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    The EURopean AGricultural Research Initiative (EURAGRI) is a not-for-profit organisation that acts as a forum for representatives from public research and innovation institutes, universities, funding bodies and ministries engaged in research and innovation in the agri-food sector and the broader bioeconomy. It encourages and stimulates debate on relevant research and innovation policy issues of strategic importance on EU, member state and organisational levels.


    It provides members with a network where they can freely exchange views on the impact of policies and technological and societal developments on public research and innovation activities, trends and infrastructures within the field.


    The annual EURAGRI conference, hosted in rotation by members in different countries, is the main event when representatives gather to exchange views and ideas. The programme reflects the specific situation of the host but always includes a European dimension and often goes beyond.


    Additional workshops on pressing and specific issues that require in-depth discussion, as well as input from domains outside the agriculture and food sector, further broaden the knowledge base in which EURAGRI operates.
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    Introduction


    Pascal Bergeret


    This book focuses on opportunities and challenges in implementing a bioeconomy strategy from a research and education perspective. It is the second e-book produced by EURAGRI, following “Diffusion and transfer of knowledge in agriculture”, published in December 2016. It draws on contributions presented during the 30th EURAGRI annual conference held in Tartu (Estonia) in September 2016, as well as on other workshops organised as part of EURAGRI. EURAGRI is an informal gathering of EU research and higher education organisations and ministries interested in agri-food research. It works as a platform of exchange and discussion on topics of common interest pertaining to the organisation, orientation and outlook of agri-food research in Europe in connection with global changes. It holds annual conferences and organises workshops twice a year.


    The topic of the 30th EURAGRI annual conference – and of this book – was chosen at a time when an assessment of the way bioeconomy strategies are being implemented in Europe was becoming increasingly necessary and urgent. In a way, the conference anticipated the publication, one year later, in November 2017, of a European Commission “Staff Working Document” to review its 2012 Bioeconomy Strategy and Action Plan.


    The EU Bioeconomy Strategy and Action Plan[1] defines the bioeconomy as “the production of renewable biological resources and the conversion of these resources and waste streams into value added products, such as food, feed, biobased products and bio-energy”.


    The strategy highlighted the weight of the European bioeconomy in terms of annual turnover (EUR 2.2 trillion) and workforce (9%) and emphasised Europe’s need to “radically change its approach to production, consumption, processing, storage, recycling and disposal of biological resources” to ensure that the interlinked challenges of food security, resource efficiency, economic competitiveness, sustainability and environment protection are simultaneously tackled.


    The publication of the EU Bioeconomy Strategy was soon followed by bioeconomy strategy documents drafted at the national level (Germany, Norway, Sweden, France, etc.) and beyond. At the regional level, the bioeconomy also took central stage in policy documents, echoing EU and national policies and mobilising stakeholders at a more local level.


    The EU bioeconomy action plan delineated three major areas of action, with investment in research, innovation and skills as a top priority. The active involvement of research and education organisations was recognised as being key to the strategy’s success, and was also acknowledged in national and regional strategies. The EU research and innovation funding dedicated to the bioeconomy under Horizon 2020 doubled compared to the Knowledge Based Bioeconomy (KBBE) component of the 7th Framework Programme (2007–2013) and efforts to enhance research funding in the field of bioeconomy were similarly implemented in various member states.


    Five years after the publication of the EU strategy and action plan, EURAGRI considered it relevant to reflect on the way research and education organisations had responded to such expectations and how bioeconomy strategies at all levels had affected their modes of operation and their organisational structures.


    In the meantime, many major policy developments have occurred at national, EU, and global levels, creating a new policy context and resulting in additional demands for research and education systems all over Europe. The emergence of new paradigms and concepts around the circular economy, international commitments under the Paris climate agreement and the Sustainable Development Goals have all put renewed pressure on research and education organisations to take on a leading role in developing and disseminating new solutions geared towards alleviating mounting challenges and identifying new opportunities.


    To achieve these objectives, research and education organisations have been strongly encouraged to strengthen ties with industry and civil society as a way to combine scientific excellence with the demands of economic efficiency and social concerns. Such interaction with stakeholders is often framed in local/regional contexts and compels research and education organisations to permanently shift from the universality of science to the specifics of local dynamics, which represents a serious epistemic challenge.


    The following chapters in this book illustrate the way research and education organisations have coped with multiple, sometimes conflicting demands through examples and case studies set in different European countries reflecting a wide variety of situations. However, several converging trends can be identified, such as:


    
      	
        restructuring and mergers of research and education organisations so that they reach a critical mass and improve efficiency,

      


      	
        creating regional research and innovation hubs linking research, education and the industry,

      


      	
        launching large transdisciplinary research programmes to tackle societal challenges,

      


      	
        bringing data mining, new research tools and digital methods of handling data into the mainstream,

      


      	
        reforming curricula and teaching methods to enlarge the learning horizon of students and increase their autonomy,

      


      	
        strengthening the social dimension of research programmes by mobilising the social sciences and humanities and by involving civil society, and

      


      	
        distributing knowledge across vast networks of users and providers.

