although the idea of SD is not often made explicit - political and scientific discourses of SD strive mainly for unified definitions and do not take up the idea of situatedness of knowledges – in practice it is widely recognised that actors ‘negotiate’ their different interpretations of the concept when entering into discussions about it. Concepts used in the scientific literature to classify variants of sustainable development influence the dialogue of the rural actors and the practice of local projects to some degree, but in ways that underline the quality of SD as an ‘essentially contested concept’ – that is, one which is not clarified by scientific discussion or resolved by way of verification or falsification, but through a continuous process of slow improvement and modification of the guiding concept which involves taking up, accepting or rejecting different interpretations.  This takes us beyond the more limited conclusion that the sustainability discourse requires interdisciplinary collaboration in research (Schoot Uiterkamp and Vlek 2007, p. 175). There is also no simple adoption of the ‘three pillar approach’ to rural development which we could recognise as a dissemination of the mainstream concept of SD among ever more actors, although the three pillars, or dimensions as they are sometimes called, occupy much of the debates in science and policy.  
To reach a better understanding of these processes, we suggest that a focus on how resource management is understood in the practice of rural development, in rural development programs or projects at local levels and by the actors involved, may be most useful. A pivotal practice in rural resource management is that of revitalising local knowledge or traditions within the region, often linked with production processes of rural origin, for instance, local food production systems or breeding traditional varieties of animals which are not necessarily for consumption.  Such practices also raise important questions about the extent of local involvement or participation in resource revalorisation and about political support for or policy expressions of it. From our case studies across twelve European rural regions we were able to filter out the following variants of understanding and practicing resource management for sustainable development; these also indicate the different ages of the ideas concerned, roughly divided into those available before the breakthrough of the SD-debate in the 1990s and ideas emerging with or after that breakthrough.
 Table 1: Conceptions of Natural Resource Use or Management
	1. Conceptions existing before the breakthrough of the SD-debate in rural development
	

	Conservationist
	Nature protection:  protection of nature from human use or exploitation (this can also be called an ecological or biological approach: whenever a resource is becoming scarce or a living resource  in danger of extinction, conservation is a reaction by taking out the resource of human use) 

	Conventional
	Economic use of natural resources:  resource exploitation for economic goals within a conventional framework of guiding economic ideas (e.g., that the scarcity indication function of market prices for resources also reflects the ecological scarcity of resources and therefore the market process has already an inbuilt mechanism for measuring sustainability – with such arguments as “long before a vital resource is depleted increasing prices direct the resource towards sustainability by reducing the use of that resource”) 

	2. Conceptions emerging with the breakthrough of the SD-debate in rural development
	

	(1) Sustainable resource management as “resource renewal”
	Resource renewal:  management to ensure the renewal of a resource as it is used or after use, e.g. sustainable forest management, energy consumption reduction (see new EU-strategy for sustainable use of natural resources; this meaning associates SRM with ecological modernisation)

	(2) Sustainable resource management related to ”quality of life”
	‘Quality of life’:  the resource is managed to improve some conception of local quality of life, e.g. in utilitarian (access to water, fuel), aesthetic (landscapes etc.), or welfare (health, for example) perspectives

	(3) Sustainable resource management related to ”livelihood”
	Livelihood: management of a resource so that it will provide improved sustainable local livelihoods (cf, e.g., van der Ploeg et al’s ‘New Paradigm RD’ idea) 

	(4) Sustainable resource management as participatory management
	Participatory RM:  the resource is managed through participation or co-operation of all who have a ‘stake’ or interest in its being sustained (including local resource-dependent livelihood actors, scientists, global actors, possibly resource-dependent animals as well)


