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Preface: aims of this document

This document aims to inform discussion at the 8th June workshop on sustainable agriculture.  Key points will be presented there.  

It draws on preliminary results from the FP7 project, ‘Co-operative Research on Environmental Problems in Europe’ (CREPE; see Annex 2).  The main text provides an overview of issues; many examples come from specific studies within the project.  Annexes provide a typology of ‘sustainable agriculture’ and then summarise the specific studies.  

This document will be developed for an overall report of the project as well as for other publications.  Comments are welcome for those purposes. 

Introduction

Nowadays most policies and innovations are promoted as ‘sustainable development’, a term which pervades government policy frameworks. But there are different accounts of what is to be sustained – e.g. current production and consumption patterns, economic growth, competitive advantage, livelihoods, ecosystem services, natural resources, communities, solidarity, etc.  Each term can have diverse meanings.  Tension between social, economic, and environmental sustainability is widely acknowledged, but each pillar has multiple interpretations, so the tension runs more deeply. Consequently, ‘sustainable development’ has become an ambiguous concept – even a contested one. 

As agri-industrial systems have had to address sustainability challenges, diverse remedies are being called ‘sustainable agriculture’.  Regardless of whether these are Life Sciences or agro-ecology, they increasingly use similar terms – e.g. resource conservation, biodiversity, intensification, low-input methods, holistic approach, interdisciplinary research, etc.  As climate change potentially destabilises agricultural systems, vulnerability becomes a threat to be addressed through adaptation and resilience.  Each of these terms has various meanings. 

In such ways, ‘sustainable agriculture’ encompasses divergent accounts of progress, innovation and relevant knowledge (see Annex 1).  In each account, current problems are diagnosed in ways favouring a specific future Europe as desirable – or even as necessary.  Each implies different knowledge policies for agricultural research.  Consequently, highlighting their differences can open up societal choices and facilitate democratic accountability for research agendas. 

With that overall aim, this document briefly discusses the following questions:  
· What are various accounts of sustainable agriculture in the European policy context?  
What is to be sustained? 
· How do these accounts inform research priorities and knowledge production?  

· How do EC research agendas favour some accounts of biological resources, knowledge and economy, especially for a Knowledge-Based Bio-Economy?   
What other knowledges contribute to sustainable agriculture? 

· How can research agendas accommodate or reconcile divergent accounts? 
· Do research agendas have a governance problem? If so, then for whom is it a problem? 
What would be means for better governance? 
The sections below move from sustainable development as contending futures, to sustainable agriculture in particular, to research agendas and finally to prospects for opening up European futures.  

1  Sustainable development: sustaining what future? 

Agricultural research agendas are informed by accounts of sustainable development.  EC policies emphasise eco-efficient innovation, thus diagnosing inefficiency as the fundamental problem.  Such diagnoses are often turned into expectations for technological remedies. 

The EU’s renewed Sustainable Development Strategy calls for ‘Gaining and maintaining a competitive advantage by improving resource efficiency, inter alia through the promotion of eco-efficient innovations’.  These are meant to ‘break the link between economic growth and environmental degradation’ (CEC, 2006).  Eco-efficiency was later elaborated as follows: 

Mainstreaming eco-innovation, resource efficiency and green growth could be a leading theme…  
[The EU] has taken the lead internationally in the fight against climate change and is committed to promoting a low-carbon, knowledge-based, resource-efficient economy (CEC, 2009a).

An eco-efficiency perspective has been extended by EU 2020, ‘a new strategy to make the EU a smarter, greener social market’.  Some types of growth are labelled as environmentally friendly: ‘we should focus and streamline our regulatory dialogues, particularly in new areas such as climate and green growth’. This emphasises ‘sustainable growth: promoting a more resource efficient, greener and more competitive economy’. In particular:  

‘Resource efficient Europe’ to help decouple economic growth from the use of resources, support the shift towards a low carbon economy, increase the use of renewable energy sources, modernise our transport sector and promote energy efficiency (CEC, 2010: 3-4). 

To address climate change, the EU 2020 strategy emphasises green technologies and market incentives. 

The EU 2020 strategy has incorporated proposals from mainstream industry but has provoked dissent from civil society organisations (CSOs).  Together various they put forward an alternative Manifesto which proposed, for example: ‘Reward farmers and workers for the delivery of ‘intangible public goods’, such as social cohesion and employment in rural areas, protection of ecosystems, and healthy food’  (Social Platform, 2009).  Corporate Europe Observatory argued: 

All in all, there is a danger that the 2020 Strategy will add to the illusion that the problems of climate change can be addressed by profitable market measures, and that it can be resolved by technological fixes. Effective regulation of industry will lose out in this equation (CEO, 2010).

In the EU 2020 strategy, European agriculture is positioned within a long-standing agenda to liberalise international trade across several sectors: 

Global growth will open up new opportunities for Europe's exporters and competitive access to vital imports. All instruments of external economic policy need to be deployed to foster European growth through our participation in open and fair markets world wide. This applies to the external aspects of our various internal policies (e.g. energy, transport, agriculture, R&D) but this holds in particular for trade and international macroeconomic policy coordination (CEC, 2010: 21).
As a means towards a more sustainable Europe, the European Research Area (ERA) promotes a Knowledge-Based Society, especially aiming to enhance global competitiveness through technoscientific advance.  According to research ministers, the EU needs an ERA which ‘strengthens European cohesion with a positive vision of the future, shared among the EU citizens by: strengthening a competitive economy, in agreement with the European social model, by creating the Europe of technology’ (EU Council, 2008).  Technological hopes and promises are promoted as a common European identity.  Knowledge is seen mainly as lab science and capital-intensive investment.  

Such technological imperatives elaborate the Lisbon agenda along particular lines.  At the 2000 Lisbon summit of the EU Council, Ministers committed the EU to become ‘the most competitive and dynamic, knowledge-based economy in the world, capable of sustainable growth with more and better jobs’ – by a decade later.  As a key instrument, R&D investment must be raised to 3% of GDP, including 2/3 from the private sector.  The 2002 Barcelona Council meeting further emphasised ‘frontier technologies’ as a key factor for future growth.  

Europe’s future remains ostensibly open by ‘inventing our future together’ – a slogan of the European Research Area (ERA).  But this is framed by an imperative of global competitiveness.  In particular, ‘lead markets’ are foreseen to give Europe a global economic advantage through ‘a more competitive knowledge-based economy’ (CEC, 2007a: 7).  In particular, bio-based products offer many economic and environmental benefits, but Europe lags behind the US, so we must catch up quickly (DG Entreprise, 2009: 9). 
In this narrative, Europe faces the threat of losing a global race against foreign competitors – initially the USA, and more recently India and China.  To catch up, foremost is ‘the need for Europe to provide an innovation-friendly market for its businesses, the lack of which is the main barrier to investment in research and innovation’ (Aho, 2006: vii).  Therefore Europe must keep up or catch up with competitors in a race towards ever-higher productivity (O’Mahony and van Ark, 2003; van Ark, 2006).  We are told that Europe will fall behind globally in productivity gains and thus jeopardise its prosperity – unless we capitalise on new technoscientific breakthroughs. 

These narratives portray competition among firms as competition between ‘Europe’ and other continents. Europe is constructed as a single ‘space of competitiveness’, facing a common external threat (Rosamond, 2002).  Therefore we must anticipate future competition and race ahead.  Indeed, we must ‘catch the future’ before it overtakes us (see cartoon).  
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Catching the future?  [Credit: Philippe Geluck]

Such warnings and hopes function as master narratives, especially by conflating innovation, technoscientific advance and societal progress. Such narratives are ‘founded in collective imaginations and associated material objects and institutional practices’ around science and technology.  Future technological innovations ‘are staged unambiguously as the solution to a range of social ills, including the problematic identity of Europe itself’ (Felt et al., 2007: 19, 80).  Indeed, technoscientific imaginaries also project visions of future Europe.  To remedy the ‘innovation deficit’, we are encouraged to create an ‘Innovation Union’, even to prepare Europe ‘for a new Renaissance’. 

These narratives can pre-empt alternative pathways and societal choices: 

… mainstream elite representations of progress obscure evaluative efforts to discriminate between different applications of knowledge, priorities for innovation or directions for development. Beyond this, the effect is implicitly to deny even the relevance of normativity in considering matters of progress (Stirling, 2009: 10).

Societal choices can be opened up by examining different accounts of the future as desirable or necessary. 

2  Techno-fixes for un/sustainable agriculture?

Like narratives of a future Europe, ‘sustainable agriculture’ has various accounts.  They involve different concepts of sustainable development, economy, resources and knowledge. Together these inform research agendas.   
2.1 Bio-economy as prospective value chains

EU-level research agendas have combined several sectors under the novel heading, the Knowledge-Based Bio-Economy. The KBBE is defined as ‘the sustainable, eco-efficient transformation of renewable biological resources into health, food, energy and other industrial products’ (DG Research, 2006).  This is promoted as a means to reconcile environmental, social and economic sustainability.  It aims to substitute renewable resources and knowledge for non-renewable resources.   But the key terms – knowledge, biological resources and economy in the KBBE – have many different meanings.  Likewise terms such as low-input methods, holistic approach, interdisciplinary research, etc. 

In the prevalent narrative, agriculture provides renewable raw materials to be transformed by value chains into commercial techniques, products and/or patents.  Within Framework Programme 7, research agendas emphasise laboratory and engineering knowledge – e.g. for using resources more efficiently, minimising pollution, recycling wastes, etc.  Such narratives assume that sustainability problems result from inefficient production methods, thereby defining the relevant knowledge which can bring solutions.  Research agendas seek ‘innovative breakthroughs’, generally meaning technoscientific innovation. 
The KBBE vision links agriculture with energy and other industrial sectors, most prominently through designs for an integrated biorefinery.  In this scenario, agriculture gains greater importance through horizontal integration linking diverse sectors – e.g. food, feed, energy and other industrial products.  Going beyond biofuels per se, these research agendas implement the Lead Market Initiative for Bio-Based Products.  These efforts also aim to use the incentives for second-generation biofuels and co-products in the Renewable Energy Directive. The future biorefinery had a special call for research proposals with a 57m euros budget.  
Here the ‘value chains’ concept plays a promissory role.  It anticipates, promotes and guides the conversion of biological resources into commercially valuable products.  Some research priorities are called ‘pre-competitive’ research – generic knowledge helpful for eventual commercialisation, especially proprietary knowledge.  