      

    


    Such trends are now deeply reshaping the research and education landscape in Europe, revealing a transformation process that might hopefully lead to a better use of science and knowledge for the benefit of humankind and the planet as a whole.


    
      


      
        

        1 COM/2012/060final, http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM:2012:0060:FIN [image: ]. Accompanying Staff Working Document: SWD/2012/0011 final, http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52012SC0011&from=HR [image: ]

      

    

  


  
    Chapter 1

    Bioeconomy, food and nutrition security

    Thomas Arnold


    The title of the 30th EURAGRI conference in Tartu – “Bioeconomy challenges and implementation: the European research organisations’ perspective” – refers to issues that are timely and important. We are surrounded by global challenges in a world where “volatility, uncertainty, complexity and ambiguity” (VUCA)[2] are the new normal. Developing a successful bioeconomy is now crucial for addressing many of these challenges, and research organisations have a critical role to play in this endeavour.


    This text deals with the bioeconomy and research and innovation for food and nutrition security, two concepts that are very closely linked. Ensuring food and nutrition security is an important – perhaps the most important – pillar of the bioeconomy. The other two pillars are transitioning from a fossil fuel-based economy to a bioeconomy and unlocking the potential of the sea and oceans. Including marine-based ecosystems in the bioeconomy is fundamental for its lasting success. These three entry points are interlinked by circular uses, such as through waste streams. The bioeconomy cannot be driven by newly produced biomass and primary products alone.


    
      [image: Fig1-1.jpg]

    


    Figure 1.1. Bioeconomy logo (European Commission).


    
      

      EU context


      In July 2014 Jean-Claude Juncker outlined ten priorities[3] in which he wanted the EU to make a difference and deliver concrete results for citizens. Since 2015, the Commission work programmes have been based on these guidelines and on putting these priorities into practice. Our activities concerning the agrifood sector and the bioeconomy at large relate directly to three out of these ten priorities:


      
        	
          A new boost for jobs, growth and investment;

        


        	
          A resilient Energy Union with a forward-looking climate change policy;

        


        	
          A deeper and fairer internal market with a strengthened industrial base.

        

      


      In his 2016 speech on the state of the Union, Juncker very much emphasised solidarity as the glue that holds the Union together. Solidarity is also a vital prerequisite to transform our societies so that they become sustainable in the long-term.

    


    
      

      Global context


      The 17 Sustainable Development Goals (SDGs), adopted in 2015[4], are a call to action to end poverty, protect the planet and ensure that all people enjoy peace and prosperity. The SDGs provide a common vision and agenda to tackle some of the pressing challenges the world is facing such as poverty, climate change and conflict. Nine of them are directly linked and all of the remaining goals are at least indirectly relevant to food and the bioeconomy.


      The planetary boundaries concept, first published in 2009 and updated in 2012[5], identifies nine global concerns relating to human-induced changes to the environment. These nine processes and systems regulate the stability and resilience of the earth system – the interactions of land, ocean, atmosphere and life that together provide conditions upon which our societies depend. The four boundaries which are currently crossed or close to being crossed soon – climate change, loss of biosphere integrity, land system change, altered biogeochemical cycles – all relate to the bioeconomy and food and nutrition security.


      Marine pollution has increased exponentially over the last decades and is a major challenge, jeopardising the health and livelihoods of many across the global.


      If left unchecked, climate change consequences will impact food security first, and time for action is diminishing every day. Decarbonisation of global activities is imperative to keep global warming within manageable limits.

    


    
      

      Bioeconomy strategy


      The deep decarbonisation foreseen in the Paris agreement following COP21[6] is impossible without the bioeconomy. Sustainably produced biomass and waste needs to replace fossil resources for a portion of energy and fuel needs, as well as chemicals and materials (plastics, construction, etc.). But this must be done within the planetary boundaries without compromising food security. Biomass production (agriculture) is a major source of greenhouse gas (GHG) emissions (to a large extent linked to meat and animal products, and also fertiliser production). But biomass is also a possible sink of CO2 (forestry, soils, carbon capture and usage). Major innovations are needed to address deep decarbonisation in the bioeconomy.