Source: Bruckmeier, Tovey, Mooney 2006.
The four versions of understanding SRM which Table 1 outlines may sometimes be difficult to distinguish in practice, but they differ in regard to their political objectives, the context of rural development, and the knowledge bases of SD.  They can be clustered into two groups to further show how they are influenced by different conceptual models for SD:
· a dominant political and scientific paradigm of thinking about SD which is followed in the EU and national policies for SD and can be outlined in theoretical and ideal-type terms under the concept of ecological modernisation as a technology-based variant (influencing variants SRM 1, ‘resource renewal’,  and 2, ‘quality of life’);
· a minority view which understands SD more as an actor-based discourse (the   ‘livelihood’ (SRM 3) and ’participatory’ (SRM 4) versions above) where under the diffuse and holistic concept of sustainable livelihoods the interests, rights, knowledge and power of local resource user groups, of rural populations are brought into focus. This idea of local and autonomous resource use regimes.
can lead to more drastic changes than are evident from the cautious notion of participatory resource management that is presently in vogue. 
Ecological modernisation has been intensively debated since the 1990s (Spaargaren and Mol 1992, Mol 1996, Mol and Sonnenfeld 2000), although not often with regard to its implications for rural development (but see Frouws and Mol 1997, Holm and Stauning 2002, and Marsden 2003, p. 236ff who analyses ecological modernisation in a broader framework of ‘re-definition of the spatial and social balances between urban and rural living experiences, and about the re-alignment, more specifically, between nature, quality, region and local producers and consumers for a more ecological rural resource base’, ibid., p. 240).  It includes several variants which are difficult to separate (Buttel 2000) and has moreover changed over time. Mol and Spaargaren (2005) have reinterpreted the older ideas of ecological modernisation, to which they themselves extensively contributed, using the more globalization-related terms of a ‘sociology of flows’ and ‘space of flows’ following Castells and Urry. One of the most widespread variants centres on the idea of rebuilding industrial core production processes through the use of ‘clean technologies’, and when formulated in broader theories of how industrial societies manage environmental problems, has been criticised for its shortcomings as a theory of ecological transformation (see York and Rosa 2003, p. 273). 
The second cluster recognised above is less advanced and systematised as a conceptual model and has no scientifically sanctioned name, but it can be seen as linked more with rural livelihoods, rural populations and their interests and practices. While not an elaborated strategy and covering a variety of different practices, it is significant in highlighting ideas of sustainable livelihoods and new rural paradigm debates. To some degree the livelihood-focussed understanding of SRM is similar to understandings of SD that have been found in global SD discourse, especially from the countries of the South, and which have been subsumed under the term ‘environmental democracy’, as they voice ‘a new sense of cultural identity, and demands of self-determination and the re-appropriation of its own ecological potential’ by local and rural populations (Lee et al 2000: 61f).  Our interest in them, however, is primarily to analyse the knowledge bases in these variants of SRM and the interaction between knowledge forms, focusing more on inherent knowledge practices than on normative implications of technological or participatory approaches.
The knowledge forms we studied in the practices of resource management projects blend fragments of scientific, political-managerial and local knowledge. Simplifying and to a degree idealising the dominant knowledge in the four variants of SRM, we argue that
· with resource renewal, scientific (especially ecological) knowledge is used as guiding knowledge,
· with the quality of life approach, managerial-political knowledge, (especially from planners) is used as guiding knowledge,
· with the livelihood approach, local knowledge comes to be used more,
· with participatory resource management different knowledge forms, scientific, managerial and local become combined and ‘situationally specified’ and there is no longer one generally dominant knowledge form.
The four variants of SRM can be seen as influenced by different views of the problem, different thematic priorities and different knowledge forms, although the knowledge base is not necessarily consciously designed; it is more often an outcome of competitive processes in which specific stakeholders or their coalitions formulate overarching or general interests in resource management to gain support from other groups. Again we can identify from the four variants, now grouped according to their dominant knowledge types, two guiding ideas of SRM that open up different paths towards knowledge management:
· one which has expert and generalised knowledge as the basis for action (variants 1 and 2) and
· one where pluralized, situated, local and lay knowledge is the basis (variants 3 and 4).
There are obvious parallels between 
· the expert-based knowledge approaches and the technology-based conceptual model of ecological modernisation, and between
· the situationally adapted knowledge forms and the emerging ideas of actor- and practice-centred understanding of SD, as differentiated above.
Synthesising conceptual models and knowledge forms in this way does not reduce the variety and complexity of local practices of SRM, but allows a conceptual framework to be constructed for a more systematic analysis of knowledge dynamics in rural development, interaction processes and knowledge management. The participatory resource management variant, which is guided by the idea of combining different knowledge forms, suggests the paradigm to which all other partial approaches should finally converge.  However, it must be recognised that normative ideas in the political discourses, such as participation by stakeholders, or the deliberative models supported by some ecological research about adaptive management (see below), are not regular trends in the practice of rural development. The rarity of examples where the knowledge forms are systematically combined reveal the power struggle between knowledge forms and knowledge holders in which the institutionalised power of science and experts still hold advantages.  Interaction between knowledge forms, and practices of knowledge management, need further research to uncover and resolve these inherent problems of power differences and conflicts.  Key questions to be addressed include how the different knowledge forms interact with each other, what their respective functions are, and which actors adopt them in the development process.  Do scientific, managerial and local knowledges reinforce each other, control each other, disturb each other, or is there simply an ever increasing dysfunctionality of knowledge use in the sense of information overkill?  In the cases we studied all these types of interactions appeared, but were not yet found in the elaborated and explicit forms which could be described as knowledge management. To pave the way towards such forms, and to build on the experience of applying different knowledge forms in rural development projects, the actors involved need also to develop and reflect on their social relations (Bouwen 1998; McFarlane 2006). The application of knowledge is an element of larger processes of social interaction, knowledge and social capital building, and can be described using the same categories. Relational knowledge- building becomes more critical as we move from technology- to actor-centred variants of SRM, where the combination of different knowledge types under one approach of resource management intensifies the need for relational practices. 