But commercial prospects face rival priorities for value chains.  Commercial viability depends partly on more efficient and flexible conversion pathways.  Although co-products already complement bio-energy production, more lucrative products are foreseen from R&D efforts which would transform industrial processes and thus make bio-energy more commercially viable. More and more technological pathways have been proposed, each with different value chains, research priorities and scaling-up to demonstration projects.  
Amidst multiple possible value chains, efficient conversion has proven technically more difficult than some anticipated, especially to realise the EU goal of significantly reducing GHG emissions from transport fuel by 2020.  According to speakers at the 2010 stakeholder meeting of the Biofuels Technology Platform, the necessary R&D is too costly and commercially risky for the private sector, thus needing more public funds to share the risks.  The public sector faces a potentially enormous investment for a speculative promise – whose successful fulfilment would benefit specific private sectors, aided by indirect subsidy from EU targets and perhaps from national measures such as tax incentives.  By contrast, other conversion pathways may be more cost-effective means to use renewable resources and to reduce GHG emissions.  

FP7 agri-research priorities have tensions among various aims – exploiting natural resources more effectively, identifying their societal or commercial value, protecting them from various threats (often due to intensive monoculture), conserving biodiversity (especially by identifying its genetic basis), adapting to climate change and generating public goods such as ecosystem services.  In the margins, research funds have continued for organic agriculture as the research focus or within broader topics, e.g. resource conservation.
Of all the calls for proposals in the KBBE programme, nearly half relate to proposals from European Technology Platforms (ETPs).  The European Commission had originally invited industry to establish ETPs as means to involve ‘all relevant stakeholders’ in developing a common vision for Europe and relevant research priorities.  Annual status reports highlight many potentials of research collaboration linked to innovation – visually symbolised by a combine harvester within a machine cog (see below). 

Responsibility for stakeholder involvement is effectively outsourced to ETPs, which are not held accountable for how they play that role.  In practice, stakeholders’ relevance is defined by their prospective contributions to future value chains, e.g. in linking the agri-input supply industry with commercial outputs.  In the agri-food-energy sectors, CSOs have (at most) a marginal role, given that their perspectives and research ideas differ from ETPs (see Annex 4; also Levidow and Papaioannou, 2010).  
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2.2 Efficiency solutions for sustainable agriculture?

Along with an integrated biorefinery, future novel biofuels are being promoted as a solution to the sustainability problems of current biofuels.  In this narrative, renewable raw materials are currently under-utilised or otherwise remain as waste matter, e.g. straw and wood chippings.  So they could be turned into substitutes for non-renewable resources.  This substitution may be environmentally beneficial in some cases.

Biomass factory? 

At the same time, the new vision changes the meaning of agriculture.  The future farm is imagined as a factory for biomass.  Its characteristics are to be identified, mined, decomposed and recomposed in new ways.  Converging technologies become essential for identifying and validating such characteristics.  Farms become ‘oil wells of the 21st century’. Experts estimate ‘biomass availability’ by making various assumptions such as surplus amounts, transport to refineries and convertibility.  Some organic residues are essential for maintaining soil fertility, so studies also attempt to identify how much.  Biorefineries and related processes are being designed to recycle waste, but technological designs expand the definition of ‘waste’ and could even generate extra waste for new industrial processes. 

Technological innovation is also promised to alleviate sustainability problems of current biofuels in the global South. Rural populations there face environmental degradation, land grabs and competition for different land uses – partly due to biofuel expansion.  Such criticisms have been turned into support for future novel biofuels which would convert renewable resources more efficiently, especially from non-food crops.  For example, ‘The higher the productivity of a feedstock, the less it will compete for land with food; until second generation biofuels are commercially available’, argues the European Commission (CEC, 2008a).  Its development agency proposes, ‘Bioenergy development should be encouraged for crops and lands which compete the least with food and other uses, either directly (they are not staple foods) or indirectly: they have higher yields, hence use less land’ (EuropeAid, 2009). 
In these accounts of biofuel production, current unsustainability is attributed to inefficient use of resources, e.g. low-yielding crops or food crops as biomass.  From that diagnosis, ambitious biofuel targets have been justified as incentives to develop more efficient production methods for biofuels in the global South.  Contrary to such diagnoses and assumptions, however, their sustainability problems are driven by political-economic forces – e.g. extending monocultures to more land, subordinating land use to global markets, linking agricultural prices to oil markets, more intensively extracting labour through global value chains (Franco et al., 2010; also Annex 5).  More efficient production methods per se would not counteract those drivers – and could even strengthen financial incentives for industrialising more land, especially to supply expanding global markets.

Water technologies 

Biofuel techno-fixes have analogies with sustainability problems in other agricultural sectors.  For example, more efficient water technologies are meant to alleviate water scarcity in water-stressed areas such as southern Spain.  According to EU policy, solutions should be found in ‘clean technologies that facilitate the efficient use of water’, e.g. drip-feed systems (EP, 2008).  In practice, efficiency measures are already widespread among larger agricultural producers in Andalucía.  But the investment has brought political-economic incentives to maximise returns by increasing the cultivated area and thus overall water usage by agriculture.  

EU policy counterposes efficiency measures as alternatives to additional water supply infrastructure, e.g. desalination plants, as if they were a last resort.  For example:

Additional water supply infrastructures (such as storage of water, water transfers or use of alternative sources) should be considered as an option when other options, including effective water pricing policy and cost-effective alternatives, have been exhausted (CEC, 2008b). 

However, desalinated water is already being used by many farmers to supplement aquifer supplies, especially as they become depleted.  To satisfy the ever-increasing water demand from Spanish agriculture, moreover, the government aims to build more desalination plants. Their operation will increase greenhouse gas emissions, among other harmful effects.  

In this case of water scarcity, then, eco-efficient innovations sustain the exhaustion of natural resources – or at best delay the process.  Meanwhile water users can avoid responsibility for the problem. A sustainable solution would need changes in land use and regulatory measures, e.g. to ensure that more efficient methods minimise overall water usage.  Such changes would depend upon broader knowledge networks for land and water management (see Annex 6; Ripoll et al., 2010). 

Rebound effect? 

Efficient techno-fixes have a long history of similar promises to minimise resource usage, yet such expectations often have been contradicted in practice.  Originally called the Jevons Paradox, such outcomes are no paradox.  Rather, greater resource usage is a predictable consequence of financial incentives to supply expanding markets (Polimeni et al., 2009).  Likewise economists have studied the ‘rebound effect’, whereby more efficient or higher-quality energy has often stimulated greater usage – sometimes even exceeding the efficiency gains, thus backfiring on the original aims or claims (Sorrell, 2009).  

Despite that long historical experience, EU policy makes optimistic assumptions about techno-fixes conserving resources.  Some innovations are promoted for sustainably increasing resource availability and economic growth – most recently as ‘green growth’.  These promises justify various policies – e.g., research subsidy, market incentives, IPRs, etc.  Yet the sustainability promises are rarely held accountable.  

In the dominant visions of progress, if societal benefits do not materialise, then blame can be directed elsewhere.  According to a critical analysis: 

Enthusiasts have portrayed implementing these visions as a 'race' to capture the economic and social benefits of genomics and biotechnology: policy analysis and responsiveness to external critiques are then considered luxuries that cannot be afforded. Thus, the technical, commercial and economic failure of the bio-economy has generally been attributed to unfavourable policies – particularly 'over-regulation' and weak IP protection – and public 'ignorance’… (Genewatch, 2010: 10). 

Thus the narrative has a circular reasoning: failure is explained by deficient policies and publics, which therefore must be changed in order to realise success. 

3  Diverse knowledges and knowers for sustainable agriculture

Research agendas are informed by specific accounts of sustainable development, innovation, bio-economy and knowledge.  Therefore such terms warrant a semantic analysis.  In documents from ETPs and the European Commission, sustainable agriculture is often linked with global economic competitiveness and biotechnology; the most important knowledge comes from laboratory research.  By contrast, other documents (IAASTD, SCAR, IFOAM) put sustainable agriculture in a complex, multi-factorial context linking environment, society, health, economy and culture; they emphasise agriculture sustaining public goods and farmers’ knowledge of natural resources.  These meanings express divergent priorities for research agendas, knowledges and knowledge-producers (Annex 3; Neubauer and Piasecki, 2010). 

3.1 Agricultural Knowledge Systems

As a fundamental problem for agri-food systems, research funds have been shifted away from agronomy and producers’ knowledge, instead favouring specialist knowledge for agri-inputs and processing methods.  Addressing such problems, the EU’s Standing Committee on Agricultural Research (SCAR) appointed an expert group to carry out a foresight exercise.  According to their report: 

European agricultural research is currently not delivering the type of knowledge which is needed by end-users in rural communities as they embark on the transition to the rural knowledge-based bio-society. The problems are not exclusive to agricultural research but they are felt more acutely in this sector where the role of traditional, indigenous knowledge is already being undermined as a result of the growing disconnection with ongoing research activity (SCAR FEG, 2007: 11). 

What explains that gap? SCAR’s 2nd Foresight Expert Group diagnosed a long-standing problem: member states have been dismantling the institutional basis for disinterested science, public good training and agricultural extension services, thus undermining farmers’ knowledge.  As a remedy, the report advocated agroecological approaches, in situ genetic diversity, producer-consumer links, etc. – by contrast to remedies based on lab science, e.g. agbiotech.  Biodiversity should be promoted for reducing vulnerability and increasing resilience, the report argued. 

As we enter a period of rapid change more rapidly and potentially catastrophically than envisaged by the 1st Foresight, it seems more rational to seek to restore varietal diversity to farmers’ fields, in order to increase resilience in the face of climate volatility, by arrangements that encourage a freer flow of biological material, data and information exchange (SCAR CEG, 2008: 6). 

Interactions may generate disruptive surprises, so measures are needed to anticipate, avoid or manage them:  ‘Resilient agri-food systems rely on ecosystem services that are generally public goods produced and reproduced jointly in the course of economic activity’ (ibid: 73). These are not favoured by private interests pursuing greater productivity, the report suggests.  

More fundamentally, the report calls for broader Agricultural Knowledge Systems (AKS): 

Farmers cannot be supported by AKS to follow new innovation paths supportive of public good goals if there is not a clear support from public agencies. The AKSs that have been developed outside the mainstream, to support organic, fair trade, and agro-ecological systems, are identified… as meriting greatly increased public and private investment. These documents also argue for bringing the lessons of existing sustainable, productive, profitable agro-ecological [systems] into the AKSs mainstream. AKSs for instance would focus on ways to reduce the length of food chains, encourage local and regional markets, give more scope for development and marketing of seeds of indigenous crop varieties and foodstuffs, and restore the diversity of within-field genetic material, as well as of farming systems and landscape mosaics (SCAR CEG, 2008: 42). 