      The bioeconomy can help tackle the unprecedented societal challenges we face, in:


      
        	
          Sustainably delivering and recycling an increasing amount of biomass to feed a growing world population and substituting chemicals, plastics and fuels for a post-petroleum, low-carbon economy;

        


        	
          Maintaining biodiversity and soil fertility and exploiting new biomass sources, especially aquatic sources and waste streams;

        


        	
          Producing foods that neither harm our health nor that of our planet;

        


        	
          Meeting the CO2 emission reduction targets set by COP21;

        


        	
          Boosting industrial competitiveness and maintaining jobs in rural and coastal economies.

        

      


      The current EU Bioeconomy Strategy[7] was adopted by the European Commission in 2012. The strategy includes a bioeconomy action plan with three different pillars, and each of the pillars has a variety of actions linked to it.


      Table 1.1. Action plan of 2012 EU Bioeconomy Strategy (European Commission).


      
        

        
          
            	Investment in research and innovation

            	Policy interaction and stakeholder engagement

            	Enhancement of markets and competitiveness
          


          
            	
Horizon 2020, €3.8 bn research and innovation investment in Societal Challenge 2 (SC2)

            Increase multidisciplinary and cross-sectoral R&I

            Smart Specialisation

            European Fund for Strategic Investments (EFSI)


            	
Bioeconomy Panel

            Bioeconomy observatory

            EU policy coherence

            Development of regional and national bioeconomy strategies

            International cooperation


            	
Sustainable intensification of primary production

            Expansion of new markets

            Increase EU competitiveness

            Bio-Based Industries Joint Undertaking €3.5 bn investment through public-private partnership in biobased industries (of which €1 bn from Horizon 2020)

          

        

      


      The EU Bioeconomy Strategy and action plan aim to “pave the way to a more innovative, resource efficient and competitive society that reconciles food security with the sustainable use of renewable resources for industrial purposes, while ensuring environmental protection.”


      The bioeconomy and the circular economy are closely linked, and in fact, some people refer to the bio-circular economy. At the conceptual level, much work still needs to be done to define, develop and optimise the many interfaces between the bioeconomy and the circular economy. The EU Bioeconomy Strategy is highly relevant to the development of the circular economy. The European Commission’s Circular Economy Package[8] includes chapters on “biomass and biobased products” and on “food waste”. It includes the “assessment of the contribution of the 2012 Bioeconomy Strategy to the circular economy” and updates to the strategy if so required. It mentions as one possible means the proposal to make the separate collection of biowaste mandatory under certain conditions, and to ban the landfilling of separately collected waste. Other bioeconomy-related aspects outlined as relevant to the circular economy are sustainable production, biodegradability, use of biowaste, and new circular value chains, among others.


      In addition to the EU Bioeconomy Strategy, there is also a growing number of EU member states and regions with their own bioeconomy strategies and action plans adapted to their respective needs, skills and opportunities, thus supporting local businesses, resources and employment. These strategies share the vision of the bioeconomy as a non-fossil, post-petroleum economy based on sustainable development that will generate new growth and enhance the well-being of the respective societies. The necessary innovations underpinning this development depend on being located in, based on or adapted to particular places and conditions. They benefit the people who live and work in the corresponding areas.


      The aim of the 4th Bioeconomy Stakeholders’ Conference[9] in Utrecht on 12–13 April 2016 was to foster stakeholder engagement and buy-in. It resulted in a concept for a Bioeconomy Stakeholders’ Manifesto[10] that lists key challenges and opportunities, guiding principles and actions. The actions focus primarily on contributions stakeholders can make themselves. The renewed Bioeconomy Stakeholders’ Panel has taken this into account. The new panel aims to support interactions between different policy areas, sectors and stakeholders in the bioeconomy, thereby leading to tangible policy actions.


      This underlines that we need a holistic and systemic approach that brings together all these policy angles (agriculture and rural development, energy, environment, climate, competitiveness, health, etc.). This is why a bioeconomy strategy is so important. We need political mobilisation now to create a renewed, ambitious European bioeconomy strategy by 2018/19, following the review of the current strategy that we are carrying out in 2016/17.

    


    
      Food and nutrition systems


      Food and nutrition systems are at a turning point worldwide. With COP21 agreements and nine SDGs referring directly to food systems, food and nutrition security (FNS) is becoming a key concern for science, technology, policy and society. There is no security without food security, and no food security without nutrition security. Food and nutrition are not only at the heart of Europe’s economy, they are also very much at the heart of the bioeconomy. Agriculture, food, fisheries and aquaculture represent 75% of Europe’s bioeconomy turnover (2013). These sectors employ one-fifth of the EU workforce, and represent 6% of Europe’s GDP.


      Meanwhile, food and nutrition systems globally are facing a ‘perfect storm’:


      
        	
          By 2050, nine to ten billion people will have to be fed, and it has...
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