The nature of knowledge as generated in social processes of interaction, learning, work, research, and thus as situated and dependent on the relations between social actors, has long been studied in the sociology of knowledge. For example, Mannheim’s classical hypothesis of  the linkage between being and thinking (‘Seinsverbundenheit des Denkens’) included such a conception of knowledge when he referred to the social processes guiding the cognitive process (Mannheim 1930, p. 661), although he was not thinking of  ‘relations’ but rather of  the more abstract term ‘being’.  Epistemological debates in the 20th century have not taken up much of this conception of the social nature of knowledge production, until the more recent ‘empirical turn’ in epistemology, expressed in a variety of approaches elaborating inter-subjective knowledge processes particularly in science, more rarely with regard to other knowledge forms:  the development of inter- and transdisciplinary sciences (e.g. Klein, Nowotny, Gibbons), the feminist (Haraway) and post-modernist (Foucault) discussions of knowledge and science, the sociology of scientific knowledge (Bloor, Knorr-Cetina, Latour), actor network theory, ‘science and technology studies’, and human-ecological and social-ecological studies of resource use and management processes (e.g, Becker & Ostrom 1995). These different approaches share one idea that has been explicitly formulated within the sociology of scientific knowledge, that of knowledge as being constitutively social and as requiring to be studied as knowledge in practice not as an epistemologically formulated ‘logic of research’.  Knowledge is then no longer understood as conveyed and negotiated only with regard to truth claims, objectivity or normative components of ideologies and worldviews. Although most of these studies related to specific knowledge forms, and (with the exception of ecological resource management studies) did not address rural development or natural resource management, the ideas they developed about knowledge use can be applied to plural forms of knowledge and also in the sphere of rural development. What they show us is, modifying a formulation by Latour, ‘knowledge in action’ as part of co-production of knowledge, social and material products, in discourses and research processes, with different knowledge producers participating.  Power structures in knowledge building do not necessarily manifest themselves in political processes but are transformed into social strategies for enhancing communicability, acceptability, conformity with specific interests or values and norms, as is shown also in the less knowledge-centred perspectives which analyse processes of social capital formation and the mechanisms of building trust, networks, epistemic coalitions, and so on. 
What all these knowledge-related research traditions have in common is the significance they give to relational knowledge building and along with that, to collaborative social learning and the re-embedding of knowledge.  This central insight can be applied in studying knowledge processes in rural development. The conception of knowledge use as relational links to another change in the understanding of knowledge: that of knowledge as situated, which offers the possibility of dissolving what are sometimes static dichotomies of generalised knowledge constructions such as scientific/generalised vs. local/specific knowledge (see e.g. Nygren 1999).  Knowledge interaction does not happen between such abstracted types but between forms of knowledge (including scientific) that represent specific kinds of problems, interests, practices and contexts, for example in food production or resource management.  But concretising knowledge types is only half the journey. To conceive of knowledge building as going on in relational and situated or context-specific practices is a further step away from conceptualising types of knowledge towards conceptualising processes of knowledge building and use. Knowledge – whatever its type – is then seen in its historic and specific qualities, built into social processes and being of procedural nature, that is, being knowledge in generation, use, action. 
Knowledge use and the capacities required for that are not simply problems of information gathering, even less of availability of data. A critical understanding of knowledge in rural development is not sufficiently described by differentiating between information and its interpretation by actors (McFarlane 2006, 294): it requires a broader view, one which can include under the inexact term of ‘knowledge use’ both differentiated forms of knowledge and processes of knowledge generation, codification, dissemination, application and assessment. When these process dimensions are included, knowledge becomes visible along its production and application chain, in its social embedding and re-embedding, in the changing contexts of knowledge in action and practice. Forms of knowledge have specific social qualities and are generated and applied in social interaction processes between specific actors, but in the processes of generation, dissemination and application knowledge also becomes socially re-embedded, used in other contexts. The analysis of sustainable development or its more delimited form of sustainable resource management is a paradigmatic field where such processes of re-embedding and re-contextualising of knowledge can be studied and (re-)learned by the actors involved. 
3.2. Knowledge in action - application and combination of knowledge
Rather than arguing in a normative way (as is common in much of the literature on public participation in environmental decision-making) for collaborative and participatory approaches to resource management and the sharing of knowledge and power, here we identify discursive practices of knowledge from the knowledge application processes studied in the CORASON research project.  In what follows we give some paradigmatic examples from that research of how the application and combination of knowledge for SRM was dealt with. This does not provide an exhaustive picture of modes of knowledge management practice, but selects and abstracts examples according to the practice and influence of specific actors found in the different countries studied:
Table 2: Guiding ideas of knowledge combination for SRM
	(1)   ‘Incorporation of knowledge’ model   
	This incorporation or synthesis model of knowledge for resource management includes the idea that different forms of knowledge can be used to reinforce each other through the combination of the specific qualities of each. In practice this implies a focus on re-formulating and strengthening the local knowledge, understood as that of local rural producers, and SRM can then be understood as user-based resource management which is compatible with ideas of participatory and local resource management.