Illustrating AKS, short food-supply chains link economic, social and environmental sustainability. Such chains have been supplying many consumers with higher-quality fresh food, informing them about production methods, building public support, and so helping producers to gain more of the market value that they add – by contrast to conventional food chains.  The extra income facilitates agronomic methods which enhance farmers’ knowledge and rely more upon locally available renewable resources.  
In Brittany, for example, local food networks developed innovative ways to supply consumers with food, often organic and/or higher-quality, while bringing them closer to producers.  By selling their products through short chains, many farmers found incentives to reduce their energy inputs – initially as a cost-saving measure and later as an environmental commitment.  Already available, such methods could be implemented rapidly and at low cost; the main obstacles seem to be farmers’ and institutional mindsets (Maréchal et al., 2010).
This illustrates societal networks experimentally creating or applying new knowledge for sustainable agriculture, as noted by the SCAR report: 

At the niche level, there are everywhere… ongoing experiments (‘novelties’) and a re-development of knowledge networks...  Some of the initiatives involve formal research partners and/or public or private organisations, others are embedded in civil society networks and movements of varying scale (SCAR CEG, 2008: ii). 

In response to the expert report, the SCAR committee representatives welcomed its proposals for AKS, but not its negative perspective towards agbiotech.  According to their introductory comments, ‘it is less clear from the report how the necessary productivity gains or efficiency increases can be achieved without technological breakthroughs or significant progress in innovation’ (ibid: 4).  This comment implies a disagreement about innovation – its basis, character and scope.

SCAR proposals have been taken up in the FP7 programme.  For example, there is a call for proposals on ‘Knowledge systems for farming in the context of sustainable rural development’, emphasising ‘the necessary diversity to make the system more resilient and provide alternatives in case of crisis’.  The broader proposals are being taken up by a working group on Agriculture Knowledge and Innovation Systems (AKIS). Aspects include: knowledge chain management and dynamics of different types of knowledge – from science driven to experience based.  This exploration could inform the Commission’s research agenda and plans for developing the Farm Advisory System (SCAR CWG AKIS, 2010).   

Agriculture Knowledge Systems (AKS) have scope for development within and among EU member states.  National research programmes together comprise 95% of European public-sector research, so there have been efforts to allocate and link them more effectively.  Relative to the FP7 KBBE, some ERA-Nets define sustainable agriculture in broader ways. A new ERA-Net on rural-urban links emphasises knowledge exchange among national research systems, especially as a means to enhance agriculture’s broad role in ecosystem services and to develop ‘agro-ecological engineering’ (Ruragri, 2009).  Some national programmes attempt to involve farmers in shaping research agendas (e.g. in Denmark, Netherlands, France).  Analogous efforts in the global South may provide relevant experience for Europe.  

3.2 Diverse knowledge-producers

As a means towards sustainable agriculture, agroecological methods have a special role.  By simulating or enhancing natural processes, they maximise use of locally available renewable resources, thus replacing external inputs with renewable resources and farmers’ knowledge.  Agroecology emerged from the convergence of ecology and agronomy; ecological science is applied to the study, design and management of agroecosystems.  ‘Agroecological engineering’ means that agricultural systems can be ‘engineered’ by applying agroecological principles, just as plants are ‘engineered’ by transgenesis (Vanloqueren and Baret, 2009).

Agroecological methods do not correspond exactly to organic farming, for at least a couple reasons.  On the one hand, they are used far beyond certified organic farming, e.g. in economically less favoured areas, and so could be used much more widely than at present.  On the other hand, some organic farmers have moved towards more industrial methods.  

Agroecology has gained research funds from some government programmes.  Recently the organics industry has helped to build a Technology Platform Organics, which aims to influence research policy.  As a central challenge, organic farming has faced a problem of low productivity.  Agroecological solutions can intensify production by different means than conventional agriculture: 

The weakness of organic agriculture so far remains its insufficient productivity and the stability of yields.  This could be solved by means of appropriate ‘eco-functional intensification’, i.e. more efficient use of natural resources, improved nutrient recycling techniques and agro-ecological methods for enhancing diversity and the health of soils, crops and livestock (Niggli et al, 2008: 34; cf. Schmid et al., 2009: 59). 

Many farmers already help develop and disseminate new agroecological techniques, which are generally rooted in local contexts and meanings.  That diversity has complicated the transfer of knowledge from scientific research to farmers and among them: 

Despite considerable investment in research projects at the European and national level, the uptake of R&D activities amongst farmers and growers remains poor. This is in part due to the complexity of the production system and geographical diversity limiting the transferability of research results. New approaches of participatory research, knowledge exchange networks, development of decision-making tools (including internet based tools) as well as coaching and mentoring are frequently advocated. However, the relative importance of (and the interaction between) different factors and the role of various actors in influencing uptake of management practises are poorly understood (Schmid et al., 2009: 39).

From that diagnosis, research should identify obstacles to the take-up and dissemination of agroecological techniques.  TP Organics ‘advocates strengthening the capacity of local communities to build resilient local food systems based on principles of agro-ecology, the use of renewable resources and on enhanced local interaction’ (ibid: 52).  Farmers’ roles could be extended through deeper participation in knowledge-exchange networks.  Organisational innovation could facilitate technological innovation, while empowering farmers vis à vis the agri-supply industry and global markets.  

Agricultural Knowledge Systems can facilitate a co-research relation which values and enhances farmers’ knowledge (cf. SCAR CEG, 2008).  Agroecological knowledge has already been developed by farmers, sometimes in cooperation with professional researchers.  But such cooperation faces many barriers – within research institutions (e.g. preference for complex, expensive and commercialisable science, short-term funding, etc.) as well as barriers between scientists and farmers (e.g. scientists’ ignorance of rural experience).  Special efforts are needed to identify these obstacles, to overcome them and so to realise the full potential for AKS.  On this basis, agroecological methods can expand far beyond a specialist niche (Annex 3; Neubauer and Piasecki, 2010).  

Technology Platform Organics has developed its research proposals in consultation with farmers, food processors and distributors, partly through Europe-wide meetings.  Despite its contribution to research agendas and its broad stakeholder support, the TP Organics has not been officially recognised by the European Commission as a Technology Platform.  Without such status, it remains ineligible to apply for Commission funds to develop its knowledge and stakeholder network.  As this barrier indicates, the policy agenda selectively favours some knowledges and knowledge-producers, while marginalising others. 

4  Conclusion: Opening up European agri-futures and knowledges

As surveyed above, sustainable agriculture has divergent accounts, each inspired by narratives of societal progress for a future Europe.  In the context of the KBBE policy, they also have divergent accounts of biological resources, economic relations, knowledge and research priorities.  These accounts increasingly borrow and use similar terms – but in different ways, each in their own image.  These can be understood as contending paradigms (see again Table 1).  
Given the divergent accounts of sustainable agriculture, they are often seen as complementary, but they can be contradictory.  As well as competing for public-sector research funds, they favour different power relations – especially between farmers, the agri-input supply industry and food markets.  Highlighting the differences can open up normative choices for research priorities, narratives and European futures.    

4.1 Involving stakeholders

As a governance strategy, FP7 has depended on industry-led organisations to involve relevant stakeholders in developing a common vision as a basis for research priorities.  This arrangement has successfully brought together large companies and research organisations, but with no accountability for the type of stakeholder involvement.  According to a consultancy report:  

One group of stakeholders seems to be missing or is at least under-represented in most of the ETPs: the end-users (who often operate as NGOs). We see this as a weakness, since the ETPs should not only be industry driven but also customer-driven as the market has to help define which products the customer wants from the industry to offer (IDEA Consult, 2008: 64).

Towards a remedy, an expert group has advocated greater involvement by CSOs in ETPs (DG Research, 2009).  At the same time, the consumer representative warned:  If decision makers do not adapt their structures and procedures in order to effectively allow for input from CSOs, then ‘participation of those organisations is just cosmetic and does not lead to policies that are indeed closer to the citizens’.  More fundamentally, ‘this means that the role of CSO is limited to commenting on trends and decisions, the framework decisions having been defined without them’, she stated (M Goyens in ibid: 77-78). 

Indeed, the expert group’s recommendations may be illusory, at best.  According to the Fondation Sciences Citoyennes (a CSO): 

ETPs cannot be a good basis for the involvement of CSOs: they are ‘industry-led’ by definition and, in most cases, their research agendas mainly reflect the interests of multinationals. There are a couple of exceptions, though….   There are other research needs that deserve to be funded.  Public authorities should not let the industry define what are the societal challenges the EU has to address, and the solutions to these challenges (Gall et al., 2009: 34)

Or more precisely, in the agri-food-bioenergy sectors, current arrangements favour parts of industry which already have the greatest resources to influence and carry out research agendas.  These complement the EU policy framework of capital-intensive innovation.  Other relevant sectors and knowledges remain marginal. 

In particular, EU subsidy for novel biofuel research has been criticised by some civil society organisations.  According to Corporate Europe Observatory, this research agenda selectively favours some private interests.  If successful, then novel techniques and products could extend current harm: ‘promotion of agrofuel production in Latin America for the European market is likely to lead to further expansion of monocultures, destroying natural habitat and replacing small-scale farming systems’ Towards different paths to societal progress, ‘It is high time to reclaim public research’, argues CEO (2009).  Such criticism has had little scope to engage policymakers on research agendas. 

Claims for eco-efficiency benefits warrant a societal debate and democratic accountability.  Some policymakers have shown interest in wider stakeholder engagement, e.g. in the Netherlands.  However, ‘many environmental organisations limit themselves to a rather reactive strategy concerning the bio-based economy’; they criticise potential undesirable environmental effects of first-generation biofuels, for example, while saying little about technological innovation (de Vriend and Schenkelaars, 2010).
4.2 Experimenting sustainable agricultures and future visions
In many ways, the EU’s democratic deficit extends to research agendas.  In the agri-food-bioenergy sectors, the major influence corresponds to only some parts of industry, favouring only some accounts of sustainable agriculture and relevant knowledge. Current arrangements marginalise most relevant CSOs, farmers’ knowledge and agroecology in particular. Stakeholder arrangements have been outsourced to a partisan vision and agenda.  

According to research ministers, the ERA should ‘democratise decision making, for a Science operating as a service to Society’ (EU Council, 2008).  In order to fulfil that promise, the EU would need different procedures and imaginations.  Relevant here is the concept of social innovation as an experimental way for citizens to become co-creators of knowledge in practice.  Social innovation is: 

Experimental (testing out a range of alternatives and assessing which ones work); Collaborative (making use of the full potential of network technologies to boost productivity in the social fields and to speed up learning); Able to engage citizens as co-creators (BEPA, 2009). 
As a concept, Agricultural Knowledge Systems (AKS) already provide a basis for promoting and linking plural forms of knowledge. This articulates a co-research relation among all relevant knowledge-producers, including farmers.  AKS may also provide a common space for interchanges between conflicting paradigms.  Such means will be needed to open up, imagine, deliberate and experiment diverse pathways of sustainable agriculture.

Questions to explore (from the Introduction): 
In various accounts of sustainable agriculture, what is to be sustained?  

How can research agendas accommodate or reconcile divergent accounts? 

