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Introduction 
 

The bio-economy and green growth have been on the international policy agenda for 

several years. Two main views prevail concerning the ‘bio-economy’ – an industrial 
perspective, and the other a public goods perspective – each promoting different futures 

for agricultural systems and farmers’ roles; some address both perspectives.  
 

The OECD (Organisation for Economic Co-operation and Development, www.oecd.org) 

and multinational companies, promote further industrialisation of agriculture for the new 
bio-based economy. This means: “transforming life science knowledge into new, 

sustainable, eco-efficient and competitive products” (OECD, 2008). From this viewpoint 
“Green growth can be seen as a way to pursue economic growth and development, while 

preventing environmental degradation, biodiversity loss and unsustainable natural 
resource use” (OECD, 2010, p. 13). In the European Commission “Improving the 

knowledge base and fostering innovation for producing quality biomass (e.g. industrial 
crops) at a competitive price” is a key priority as part of its Bioeconomy Strategy and 

Action Plan (European Commission, 2012: 4, 6), where ‘quality’ denotes biophysical 

characteristics useful for industrial processing. 
 

However, the dominant industrial definitions have been criticised as too narrow, 
especially by downgrading agricultural outputs to biomass or emphasising novel food 

(Levidow et al., 2013). They neglect the contribution that agriculture makes to quality-
food production (including speciality and traditional foods). They also neglect the strong 

scientific advance of traditional agronomic and food science, the contribution of farmers 
to rural development through social and organisational innovations, as well as public 

goods such as the multiple ecosystem and social services that agriculture delivers (e.g. 

Cooper et al., 2009). It is therefore worth reflecting further on the public goods nature of 
green growth and the bio-economy within the context of the growing push toward 

further industrial expansion of agriculture and food systems. 
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Concepts of public goods: linkages with bioeconomy  
 

Industries that rely on biological processes and resources, strongly interact with the 
environment throughout the production cycle. Such processes are therefore 

fundamentally intertwined with public goods, which can be either enhanced or 
undermined. For the bio-economy, the most significant public goods are: 

 Environmental: soil functionality, agricultural and forested landscape; farmland 
and forest biodiversity; water quality and availability; climate stability 

(greenhouse gas emissions, carbon storage), air quality, and resilience to flooding 

as well as drought and fire. 
 Social: food security and food culture; rural vitality; animal welfare and health 

(adapted from Cooper et al., 2009). 
 

Agroecology, for instance, is an approach to agriculture that attempts to reconcile 
environmental, sustainability and production goals by applying ecological concepts and 

principles to the design and management of agricultural systems. Drawing upon local 
natural resources, agroecological methods intensify ecological processes and the 

farmers’ knowledge of them. Agroecological, low-input and organic farming methods are 

important for maintaining and linking on-farm resources – e.g. soil fertility, plant genetic 
diversity, pollination and bio-control methods. Furthermore, by re-linking production and 

consumption patterns, such methods reduce dependence upon external inputs, thus 
moving towards greater self-sufficiency (Niggli et al., 2008: 29; Schmid et al., 2009).  

 
Agroecological methods have received growing attention from policy-makers, as 

reflected by numerous high-level reports1 (Lampkin et al., 2015). According to a study 
for the EU’s Standing Committee on Agricultural Research:  

“Approaches that promise building blocks towards low-input high-output systems, 

integrate historical knowledge and agroecological principles that use nature’s 
capacity and models nature’s system flows, should receive the highest priority for 

funding" (SCAR FEG, 2011: 8). 
 

In 2014, the French government announced an agroecology action plan, as described by 
the then French Minister of Agriculture, Stéphane Le Foll:  

“I want our agriculture to go down the road of high performance in terms of both 
economics and ecology, making the environment a key factor in our 

competitiveness. This is a dynamic founded on the strength of collective effort and 

the rich diversity of our regions, on innovation and on the spread of new know-
how. We shall make France a leader in agroecology” (Ministry of Agriculture, 

Agrifood and Forestry, 2014).  
 

The UN-FAO (2014) has been promoting agroecology, partly through linking agronomists 
and practitioners. Discussions continue on how agroecological methods can help to 

transform the overall agricultural system (Levidow et al., 2014).  
 