	(2) ‘Elitist’ model  
	This relies heavily on scientific and expert knowledge to devalue or suppress local knowledge and experiences, thus preventing the unfolding of knowledge systems for SD and SRM.  The decisive factor in how successful the transition towards sustainability in rural development can ultimately be is who holds power - both decision-making power and ‘definition power’ - in the discourses about SD and SRM.  If there are hegemonic power-knowledge coalitions controlling the development process, based on institutionalised and governmentally dominated power structures and in the dominance of scientific, bureaucratic and local elites, this encourages acceptance of scientific knowledge as the only valid form of knowledge and of managerial-bureaucratic expert systems in implementing SD-strategies.  In this case, the ideal conditions exist for the implementation of SD as ecological modernisation and for the exclusion of local resource users from control of the process.

	(3) ‘Knowledge imbedding’ model   
	This builds on arguments (referred to above) that knowledge systems are socially structured and do not operate in a social vacuum.  It recognises SD as a power-dependent and conflict-prone process that needs to be organized as a process of power-sharing, conflict mitigation and participation in broader frameworks of SRM.   We could describe this model as sociologically influenced, because most of the factors shaping the SD process that are recognised here have been identified, even before SD became a subject of debate, through sociological or anthropological research: power structures, discourse structures, social groups, civil society, the distribution of property rights and ownership of resources, methods of conflict management. 

	(4) ‘Political’ governance model 
	This mainly summarises changes required in policy and politics for the transition towards SD and SRM, and follows an implicit hypothesis that knowledge systems derive from power structures.  Outside our own case studies, an illustration of this model is found in the regional governance model formulated by Lawrence (2005), which favours the devolution of power to regional and local levels.  In this case, the practice of rural development is understood as guided by or dependent upon political ideas, whereas the other three models are formulated more in respect of different knowledge management processes.

	(5) A missing model (from the CORASON case studies)
	 A conceptual model derived from ecological research about local resource management which underlies discussions of ‘adaptive management’ and ‘polycentric management systems. Its core argument is that systems for SRM should be built locally, based on local resource users and producers - abandoning the hubris of thinking that centralised and uniform policy strategies can manage such complex development processes as that of SD, and instead, seeking opportunities for joint learning and the collective local formulation of principles such as that of precaution, along with the sharing of decision-making power and the inclusion of formal and informal groups and institutions.