Do research agendas have a governance problem? If so, then for whom? 
What would be means for improvement?
Annexes
Annex 1
Sustainable Agriculture as Divergent Paradigms

See explanatory text on the next page

	author
	Dominant paradigm
	Alternative paradigm

	i) Marsden

ii) Lang&Heasman
iii) Allaire & Wolf

iv) SCAR CEG
	Agri-industrial development

Life Sciences

Decomposability

Technological breakthrough
	Agrarian-based rural development

Ecologically Integrated

Comprehensive product identity

Agro-ecosystem approach

	Problem-diagnosis: agri-economic threats

	Inefficient farm inputs, outputs and processing methods disadvantaging European agri-industry in the global economy. 
	Globalised commodity production, trade liberalisation, intensive monoculture, agri-industrial efficiency, farmers’ dependence on commodity inputs.

	Solution in sustainable agriculture
	More efficient plant-cell factories as biomass sources for diverse industrial products.  As new oil wells, agriculture can substitute for fossil fuels, thus expanding available resources.
Sustaining economic growth, resource usage and commodity flows. 
	Agroecological methods for maintaining and linking on-farm resources (plant genetic diversity and biocontrol agents), thus minimising usage of external resources.
Sustaining the resource base, communities and solidarity. 

	Society as community
	Individual beneficiaries of global markets through rural employment and novel ‘green’ products available for rational consumer choice.
	Closer producer-consumer links through trust in a comprehensive product identity/integrity (beyond specific attributes) based on flexible images of quality. 

	Natural resources
	Mechanical-informatic properties as a natural cornucopia which must be identified, unlocked, mined and exploited for adding market value. 
Substances to be decomposed and recomposed. 
	Ecological processes which can be simulated and intensified (e.g. soil as a living system, nutrient recycling, whole-farm systems, etc.) by farmers for agri-production,. 

	Knowledge 

Product validation

Agri-Knowledge Systems (AKS)
	Computable data (laboratory & engineering knowledge) for more efficient, flexible agro-inputs, production and processing methods.

Technological convergence for databases to standardise properties of components and their combinations. 

Value chains linking decomposable characteristics with end products.
	Farmers’ collective knowledge of local resources, ecological processes and product quality, as a basis for empowerment.  

Certification systems for product identity/integrity, partly dependent on state and private-sector bodies. 

Cooperation between agronomy, lab science and farmers’ knowledge. 

	Markets
	Global value chains realising market value in commodities (agri-inputs and outputs) and proprietary knowledge, as a basis for capital-intensive knowledge to gain from added value.  
	Shorter agri-food chains valorising local resources, based on consumer trust and greater proximity, as a basis for producers to gain from the extra value that they add.  

	Government policy
	Private-sector access to innovation-friendly policies, e.g. public funds for research, natural resources and proprietary rights over knowledge. 

Subsidy and targets for biofuels to create a European market and thus stimulate innovation. 
	Farmer access to integrated agro-ecological research and advisory (extension) systems. 


Support for food re-localisation via infrastructure and urban-rural linkages. 


Divergent paradigms in the above table
Since the 1990s the idea of ‘sustainable development’ has become mainstream – and all the more contentious, especially in Europe.  There are divergent accounts of sustainable agriculture in particular.  These accounts frame problems and solutions in different ways.  For each account, stakeholders attempt to build coalitions, agricultural futures and research priorities which could realise them.  At the same time, each agenda appropriates and recasts key terms from the other – e.g. sustainable agriculture, innovation, intensification, etc.  So their meanings warrant careful analysis.  

Such accounts have been analysed as contending paradigms in academic literature.  Four different taxonomies can be helpful, as sketched in the Table above, drawing on phrases from the sources cited.  

i) Rural development has divergent paradigms.  
As the dominant one, the agri-industrial paradigm promotes globalised production of standardized food commodities for international markets; this complements a neoliberal policy framework.  In the agrarian-based rural development paradigm, agri-production is relocalised; food chains are socially embedded in closer relations between producers and consumers, while giving meanings to specific places and their qualities.  Given these contending paradigms, ‘rural space within Europe has become a “battlefield” of knowledge, authority and regulation’ (Marsden et al., 2002).  As a counter-hegemonic perspective, a more recent paper has counterposed an ‘eco-economy’ to the ‘bio-economy’, rather than attempt to appropriate the latter term for rural development (Kitchen & Marsden, 2009).

ii) An historical transition has generated two divergent paradigms of agri-food systems.  
Under the Productionist paradigm, agri-business sought to maximise productivity of standard commodity crops for global markets.  This is being superseded along two divergent lines of thought.  The Life Sciences Integrated paradigm elaborates engineering models, attempting to substitute capital-intensive biological inputs for agrichemicals, and to diversify outputs such as functional foods for health needs; thus it blurs distinctions between food and medicine.  As an alternative, the Ecologically Integrated paradigm develops agroecological methods to enhance biodiversity in agricultural environments – as a means to improve crop protection, productivity, nutritional quality and resource conservation, while also empowering producers.  There is ‘a battle ahead for access to public monies [budgets] and political credibility’ (Lang and Heasman, 2004: 28-34).  

iii) Product differentiation has two divergent paradigms, both going beyond standard mass production in agri-industrial systems.  
Within a Decomposability paradigm, innovation identifies single traits or functional attributes (e.g. based on genetic characteristics) which can be identified, extracted, decomposed and recomposed. Technoscientific knowledge seeks to characterise such components, for selectively recombining them into novel products.  By contrast, within a comprehensive product identity paradigm, actors seek to valorise distinctive qualities of a product which can be socially validated for/by consumers in various forms, e.g. organic certification, territorial characteristics, specialty labels or farmers’ markets.  Each paradigm serves to organise people and things in different ways.  Each serves as a rational-cognitive myth by representing problems and shaping expectations for its own agenda. Each paradigm is rational by describing some practices which exist, but also mythical by ignoring or denying other practices essential to each paradigm (Allaire and Wolf, 2004).  
iv) Agri-environmental issues, especially in response to climate change, have two divergent paradigms (SCAR CEG, 2008: 67-68): 

Breakthrough and forced application of technology based on novel technologies

Precautionary and appropriate application of technology based on agro-ecology

Annex 2
Co-operative Research on Environmental Problems in Europe (CREPE)
The project, ‘Co-operative Research on Environmental Problems in Europe’ (CREPE), has been funded by the European Commission, Framework Programme 7, Science in Society programme during 2008-10, www.crepeweb.net
In ‘co-operative research’, researchers and non-researchers produce knowledge together.  Going beyond interdisciplinary academic teams, co-operative research involves civil society in producing knowledge, thus facilitating broader forms of expertise.  Also going beyond consultation, co-operative research engages with stakeholders in order to explore the diverse purposes, alternative orientations and wider implications of research.  Such wider involvement has often been called ‘participatory research’. 

Cooperation between academic researchers and civil society organisations (CSOs) has a long history, yet there are few practical examples or reflections on such experiences.  What opportunities can be realised, in terms of better or more appropriate knowledge creation?  What obstacles must be overcome? What lessons can be learned for future efforts at co-operative research?

The CRÊPE project seeks to answer these questions.  The project empowers and resources CSOs to participate in co-operative research on various agri-environmental issues.  These include: innovation priorities, agrofuel production, participation in community-supported agriculture, water scarcity and local agri-food networks.  

The project aims to empower and resource civil society organisations (CSOs) to participate in co-operative research on agri-environmental issues, as a means to achieve these subsidiary aims: 
1. Capabilities:  To strengthen CSOs’ capacity to participate in research, while engaging with diverse perspectives and expertise, thus facilitating co-operation between researchers and non-researchers.  

2. Co-operative research methods: To design, implement, evaluate retrospectively and thus test the methods used for co-operative research in this project, as a basis to inform future efforts.  

3. Agri-environmental issues:  To analyse diverse accounts of ‘the environment’ in relation to agricultural methods, technologies, innovations and alternatives.  

4. Priority-setting:  To relate research more closely to societal needs, as a means to inform policy debate and research priorities for Europe as a ‘Knowledge-Based Society’.

5. Solutions:  To suggest alternative solutions related to different understandings of societal problems, agri-environmental issues and sustainable development. 

Most of the component studies have been led by CSOs.  The next Annex presents a typology of sustainable agriculture. The other Annexes present results from specific studies within the project. 

Annex 3
European agri-research priorities

The ‘European Research Area: agri-environmental research priorities’ has been studied by the Fondation Sciences Citoyennes (Neubauer and Piasecki, 2010).  Objectives here include:  

· To analyse how the European Research Area (ERA) selectively favours some research priorities, amidst competing accounts of the agri-environmental problems that warrant research. 

· To analyse how these priorities relate to sustainable development as envisaged by civil society. 

· To inform CSOs’ efforts towards influencing research priorities for agri-environmental problems.  
Environmental harm from industrial agriculture is widely recognised, so nowadays most agricultural research projects claim to develop knowledge which contributes to sustainable agriculture. Dominant agri-research agendas have incorporated key concepts from alternative agendas, while using such language in ambiguous ways.  Such concepts include agroecology, low-input methods, a holistic approach, interdisciplinary research, etc.  This study investigates their practical meanings, in order to evaluate various research agendas for their contribution to societal needs. We then look at the implications for research policy, towards better taking into account agroecology.

Divergent meanings and agendas

As one method, we did a semantic analysis of key terms around sustainable agriculture.  We surveyed several documents reflecting actors with distinct interests and approaches.  We chose several reports and strategy papers – from the International Assessment of Agricultural Knowledge, Science and Technology for Development (IAASTD), Technology Platform Organics (of IFOAM), the SCAR foresight group, the Plants for the Future (a European Technology Platform) and the Commission’s FP7 KBBE work programme. 

Those documents have divergent accounts of sustainable agriculture. Some reports (e.g. FP7 KBBE and ETPs) link sustainable agriculture with global economic competitiveness and support for European biotechnology research; the terms biotechnology and sustainable are often directly linked with each other.  By contrast, other documents put sustainable agriculture in a complex, multi-factorial context linking environment, society, health, economy and culture.  

Systemic approaches link farms, eco-systems and landscapes.  ‘Over the longer term, technically, socially and economically feasible concepts for optimal combination of soil conservation, habitat management, nature conservation and eco-functional intensification need to be developed and adopted on landscape and regional scales’, as means to encompass systemic interactions, argues the SCAR report. By emphasising biotech, research agendas have lost other important expertise, argues the IAASTD report.  It calls for a reorientation of Agricultural Knowledge Science and Technology (AKST), which ‘would also recognize farming communities, farm households, and farmers as producers and managers of ecosystems’.  By contrast to those expert reports, SCAR’s own Working Group sees agbiotech as necessary and complementing other approaches.