Source: Bruckmeier, Tovey, Mooney 2006.
The first four models offer partial and competing insights into the processes of transition towards sustainability that are involved in SRM. The fifth conceptual model can has been formulated outside our own research, but converges with many of the results found in our case studies.  It transcends the knowledge frame although knowledge use plays a key role in it.
From our research, we suggest the following factors and variables are important for the further development of knowledge management in SD: 
(1) Elaboration of how knowledge types are conceptualised: the 'expert-lay' distinction; ideas of 'knowledge networks' and 'knowledge cultures'; knowledge as 'interest-driven' and as 'incorporated in self-referential systems'; segmented versus open/reflexive knowledge communities; rural development as the introduction of a 'knowledge economy' into rural areas.
(2)  The distinction between ‘external’ and ‘internal’ knowledge: understanding the degree of embeddedness of knowledge carriers within local networks can help to enhance new, integrated knowledge systems supporting SD.
(3)  How the development of communications infrastructures locally may shape networks of knowledge circulation (e.g. access to/use of internet): information technology has had a rapid influence on processes of rural development, although our case studies did not  sufficiently show how far this process of technological change has gone.
(4) In the case of expert-dominated forms, the difficulty is not so much the very existence of experts but rather the limited and biased recognition of ‘expertise’ used in such approaches: this nearly always assumes that it is scientists and bureaucrats who are experts, while not recognising the knowledge of local resource users as of expert quality.
4. Towards a theoretical reconstruction of SRM for rural sociology
So far, we have discussed practices of SRM with regard to knowledge forms and processes;  we have not discussed any theoretical discourses in rural sociology which could open up an understanding of SD and SRM in terms of their knowledge forms. There is not much theoretical discussion within rural sociology about that – this is one reason why our analysis of knowledge draws on concepts and models from epistemological and science studies although these could be seen as remote from the specific topics of rural research. One of the few discussions that aims to create conceptual models to interpret rural development is Marsden’s (2003) preparatory study of ‘the condition of rural sustainability’ in which he identified three competing dynamics of rural development (ibid: 4).   Two of these are based on data and experience from recent decades in European and global rural development, the ‘agro-industrial dynamic’ and the ‘post-productivist dynamic’. Both identify trends and development trajectories that to a large degree still influence or even guide rural development, but they suggest a temporal sequence with post-productivism replacing the agro-industrial dynamic. The third dynamic, called the ‘rural development dynamic’, is less derived from historical experience but constructs a potential future for rural development under the auspices of sustainable development. This re-interpretation of SD, focussing on changing relationships between rural actors and the emergence of new normative commitments to justice, empowerment, corporate responsibility and accountability (ibid: 242ff), seems more open to questions of knowledge practices and epistemic cultures, an also.  It could also be extended to include a theoretical framework for the analysis of boundary processes between social and ecological systems.  
Science and technology studies are not focused on the interaction between nature and society, being oriented more to scientific knowledge use.  They are splintered into a variety of approaches, including actor network theory, epistemic cultures and feminist epistemology (Van House 2004: 6ff) which include much of the post-structuralist and post-modernist debates about information and knowledge use (Day 2005); but it does not seem necessary to connect studies of knowledge practices with such a range of epistemological approaches and worldviews that have not yielded a coherent overarching research program (Fuller 2005) and whose deconstruction of so many epistemological concepts may even result in abandoning the concept of knowledge (ibid: 76).  We focus rather on the social practice, process and action components of knowledge, studying different social practices of knowledge generation and use, as is found in recent epistemological studies, e.g. in Longinos’ (2002) analysis of the sociality of knowledge. It is from this set of ideas that CORASON started to investigate knowledge practices in rural development, and this perspective best allows us to approach theoretical codification. Projects for a social epistemology (Fuller 2002) which aim to bridge the gap between facts and values in knowledge production may have similar aims, but our interest is in developing a more specific thematic field covering social practices of rural development and natural resource use.  The CORASON research on knowledge processes where scientific, managerial and local knowledge flow into each other can be combined with recent frameworks and theories that are close to the problems of rural development, land and resource use, which do not end by showing the constructivism in knowledge processes but centre around the idea that knowledge in its different forms and combinations can help to reconnect social and natural systems, especially when understood within socio-ecological frameworks such as societal metabolism, social-ecological systems, and global environmental change (e.g. Fischer-Kowalski & Haberl 2007). 
The CORASON research revealed not only the blending of knowledge types and the difficulties of demarcating type boundaries but also the problems of conceptualising knowledge dynamics or knowledge building processes in rural development. We used only preliminary conceptual models to interpret the processes studied, especially the ‘epistemological bridges’ framework, making use of the idea of SD as a discursive platform concept that allows different actors to follow similar practices with their different interests. In this synthesis paper we have further adopted ideas of relational and situated knowledge practices as preliminary categories to study how knowledge is generated, communicated and applied. Concepts such as these to describe knowledge management processes are not yet being discussed systematically in rural sociology, but they can be found, as mentioned above, in epistemological and science studies. Some of these have been elaborated as frameworks for SD and especially for SRM or natural resource management, for example,   
(1) the ‘collaboration and social learning’-model of sustainability science and
similar ideas of building ‘social and ecological resilience’ in analysing the development of social-ecological systems (Folke et al., 2002; Berkes, Colding, Folke 2003), 
(2) use of concepts of ‘coevolution’, ‘adaptive management’ and ‘adaptive change’ as a guide in studying practices of sustainable resource management (Becker & Ostrom 1995; Gunderson & Holling 2002),
(3) studies of social metabolism, material and energy flows, and socio-ecological transitions which assess these for their consequences for SD and SRM (e.g. Haberl et al 2004, Weisz et al 2006, Fischer-Kowalski & Haberl 2007).
Interaction and learning processes when actors in rural development and resource management cooperate are at the core of these frameworks, but their advantage is that they also address the material, physical and biological components of human resource use.  In analysing these, knowledge processes are specified to include certain types of resources to which the knowledge is linked, but also to include specific boundary processes between social and ecological systems.  However, while such analyses point towards cooperation and the combining of different knowledge forms as a promising way to solve the problems of SD, they often neglect the problems associated with achieving successful cooperation - problems of inequality, social exclusion, power differences, conflicts and incompatible interests.  It is under conditions of inequalities and non-equal opportunities, differentiated ownership, access to and control over resources, that cooperation and knowledge use have to happen. 
In conclusion, our reflection on the CORASON findings about knowledge processes in resource management suggests that further study and theoretical reflection on conditions of rural sustainability might be captured in the formulation ‘from forms of knowledge to knowledge processes’ in resource use and management. CORASON started with a typology of knowledge forms that was derived from the available categories for knowledge types found in sociological and epistemological literature. Distinguishing types of knowledge does help to  identify problems in rural and sustainable development, although a difficulty is that the boundaries between knowledge types are not very sharp;  there is exchange of knowledge and interaction between them.  Given such limitations, it seemed useful to open the analysis towards a more process-oriented view of ‘knowledge in action’, in its generation, dissemination and application processes. However, in opening up the analysis of knowledge in this way, the key problem is to maintain the thematic focus on problems of resource use and management in rural development. 
The future of rural development under the auspices of sustainable development and natural resource management, independently of how these concepts are interpreted by the actors, becomes a question of knowledge-based practices in which the interaction between and combination of different knowledges is the decisive issue, requiring a kind of transdisciplinary capacity for co-operation and knowledge use from the respective actors. In managing such knowledge practices, inequalities in power, knowledge and access to resources in the development process need to be taken into account. In the end, cooperative knowledge management needs to meet two different criteria for environmental and social sustainability: 
· to maintain functioning ecosystems, e.g. as formulated by ecological economists and ecologists, to stay “within carrying capacity and therefore (being) sustainable” (Daly 1990, 40), although the concept of carrying capacity has turned out to be a difficult and contested one;
· to develop sustainable livelihoods that reflect the conditions and constraints not only of ecosystems but also of social systems.
To (re-)connect ecosystems and social systems and maintain the linkages between them over time seems to require the sort of knowledge combinations and practices discussed here. In current practices of rural development and natural resource management, interest in such knowledge practices is still in an early phase. One step in the direction of interdisciplinary analyses of socio-ecological changes and towards a consolidation of the diffuse ideas and practices found at present may be to develop indicator systems which would support joint learning by resource users. Refined frameworks and concepts for measuring progress towards sustainability have appeared in recent years, not only through reflections on experiences with indicator systems for SD (European Commission & Eurostat 2004), but  more through analyses of multifunctional agriculture (Cairol, Perret, Turpin 2006,) societal metabolism and material and energy flow accounting (see, e.g., Haberl & Schandl 1999, Haberl et al 2004, Becker 2005, Weisz et al 2006). The construction of indicators to measure progress in the transition towards sustainability constitutes a link between scientific and policy discourses as well as a key task for the evaluation of rural development. There is, however, a necessity – and with increasing analysis of the knowledge bases of rural development, also an opportunity – to broaden the discussion of evaluation concepts and indicators to include the knowledge bases used in development processes.
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