Differences also arise with concepts such as innovation and participation. In the FP7 KBBE and ETP agendas, the innovation process depends centrally on laboratory research, especially biotech.  Other reports consider wider participation – e.g. farmer-based participatory breeding, participatory or action research, integration of peasants' knowledge – as an essential part of sustainable agriculture and thus necessary to achieve its objectives. The latter reports also emphasise farmers’ knowledge as central to sustainable agriculture, especially agri-ecological methods, which are ‘highly knowledge-based’.  Agricultural benefits are public goods, whose enhancement depends on methods and research using a systemic approach.  More recently the FP7 KBBE agenda has included a call on agricultural knowledge systems, along lines proposed by the SCAR expert report.  

As a means towards sustainable development, agroecological methods are widely used in agriculture, far beyond organic-certified farms; they have wider potential applications.  Yet agroecological methods generally remain marginal in R&D budgets, finding a place in some ‘organic’ research projects.  Such projects have comprised a small proportion (approx 0.23%) of Framework Programme budgets since the 1990s.  Such methods are being promoted as a research priority by the IFOAM’s Technology Platform Organics, though without official recognition by the European Commission.  

Participatory research for agri-ecology

The above semantic analysis helps to identify different research priorities and how they promote different societal futures.  This analysis was circulated for comment to representatives from CSOs, agri-ecology researchers and peasants. The analysis also served as a briefing document for workshops bringing together such representatives. As a workshop aim, we sought to evaluate how various research agendas relate to the visions of civil society actors.  On this basis, the workshops sought to identify prospects for joint proposals for research projects, as well as obstacles that need to be overcome. Some key points follow here. 

Although there are common interests between agricultural researchers and peasants, cooperation in research has faced many obstacles.  Peasants have difficulty to find researchers who can respond to their questions. Either no researchers work on such questions, or else researchers are unwilling to exchange knowledge with peasants. Peasants feel abandoned by research agendas that seems distant from their practices, knowledge and concerns. 

Over the past couple decades, greater importance has been given to highly technological and expensive innovation.  Little scope remains for other approaches, even if they are knowledge intensive, e.g. agroecology. International participatory research projects (e.g. European projects) often impede cooperation of researchers with non-researchers, partly because English is the dominant language and thus a barrier. Some peasants reported that, after some years of difficult cooperation with researchers, they stopped working with them and favoured knowledge exchange only amongst peasants.

Researchers may want to involve farmers but face many barriers or even create them.  In many cases, the research design has been unnecessarily complex, perhaps in order to seem sufficiently scientific to commercialise or to publish in specialist journals.  But why make it complicated when one can make it easy?  Research projects could incorporate a notion of simplicity, which allows for alternative solutions. Many researchers feel a need to work in interdisciplinary teams (e.g. with social scientists) but lack relevant experience.  They have difficulties in publishing results of such cooperation; in the current publication system, systemic approaches are often less valued as analytical approaches.

Often calls for project proposals are effectively calls for results, whereby participants must nearly know in advance the results of the research, and where there is an imperative to publish in specific journals. Participatory research projects have difficulties to accommodate this pressure, since the process is as important as the tangible results and since the results are very open.  Agroecological research implies recognising the importance of different forms of knowledge, as well as questioning the current dominant mode of knowledge production.  To engage in participatory research with peasants, therefore, researchers have profoundly modified their working practices.  
These difficulties led to a discussion about the question of how to solve problems. There are two modes of approaching a problem – trying to solve it or trying to suppress it without solving it. It is essential to make a diagnosis of a situation or problem while keeping in mind that this diagnosis is framed by the underlying values. Accordingly, different results and conclusions can come out of the diagnosis of one and the same situation. In agriculture any agronomic solution also has social and environmental consequences. Therefore one should stop externalising social and environmental costs, instead reintegrating them into economic calculations. 

The FSC brings together other civil society groups with peasants and scientists in order to develop alternative agri-research agendas.  Mutual learning between those groups is needed, especially for them to overcome cultural barriers and for CSOs to gain trust in research institutions.  On this basis they can jointly answer calls for research proposals. Closer links could strengthen efforts to expand research funding for agroecological methods.  

Civil society organisations should be involved in formulating calls for proposals and research questions. CSO representatives want clear recommendations for two main aims: how to deal with funding institutions (especially the European Commission), and how to build co-operative research projects.  Towards those aims, the FSC plays the role of a knowledge-mediator and boundary-spanner among relevant stakeholders.  

Annex 4
Innovation narratives in agri-research priorities 

Agri-research priorities and innovation narratives have been studied by the Open University (Levidow and Papaioannou, 2010).  Research objectives include:  

· To identify key European innovation narratives, especially how they conceptualise agri-environmental issues in terms of sustainable development. 

· To compare the narratives of various stakeholder and expert groups, as cultural and socio-political choices potentially shaping a future Europe. 

As a master narrative for European research, the Knowledge-Based Bio-Economy (KBBE) has been defined as ‘the sustainable, eco-efficient transformation of renewable biological resources into health, food, energy and other industrial products’ (DG Research, 2006).  This concept combines two antecedents: the knowledge-based economy from earlier Commission policy, especially meaning biotech, plus the bio-economy from the OECD.

The KBBE concept changes the meaning of agriculture.  It equates sustainable production methods with an input-output efficiency in using ‘renewable’ resources, to be enhanced through laboratory and engineering knowledge.  Efficiency implies qualities that can be standardised, quantified, extracted, decomposed, recomposed in new forms. Converging technologies, especially genomics, become essential tools for validating compositional characteristics.   As a master narrative, the KBBE does not depend on wider popular recognition or acceptance for its policy role.  

Agriculture gains greater importance through horizontal integration linking diverse sectors, e.g. food, feed, energy, etc.  The future farm is imagined as a source of renewable raw materials for processing by value chains into diverse industrial products.  As a means to compete in the global commodity markets, this integration promises benefits for the common good, e.g. rural employment, prosperity, more secure supply of consumer needs, etc.  On this basis, the KBBE narrative promises economic, environmental and social sustainability.  Here the ‘value chains’ concept plays a promissory role by mobilising various economic and political resources. 
As a governance strategy for FP7 overall, the Commission invited industry to establish European Technology Platforms (ETPs).  These were meant to define research agendas that would attract industry investment, as a means to fulfil the Lisbon agenda goal of 3% GDP being spent on research. ETPs were meant to involve ‘all relevant stakeholders’ in developing a ‘common vision’ emphasising societal needs and benefits, as a basis for a Strategic Research Agenda.  

For the agri-food-forestry-biotech sector, ETPs were initiated mainly by industry lobby organisations, with support from scientist organisations and COPA, representing the relatively more industrialised farmers.  Many gained Commission funding and official recognition.  ETPs effectively define who is (or is not) a relevant stakeholder according to their prospective contribution to value chains; citizens are relegated to the role of consumers, at best.  Civil society organisations (CSOs) have had only marginal involvement.  

The Commission effectively outsources responsibility for stakeholder involvement to ETPs, which are not held accountable for how they play that role.  In the name of creating a common vision, ETPs represent one vision as a common one.  ETPs provide a means for selectively representing or constructing some stakeholders as partners in the KBBE.  This arrangement provides a means to govern societal conflicts over the direction for future agriculture, especially the high priority given to agbiotech research.  

Eco-efficiency knowledges
Through the KBBE narrative, agriculture gains greater importance by linking diverse sectors – feed, energy and other industrial products – towards more eco-efficient production methods.  According to proponents, technological innovation provides new opportunities for rural employment but must horizontally integrate the agriculture and energy ‘value chains’, i.e. prospects of gaining market value from renewable materials.  A biotechnological perspective is extended to all agro-ecological resources, whereby technological convergence facilitates product reliability and thus commercial prospects. 

Agriculture becomes like a mineral reserve for mining renewable resources, especially to feed the ‘integrated biorefinery’.  This has multiple meanings – an industrial model of renewable raw materials, an infrastructure for processing them into diverse products, and integration of agriculture with the oil industry.  As a renewable raw material, biomass is meant to enhance sustainability by using resources in more efficient ways, thus also enhancing global economic competitiveness.  Research seeks to generate valuable ‘co-products’ which could be used as animal feed, as fuel or as raw materials for more lucrative industrial purposes, thus enhancing the commercial viability of the process.  
Going beyond biofuels, these research agendas aim to use the incentives for second-generation biofuels and co-products in the Renewable Energy Directive. The future biorefinery had a special call for research proposals with a 57m euros budget.  These efforts implement Commission policy for a Lead Market Initiative for Bio-Based Products, anticipating a competitive advantage in such global markets.  

Here the ‘value chains’ concept plays a promissory role, helping to mobilise investment in a prospective El Dorado, by analogy to the legendary ‘Lost City of Gold’ that was sought by the conquistadores.  The ‘value chains’ concept expresses and anticipates the conversion of biological resources into commercially valuable products.  Some FP7 priorities are called ‘pre-competitive’ research, i.e. generic knowledge helpful for eventual commercialisation, especially of proprietary knowledge.  

Here the ‘value chains’ concept plays a promissory role.  It anticipates, promotes and guides the conversion of biological resources into commercially valuable products.  Some research priorities are called ‘pre-competitive’ research – generic knowledge helpful for eventual commercialisation, especially proprietary knowledge.  

Commercial prospects face rival priorities for value chains.  Commercial viability depends partly on more efficient and flexible conversion pathways.  Although co-products already complement bio-energy production, more lucrative products are foreseen from R&D efforts which would transform industrial processes and thus make bio-energy more commercially viable. Biomass sources could be specially modified crops or else algae. More and more technological pathways have been proposed, each with different value chains, research priorities and scaling-up to demonstration projects.  

Amidst multiple possible value chains, efficient conversion has proven technically more difficult than some anticipated, especially to realise the EU goal of significantly reducing GHG emissions from transport fuel by 2020.  According to speakers at the 2010 stakeholder meeting of the Biofuels Technology Platform, the necessary R&D is too costly and commercially risky for the private sector, thus needing more public funds to share the risks.  Speakers proposed 8bn Euros expenditure on research over the next decade.  The public sector faces a potentially enormous investment for a speculative promise – whose successful fulfilment would benefit specific private sectors, aided by indirect subsidy from EU targets and perhaps from national measures such as tax incentives.  By contrast, other conversion pathways may be more cost-effective means to use renewable resources and to reduce GHG emissions – if those were the main policy aims.  

At the same time, if successful, new value chains could undermine traditional ones.  If wood chips can be converted more efficiently to valuable products, then European wood supplies would be become more scarce and/or else more expensive, thus driving up the European price of other wood products and making those industries less globally competitive.  Likewise, if animal fats can be recycled more efficiently into energy, then this ‘waste’ could become more expensive, to the extent that traditional European products are substituted by cheaper palm oil from Southeast Asia.  Thus conflicts among possible value chains arise from research agendas for turning agriculture into a biomass factory for industrial products.   

In the FP7 Theme 2 work programme on Food, Agriculture, Fisheries and Biotechnology (FAFB), the main objective is ‘building a Knowledge-Based Bio-Economy’. The work programmes are pervaded by the terms ‘sustainable’ and ‘renewable’, often meaning biological resources being used efficiently as substitutes for chemical ones.  Beneficial characteristics are attributed to such products: ‘Eco-efficient products are less polluting and less resource-intensive in production, and allow a more effective management of biological resources’. FP7 Theme 2 generally emphasises product innovations and simulations of ‘natural’ processes. 

FP7 agri-research priorities have tensions among various aims – exploiting natural resources more effectively, identifying their societal or commercial value, protecting them from various threats (often due to intensive monoculture), conserving biodiversity (especially by identifying its genetic basis), adapting to climate change and generating public goods such as ecosystem services.  In the margins, research funds have continued for organic agriculture as the research focus or within broader topics, e.g. resource conservation.

In the Lisbon agenda, competitiveness means a drive for proprietary knowledge, within and/or after research projects, thus privatising knowledge.  Likewise in the KBBE narrative, relevant knowledge is linked with commercial applications, especially patents.  For some calls, commercial prospects become a criterion for evaluating the Impact of specific research proposals, counting as 1/3 the evaluation score.  For novel plants, the expected impact often includes the term ‘market-driven’.  

However, IP can play contradictory roles in knowledge production.  Eventual commercial techniques and products depend upon freely available knowledge with common standards.  Moreover, rivalry over IPRs could impede cooperation.  So agendas often emphasise ‘pre-competitive’ research.    

Within FP7 Theme 2 (KBBE work programme), nearly half the calls for proposals relate to proposals from ETPs.  As a route to this success, the Commission defers to ETPs as if they were neutral experts in both technological and commercial prospects, thus outsourcing such expertise.  The KBBE agenda prioritises research which could help commercialise agricultural resources, especially novel inputs and means to process outputs.  The evaluation procedure anticipates such commercial prospects, e.g. for ‘market-led innovations’ and in some cases patents.    

Broader knowledges

For sustainable agriculture, alternative pathways and broader knowledges already exist in some form.  According to SCAR’s 1st foresight group, farmers’ indigenous knowledge has been marginalised by member states dismantling the institutional basis for disinterested science, public good training and extension services (SCAR FEG, 2007: 8).  The 2nd foresight group proposed a remedy – new kinds of Agricultural Knowledge Systems, linking all relevant knowledges (SCAR CEG, 2008: 42).  Some elements include agro-ecological methods; scientific research closely linked to farmers’ knowledge; and food relocalisation, based on consumer knowledge of food production methods.
Technology Platform Organics, initiated by organics research institutes, was not accepted by the Commission but proceeded without official recognition.  Soon it gained support from a wider range of stakeholders than in officially recognised ETPs. TP Organics has appropriated mainstream terms such as high-tech and bio-economy to describe farmers’ knowledge of biodiversity.  In conventional terminology, ‘high-tech’ contradicts ‘low-input’, but here they are complementary, meaning that farmers’ knowledge substitutes for external inputs.  

In this account of the bio-economy, knowledge serves rural development, as well as closer relations between rural producers and urban consumers; the latter learn to trust producers through a specific product identity, representing sustainable production methods.  Added value goes to producers, rather than to input suppliers or commodity traders.  Within this paradigm of comprehensive product identity, actors seek to valorise distinctive qualities of a product which can be socially validated for and by consumers (Allaire and Wolf, 2004).

Annex 5
Global agrofuels  

The global agrofuels study is led by the Transnational Institute (TNI), with a contribution by the Open University mainly on EU policy aspects (Franco et al., 2010a, 2010b). The plan for the study originated in 2007, when governments were increasingly promoting biofuels as a more secure and ‘greener’ renewable source to replace fossil fuels.  These claims underwent increasing challenge; many reports were documenting harm to food security, rural livelihoods and environments in the global South.  Criticism was directed at the threat from ‘agrofuel because of the intensive, industrial way it is produced, generally as monocultures, often covering thousands of hectares, most often in the global South’ (Econexus et al., 2007).  So our report generally uses the term ‘agrofuels’ rather than biofuels. 

The controversy has attracted activist-researchers from many backgrounds – land rights, environmental justice, human rights, food sovereignty, etc.  Their perspectives have been brought together within TNI’s research network.  Its study has several aims: 

· To identify the socio-political forces promoting agrofuels. 

· To identify EU policy assumptions regarding societal benefits of biofuels, as a basis to compare those assumptions with practical experiences and effects, especially through three case studies – Germany, Brazil and Mozambique.  

· To identify different accounts of sustainable agriculture in the controversy. 

EU biofuels policy has been driven by a partnership between government and agri-energy business extending the industrial model from commodity crops to energy. Similar alliances in the global South have been promoting agri-industrial biofuel development there. EU policy creates an agrofuels market and thus commercial incentives for agri-industrial agrofuels development, both in the EU and in the global South. 

European Union (EU) policy promotes agrofuels in several ways. By 2020, 20% of all energy used in the EU and 10% of each Member State’s transport fuel must come from renewable sources – in practice, expected to come mainly from biofuels.  Fulfilment of such an ambitious target will depend on large-scale agri-industrial crops for agrofuels in the global South as well as in Europe, thus making the policy highly contentious.  An earlier policy promoting biofuels was renamed ‘renewable energy’ in the 2009 Directive, mainly in order to deflect controversy.  

EU policy assumptions

EU biofuels policy rests upon arguments about societal benefits of three main kinds – environmental protection, especially GHG savings; energy security through import substitution; and rural development. Each argument in turn involves several assumptions, e.g. about what these putative benefits mean and how they can be fulfilled.  Our results question the EU’s optimistic assumptions, as follows: 

Environmental protection: Pursuing the most ambitious targets among EU member states, Germany had expanded its rapeseed production to the maximum by 2007 and subsequently became more dependent upon biodiesel imports, thus generating GHG emissions elsewhere.  Further expansion will plausibly stimulate indirect changes in land use, e.g. palm oil plantations displacing forests in Southeast Asia. In Brazil bioethanol from energy-rich sugarcane has great potential for GHG savings, relative to other biofuel crops. But savings are undermined by sugarcane plantations destroying carbon sinks in the Cerrado savannah and Amazon rainforest, as well as by wider environmental harm from agri-industrial development. GHG emissions also result from soya plantations displacing cattle ranches which in turn clear more rainforest frontiers.  Yet these indirect emissions are not counted by Brazil, much less by countries importing biofuels, and would require many years to repay the carbon debt. In Mozambique, GHG savings from bioethanol are somewhat undermined by agri-industrial practices, e.g. land clearances and the extra infrastructure needed for de novo installations distant from metropolitan centres. 

Energy security:  As transport fuel usage within Europe increases for the foreseeable future, agrofuels supplement fossil fuels, thus limiting the benefits for energy security as well as for GHG savings.  As highlighted by the case of Germany, further efforts towards the 10% target would require even more imports.  At most this diversifies the import sources for transport fuel, rather than gaining energy independence.  In Mozambique agrofuels can play only a small role in import substitution and thus energy security; most agrofuel production is aimed at exports, like its current electricity production. 

Rural development:  Agrofuels have been promoted as an opportunity for rural development in the global South, especially by including small-scale producers. But their role has remained marginal in Brazil, where agro-business interests have prevailed. The Brazilian government regards millions of hectares as ‘marginal’ or ‘degraded’, providing a basis for sugarcane plantations to expand there without harming the environment or food production. In practice, however, biofuel producers seek and gain access to quality land, water sources and infrastructure. Such plantation developments devastate natural resources and local agriculture, as well as forest reserves in some places. These also destroy employment and degrade labour conditions, even through quasi-slave labour; mechanization reduces employment without improving its conditions. In Mozambique plans for biofuel plantations have created conflicts with local residents over scarce water supplies, which crucially affect arable land.  These results challenge optimistic assumptions about the great availability of ‘marginal’ or ‘idle’ land (EuropeAid, 2009: 4).  
Assumptions about un/sustainability

Amidst controversy over harmful effects of biofuel production, EU policy explains current sustainability problems along two lines:  

· inadequate management – a problem to be addressed through better management mechanisms or ‘(self-)governance’, e.g., voluntary compliance with sustainability criteria or standards; and

· inefficient use of resources – a problem to be addressed through eco-efficient technological innovation

Contrary to the above assumption about management measures, agrofuel promotion has created pressure to relax environmental and social protection in the global South.  Already Brazil has softened its law on environmental crimes to accommodate agri-industrial sugarcane plantations. The European Commission has cited EC development policy as a means to address sustainability problems, but the relevant bodies have scant power or resources to limit harm in the global South.

Regarding the assumption about technological solutions, these will supposedly come from more efficient feedstocks, especially from novel future biofuels.  They have various generic names – advanced, 2nd generation or next-generation.  For example, it is assumed: ‘The higher the productivity of a feedstock, the less it will compete for land with food; until second generation biofuels are commercially available’, seen as the ultimate solution (CEC, 2008a).  

Biofuel innovations are designed to increase productive efficiency in several ways, mainly as a means to enhance commercial viability and economic competitiveness.  As an overall strategy for government-industry partnerships, R&D horizontally integrates agriculture with energy and other industrial sectors.  Eco-efficient innovations are also expected to overcome sustainability problems – e.g. competition for land use (between food versus fuel), indirect global changes in land use, doubtful savings in greenhouse gas (GHG) emissions, etc.  

Contrary to the above diagnoses and assumptions, however, sustainability problems have causes in political-economic drivers –  e.g. for extending monocultures to more land, for subordinating land use to global markets, for gaining a competitive advantage in global value chains.  If technically successful, more efficient methods per se would not counteract those drivers of harm in the global South.  Indeed, greater efficiency arguably provides greater commercial incentives for extending agri-industrial systems to more land, especially to supply expanding global markets for fuel and feed.  A ‘smart-green’ techno-fix provides a false solution.  It is aimed at the wrong problems – e.g. how to sustain Europe’s growing consumption of transport fuel, and how to maximise value-added from global commodities. 

Underlying the land-use issues are divergent accounts of sustainability, each with different concepts of nature in the agricultural context.  Biofuels promoters see society-nature relations as reduced to competitive advantage in global markets, especially through agri-industrial monocultures.  This agenda gives priority to market-oriented economic knowledge and high-tech corporate knowledge for more efficient production methods. By contrast, agrofuel opponents see nature as a commons to be protected and shared; they propose alternatives based on knowledges and needs of small-scale producers.  

Annex 6
Water scarcity and agri-food exports 

This study analyses the contribution that food production makes to water scarcity and explores potential ways to alleviate the burden, by focusing on Almeria as a case study. It was carried out collaboratively by the Food Ethics Council (UK) and the Fundación Nueva Cultura del Agua (Spain), with a contribution from the Open University on EU policy aspects (Ripoll et al., 2010). 

Objectives include: 

· To study causes and impacts of water scarcity in Almeria (in Spain’s southeast), as a case study of a wider EU problem, in order to inform demand-side mitigation strategies.

· To analyse different understandings of sustainable development which underlie policy conflicts over defining water-supply problems and evaluating possible solutions. 

Southern Spain is one of the most water-stressed regions of Europe, exporting large volumes of water-intensive produce to other EU countries, including the UK.  As the most arid province of Spain, Almeria is also the country’s most productive area in agriculture. Fifty-five percent of Almeria’s agricultural produce is exported; of that export, 90% goes to the EU. Since 1970, laws have been put in place to regulate the level of underground abstraction.  Despite those laws, the area of irrigated land has continued to increase, and 63% of aquifers are over-exploited. The ‘thirstiest’ sub-sectors have been greenhouse farming in the southwest and open-area irrigated farming in the northeast of Almeria.

Policy frameworks for efficient water usage

Since its enactment in 2000, the EU Water Framework Directive (WFD) has required local authorities to maintain water sources in a ‘good ecological status’ .  The WFD diagnoses water-supply problems from both poor quality and scarcity, whereby each problem can worsen the other. As an incentive for water quality, it requires a ‘full cost recovery’ from water users, while allowing exceptions for economic difficulties if consistent with the overall ecological aims. There can be exceptions to ‘full cost recovery’ only if the environmental objectives are still met.  These EU requirements have informed recent changes in Andalusia but also have tensions with them. 

Tensions also arise from the EU policy emphasis on technological innovation for using water more efficiently and thus conserving water.  Such efficiency measures are seen as alternatives to additional infrastructure for water supply, which should remain a last resort. It emphasizes ‘ technological innovation in the field of water, given that water efficiency will be an increasingly important factor for competitiveness’ (CEC, 2008b).  Solutions should be found in ‘clean technologies that facilitate the efficient use of water’, e.g. drip-feed systems (EP, 2008).  

Water-efficiency measures are already widespread among large agricultural producers in Almeria.  However, these measures bring incentives to increase the cultivated area and so increase overall usage of water, partly in order to recoup the investment. At best, such measures delay resource depletion, partly because they do not tackle the fundamental problem: consumption-led growth.  

The creation of an independent body to administrate water resources — the Andalusian Water Agency — has represented a major step forward.  The Agency can assess the ecological status of their water basins, derived from the structure and functioning of associated water ecosystems, in turn as a basis to develop action plans to address water quality. Through the new agency, EU guidelines are being integrated into regional law and regulations.  

But this localisation faces many contradictions. The right incentives for sustainable use of water have not been reached: gains in water efficiency are translated into greater use of resources, in a classic ‘rebound effect’, for many reasons. Water allocation greatly exceeds water availability; strict price policies (for cost recovery) are politically too risky and are not fully implemented. Public authorities are not able (or willing) to carry out the necessary surveillance to ensure compliance with allocated volumes and prices, nor to ensure that increases in supply of desalinated water translate into less use of water from aquifers. 

Desalinated water already has high costs which drive farmers to over-use their aquifers and only ‘top-up’ with desalinated water, which thereby contributes little to water conservation. There are no mechanisms to ensure desalinated water substitutes for aquifer water. Thus aquifer depletion will continue, leading to saline intrusion, undermining their structure and future capacity to hold water and buffer water ecosystems. Most importantly, due to the competitive ‘pull’ from external markets, producers have little incentive to save water in absolute terms. That is why production-perspective approaches – focusing only on water use – have contributed little to water conservation. 

As the main strategy to maintain or even increase water supplies, especially for agriculture, the regional authority plans to build more desalination plants. The change in supply-side policy—  from water transfers to desalination — effectively outsources environmental harms and societal responsibilities beyond the realm of water policy. Environmental impacts change in nature: from tangible effects (building infrastructure on site, reducing river flows, redirecting  water flows, etc.) to environmental impacts that are less tangible – more carbon emissions aggravating climate change, as well as salt residues. It is relatively easy to attribute responsibility for environmental damage from local ‘solutions’ (such as water transfers), but much less so for impacts of desalination.  Thus the water policy bodies and water users can less easily be held accountable.  

Desalination also contradicts the WFD because cost-recovery is politically untenable. Farmers and water providers can easily mobilise public opinion against strict pricing policies. Cost recovery may be included in principle in the law, but it is unlikely to be implemented.

Demand-led initiatives

So what can be done to promote water conservation? Consumption-perspective approaches assign some responsibility to those who consume products that are water-intensive.  These perspectives bring supermarket supply chains and consumers into water governance debates. They introduce the concept of ‘virtual water’: the volume of water required to produce a commodity or service for export (Garnett 2008). Another useful concept is ‘water footprint’: the amount of water used by an average person, a business or a geographical area. Water footprint puts the consumer, the region or the business in the spotlight, showing the impact of their behaviour on natural resources. In the case of Almeria, our study calculated the virtual water flows from Almeria to the UK for two major crops: tomatoes, as the main horticultural export (produced mainly in greenhouses) and lettuce, as the most valuable export of the open-area irrigation (and the main produce of Primaflor, the producer in our case study).  

Water stewardship focuses on the negotiation of responsibilities because water issues are so complex that they defy simple measurement and technical solutions. A fundamental part is stakeholder dialogue: involving stakeholders in the development of principles and criteria for water governance. These considerations informed our two-day workshop on water scarcity in Almeria (Ripoll, 2009).  The workshop proved to be a useful forum for deliberation in supply chain water governance: they highlighted the need to focus on irrigation systems, to ensure water allocation is linked to availability, to improve policing and surveillance to ensure legality of extraction, and to address the climate change effects of desalination. 

As participants pointed out, however, supply-chain responses could by no means replace the role of the public sector in water governance, but could only complement them. Supermarket-supplier deliberation fora cannot address the problem of economic growth.  Their survival in current form depends on increasing productivity and increasing consumption -- an implausible starting point towards the objective of ‘living within environmental limits’. 

Policy-makers could do the following: (i) introduce and maintain efficient irrigation systems (ii) allocate water according to volumes of total local availability (iii) ensure surveillance and policing of water extraction and irrigated land area (iii) limit the use of desalinated water to emergency situations, (iv) reward producers that limit production according to locally available water resources, (v) ensure that efficiency measures serve to limit water usage rather than increase it.

The EU has considerable leverage in these issues.  The 2000 WFD links problems of water quality and scarcity, but the rules remain ambiguous about how water users and agencies will be held accountable for water conservation measures, and the wording includes potential exemptions.  The WFD already requires reports on national plans for water basins.  Going further, the European Commission could request more evidence about local practices – e.g. whether efficiency measures effectively conserve water usage or instead expand it, and what extra measures are necessary to ensure conservation.  

Also contentious are import quotas assigned to third countries (e.g. in north Africa) competing with Almeria food suppliers.  Almeria stakeholders agreed that environmental and social standards demanded from European countries should apply to third countries in order to avoid unfair competition. CAP and regional Structural Funds can shape the type of investments made for water infrastructure – either by facilitating greater water use and GHG emissions, or else by aiming for the most environmentally sound types of production.

Beyond all those measures, our analysis should reflect on how larger market pressures shape incentives for resource depletion and thus unsustainable development. Free trade, financial liberalisation and deregulation affect the demands that are made on corporate managers (e.g. retail managers).  Financial markets aim for short-term returns. Measures towards sustainability can reduce overall business risk in the medium or long term, but such measures are readily subordinated to short-term profit for shareholders. There is a need to reflect critically on the dominant model of consumption growth.

Annex 7
Local food networks in Brittany

This study has been carried out by CIVAM-Bretagne, which is part of the Federation Régionale des Centres d’Initiatives pour Valoriser l’Agriculture et le Milieu rural (FRCIVAM).  CIVAM-Bretagne links 22 local groups of farmers and citizens with 1200 members. It has responsibility for development of local agro-food systems and for links with research institutions.  

This study has aims which include the following:

1. To identify and explain the main environmental benefits when farmers get involved in a local agri-food network. 

2. To identify available methodologies and tools to assess those environmental effects. 

3. To analyse how government policies (EU, national, local) facilitate or impede environmental improvements through local alternative agri-food networks. 

Shortening food-supply chains, reducing GHG emissions

For a long time, Brittany has been dominated by conventional agri-food chains.  This applies especially to animal products (meat and milk) and to some vegetables (e.g. artichokes and cauliflower), generally cultivated in monocultures.  Competitiveness is focused on large quantities and low prices, which generate basic commodities with a low added-value for producers.  Technical excellence and production skills are considered the ‘one best way’ to compete on such markets. Large co-operative organizations provide inputs and commercial services for producers, while making them feel strangers to a commercialisation system that is led by supermarket chains.  Farmers’ professional skills in technical and production management are over-estimated, while their own marketing capacities are devalued. 

In this conventional agri-food context, farmers see the environment as something external to the farm. Most productivist farms follow the hors sol (out of ground) scheme, where natural spaces mainly serve as pollution sinks, whilst the production system becomes highly artificial, dependent upon chemical inputs. The environment is also seen as a charge – a burden and expense – that is used by local authorities to impose tasks and taxes upon farmers. 

In the last decade, however, local agri-food networks have been quickly developing in Brittany (Marechal, 2008).  These networks feature traditional forms of short chains, such as open air markets, micro farm-shops and collective shops of farmers.  These networks also develop innovative schemes, especially Associations pour le Maintien de l'Agriculture Paysanne (AMAP),which accept orders via internet for home delivery.  New practices are linked at farm level: 30% of direct sales come from organic production, whilst organic producers are only 3 % of the overall farmers. Nevertheless they are linked in the consumers’ mind, seeing direct sales as organic far beyond the level of official certification. 

When farmers convert to organic agriculture and/or to sales via short supply chains, they are often rejected by conventional farmers and their neighbours. Their new practices were seen as a rupture, or even a betrayal, by their professional environment. So they have had to create a new professional network. 

Often through cooperative organisations, farmers take responsibility for their own marketing scheme through short supply chains, including direct sales.  The environment becomes an internal resource that can provide the whole farm system with free inputs and services. In this way, the route is no longer to shape environment according to technical external rules, but rather to adapt the whole agricultural system to the productive potential of the farm territory.  The environment also becomes a benefit – for the needs and enjoyment of farm families, as well as the whole society.

Short food-supply chains have diverse field practices, with a broad range of results regarding greenhouse gas (GHG) emissions.  Claims often contrast long versus short supply chains, thus over-generalising about those categories.  So their diversity warrants investigation – regarding input sources, transport, agrochemical usage, food distribution, etc. – which we studied by interviewing farmers. 

From our empirical material on short food-supply chains, we identified three distinct routes. The first is followed by farmers who use short chains for only a small proportion of their turnover, as a complementary means to enhance profitability.  They continue the conventional model, seeking technical excellence in production and high apparent productivity through large-scale commodity production. The second route is followed by farmers who progressively shifted more of their production through local sales, while also changing their vision of added value. Discovering that they could gain higher prices, they tried to improve their economic efficiency by reducing their input costs (e.g. fertilizers, pesticides). Through this pragmatic approach, a lower environmental impact becomes an extra gain, although it is not pursued for itself. The third group is composed of farmers who have a social and environmental commitment as activists. They always aimed to implement an environment-friendly system, e.g. through organic or low-input production methods. 

For improving the environmental practices of farmers, the second group is a major target, given that the first group would be difficult to change and the third one already implements environmentally-friendly methods.  For the second group, the environment is initially seen as an externality that can provide the farming system with free resources. Later this environmental care turns into a commercial argument and is thus maintained.  This pragmatic basis has great potential for expansion to more farmers.  It illustrates the development of Agricultural Knowledge Systems (AKS), as highlighted by the SCAR expert report: 

AKSs for instance would focus on ways to reduce the length of food chains, encourage local and regional markets, give more scope for development and marketing of seeds of indigenous crop varieties and foodstuffs, and restore the diversity of within-field genetic material, as well as of farming systems and landscape mosaics (SCAR CEG, 2008: 42). 

Linking local and global challenges on environmental issues

When farmers re-integrate marketing with farm management, they reconsider their relation to the environment and their definition of sustainable agriculture. Sustainable agriculture has been evaluated in France through diverse methods and schema. But most studies focus on technical factors. Dealing with direct sales helps farmers to see that sustainability of the production system is not enough to guarantee an overall sustainability of the farm. Marketing schemes are more clearly seen as a core factor of sustainability by those who do sales through short chains. 

As understood in the practitioners’ discourse, short food-supply chains are a way to link local and global challenges. Those arguments are clear among the most committed groups of consumers –  e.g. AMAPs, or collective shops of farmers.  Through local sales, they aim both to improve the local environment (e.g. water quality, better agricultural practises, organic agriculture, landscape) and to lower pressures on global environmental resources (e.g. energy, ozone, global warming). 

Likewise for local authorities, short food chains can help to link local challenges with global threats, and then to reconsider environmental issues in a more systemic way.  According to our interviews with local authority representatives, they discover extra environmental advantages when promoting short food chains on their territory. At first they pursue local improvements: quality of water, landscape, biodiversity, fertility. Those aims are quite different, because people who deal with food chains have different functions: environment, agriculture, planning, and economy. 

Then those practitioners gradually expand their scope and routes, which frequently intersect in global issues, especially GHG emissions.  Local authorities can use innovative economic tools to improve the environmental friendliness of agri-food chains on their territory. Through public procurement policy, for example, they can deliver signals to the most pragmatic farmers in order to help them reconsider their economic vision and environmental impact. 

Therefore further improvements need transversal awareness of environment, agriculture and their interactions.  A systemic viewpoint is needed to understand the links between the factors, going beyond specialised knowledge on each one.  New relations are established by consumers, producers and authorities linking local and global challenges on environmental issues, especially to reduce GHG emissions.    

In wider discussions over reducing GHG emissions from agriculture, this aim has become a rationale to invest in scientific research towards technological innovation which could use resources more efficiently.  Although such efforts may be worthwhile, they ignore or even marginalise farmers’ organisational innovations which significantly reduce GHG emissions.  Already available, such solutions could be implemented rapidly and at low cost.  The main obstacles are farmers’ and institutions’ mindsets, which therefore warrant research towards overcoming them. 
To help promote such improvements, we identified two main questions that need research: 

· Evaluation of the efficiency of diverse food chains regarding global environmental issues (e.g. global warming, carbon emissions, energy consumption). As we show above, the broad range of results impedes actors from having a clear view of what can be done. At the same time, there are potentially high improvements to be gained.

· Relations between local and global issues on environment. It has been frequently declared that aiming to improve water quality helps to lower GHG emissions. It sounds interesting as an awareness-raising tool, in a way that links local and global purposes, but there are few scientific studies to inform the debate.

Annex 8
Community-supported agriculture in Italy

This study, led by the Fondazione dei Diritti Genetici (FDG) team, focuses on participation of CSOs in Community-Supported Agriculture (CSA), investigated as a model of sustainable agro-environmental development in urban areas.  As generally understood, a CSA is a partnership between one or more farmers and a community of subscribers/consumers. This arrangement helps to ensure the operating budget of a particular agricultural activity, via a subscription to one or more "units" of the harvest season. Subscribers sign agreements to support financially (and/or in other ways) the agricultural activity during the growing season, thus sharing risks and benefits inherent in farming itself. 

Our research questions included the following: 

Through this CSA initiative, how do CSOs find opportunities for participation and cooperation in agri-environmental issues?

Which parameters must be considered in order to assess the environmental, social and economic sustainability of this CSA initiative?

How does a cooperative research approach on this case study, based on the involvement of participants and various experts, help to understand the CSA production-consumption model? 

For our case study the specific CSA is called Orti Solidali (Solidarity Gardens), a social urban garden supported by a direct agreement between the local community and local farmers. This is the first CSA initiative in the urban area of Rome, born thanks to networking among several types of CSOs. For studying the case, the researchers have been participant-observers, conducting the research in parallel on several levels of the Orti Solidali CSA, to study its environmental, economic and social sustainability, focusing on:

· partnerships and knowledge flows occurring among the CSA network

· the environmental and economic sustainability of the CSA, through the definition of appropriate indicators (in cooperation with other scientific institutions)

· the social sustainability of the CSA, especially the cooperative processes that occur among the project partners.

This initiative is designed as a case study of multifunctional, virtuous and sustainable alternative production model, supported by a fair producer-consumer partnership and an environmental friendly agronomic technique.  It defines a synergy between community basic needs, environmental protection and alternative economic practice.  

The Orti Solidali CSA develops agricoltura sinergica (synergic agriculture), an agricultural production technique which is highly sustainable. Synergic agriculture provides methods for enhancing soil fertility, minimising material inputs, improving the natural and cultivated biodiversity level and substituting knowledge of natural resources for external inputs. This method differs from conventional agricultural practice and copes with the environmental issues related with the agricultural sector.  This method also provides a potential basis for new knowledge-sharing among participants – paid workers and subscribers who pay for food boxes

Sustainability studies

To study the environmental sustainability of this rather uncommon agronomic method, we considered issues of primary importance such as energy efficiency, protection of natural and cultivated biodiversity, management of soil fertility and water resources, GHG emissions. The choice of indicators has been compared with expert knowledge, involving academic institutions.  The initial list turned to be too wide, so we decided to select fewer indicators according to four criteria: priority, relevance, communicability, measurability.  
For the analysis of the CSA’s economic sustainability, we focused on self-sustainability – the ability of a CSA to sustain itself economically just from its own resources and services offered primarily to participants.  Costs should be wholly covered by the incoming subscriptions and by other forms of direct or indirect sponsorship.

For this research task we had a useful dialogue with FRCIVAM, our CREPE partners from WP4.  More help came from the discussion during the workshop that we organized on the CSA model (November 2009).  So far, the most useful and feasible indicators have been the capacity of CSA to survive autonomously and to direct its income towards the workers’ wages.

For the study of the social sustainability of the CSA, there was a difficulty in identifying appropriate indicators. So we decided to evaluate this component through questionnaires to the subscribers, where we formulated questions about their satisfaction and level of involvement in the CSA initiative. Questionnaires were circulated to the subscribers right after the November workshop, drawing as well on main topics that emerged during the discussions. When analyzing the outcomes, we used a selected bibliography on international Local Food Networks and CSAs  in order to compare our CSA initiative in its features with other similar experiences.

Questionnaire responses came from approx. half the subscribers. They expressed a wide range of economic, social, environmental and personal reasons for participation as subscribers.  The most important motive was ‘ethical’.  We interpret this term to mean a commitment to an alternative production-consumption model carrying many features that consumers have chosen for ethical reasons.  In relation to the CSA social sustainability, we collected interesting points as well from the discussion at the end of each thematic section of the workshop on the CSA model.

Workshop: ‘CSAs in urban areas’

A public workshop entitled ‘CSA and alternative food networks in urban areas’ was held in November 2009. It was attended by participants from both CSOs currently working on the project, by CSOs from other Italian regions engaged in similar projects, and by several academics. The workshop investigated the multifunctional sustainability of alternative food networks involving different stakeholders, and focusing on the features of the CSA model.  The three main topics discussed have been: agricultural methods, community building, and urban planning (Pinto & Pasqualotto, 2009).  
For the latter topic, speakers criticized zoning rules (the functional separation of the different parts of the cities), the centralized planning of space and the disappearance of local connections.  Given that most big cities have no space designed for agriculture, the workshop discussed strategies to create spaces for urban agriculture. One step has been to take back ‘the empties’ – areas that are left empty or abandoned by urban planning.  But this can be a very demanding strategy: a Bologna activist group told us about their difficult experience trying to take back an empty space for urban agriculture.  In Italy access to urban land is guaranteed only to citizens' associations or companies (in case of town and country parks or urban gardens) or to particular population groups (such as vegetable gardens for the elderly or educational gardens for children). Access to land is denied to any other social groups.

In this process, urban agriculture loses its original goals. In the 1970s urban agriculture was mainly a practice of re-appropriation of urban areas against new models of speculation. By contrast, in recent years urban agriculture has become a bargaining tool within the processes of urban governance. Urban agriculture has been promoted within the processes of participatory planning in the form of city parks, countryside, gardens social groups or woodlands markets for producers. 

These experiences are important for trying out alternative techniques of production, marketing and management of urban and peri-urban areas. At the same time, they do not appear as real solutions to address urban environmental issues, nor as a way to involve the population in participatory urban planning processes.  From the environmental viewpoint, isolated cases of urban agriculture exclude the possibility of establishing food systems based on ecological cycles.  Moreover, the role of citizen involvement in promoting urban agriculture for an urban transformation loses its strength when people cannot make real decisions on economic and urbanisation choices.

Given those obstacles, another approach is to rethink the old concept of commons. These were the lands, forests and streams that could be freely used by the peasants in medieval Europe.  This concept could be adapted to today’s urban spaces.  For example food and environment can be seen as commons that should be preserved, as well as collective alternative uses for urban commons. 

Drawing on material that we collected from workshop discussions and questionnaire results, we recently submitted questionnaires to other CSA-like initiatives in Italy.  From the response, we can further analyse social sustainability aspects, broaden the database and compare data among initiatives.  The new questionnaires analyse more deeply the link between ethical reasons and environmental concern among CSA subscribers.
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