All of the above contrasts with the industrial perspective on the bio-economy. According 

to its land-sparing approach, some land is set aside for conservation, whilst other land is 
used through agricultural intensification with more external inputs to produce agricultural 

commodities. On highly productive farmland, however, biodiversity is also needed to 
maintain productivity through pollination, pest control and nutrient cycling among other 

practices.  
“These crucial ecosystem services are provided by ‘planned’ and ‘associated’ 

biodiversity), whereas the land-sparing concept implies that biodiversity in agro-
ecosystems is functionally negligible (Tscharntke et al. 2012: 53).  

“Planned” biodiversity refers to crops and varieties grown, whereas associated 

biodiversity is the sum of non-crop living organisms found in agroecosystems. 
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Knowledge base and social innovation  

 
Sustainable development of the bio-based economy requires a wide understanding of the 

necessary knowledge base, building on models of joint knowledge-production (EU SCAR, 
2012: 32, 42). New methods may be needed to assess and improve the performance of 

farming systems in relation to agriculture’s multiple functions (McIntyre et al., 2009). 
The joint production of knowledge model underlines the need to move from one-way 

“knowledge transfer” to “knowledge exchange” (EU SCAR, 2012: 75). The term 
‘agroecology’ implies that knowledge about the ecology of agriculture is an essential 

component of the agricultural knowledge system (Lampkin et al., 2015: 46).  

 
Such a participatory model for knowledge production should overcome the boundaries 

between knowledge generators and users. The joint knowledge-creation model 
recognises the importance of local knowledge and leads to the enhancement of local 

capabilities, while also accommodating diversity and complexity (Padel et al. 2010; 
2011). This model has a participatory approach emphasising social innovation (Freibauer 

et al., 2011: 90). In poor neighbourhoods of big cities with high rates of unemployment 
and obesity, social innovation with urban farming and food projects can contribute to a 

better quality of life (EU SCAR, 2012: 101). 

 
Similarly, in the food sector there is a need to balance innovation (new knowledge) with 
tradition (old existing knowledge). The EU-funded SOLID (Sustainable Organic Low-Input 
Dairying) project has shown that farmer-led research can be a good way to stimulate 
this dialogue between the farmers and scientists as equal partners in trying to find 
solutions to problems experienced by farmers and to develop sustainability. Problems 
explored included the reliance on imported protein, the need to reduce antibiotic use and 
improve animal health or a link between further intensification and biodiversity (Padel et 
al., 2015).  

 

Farmers have played a central role in expanding the knowledge base, generally through 
forms of social innovation and this can be harnessed to support initiatives that support 
green growth and the bio-based economy. Examples include the European Innovation 
Partnership for Agricultural Productivity and Sustainability (EIP-Agri, 2012), the 
European Rural Networks' Assembly (ERNA, 2015), and BASE in France and the UK1. In 
the UK Duchy Future Farming Programme, farmers join with researchers in developing 
practical solutions to improve their farming systems on topics like feeding silage to pigs, 
building soil organic matter, controlling problem weeds like creeping thistle or 
establishing multi-species mixtures of leys.2  The SOLINSA project provides Learning and 
Innovation Networks for Sustainable Agriculture (LINSA) on many topics including 
specific production systems, plant and animal health and local food network3. 

 

Conclusions  
 

Currently the policy framework for a bio-economy and green growth is dominated by an 
industrial perspective. This neglects the sustainable use of scarce natural resources – 

such as soil, water and biodiversity –which are public goods. An environmentally 
sustainable approach must recognise the need for the co-production of food, biomass 

and ecosystem services, even in the most productive agricultural areas. A public goods-

oriented perspective on the bio-economy emphasises agroecological methods, the 

                                                      
1
 BASE (Biodiversity, Agriculture, Soil and Environment) is the leading network for 

conservation agriculture in France.  
2 

http://www.soilassociation.org/innovativefarming/duchyfuturefarmingprogramme/aboutt

heprogramme 
3 http://www.solinsa.org/the-results/the-concept-of-linsa/map-of-linsa/ 
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organic and low-external input agro-food sector, ecosystem services and social 

innovation (for more details, see Schmid et al., 2012).  
 

To succeed, farmers must be central to knowledge production for such land-use systems 
(e.g. MacMillan and Benton, 2014), and be not seen only as commodity producers but 

also as providers of quality food, as managers of the agricultural eco-system and 
landscape and as contributors to rural development. Such agricultural knowledge 

innovation systems build on farmers’ tacit knowledge and active producer participation. 
Joint research programmes allow to valorise ‘the diversity of knowledge (local/traditional 

know-how and practices, common knowledge and expert knowledge) in the definition of 

research problems, the definition of people concerned, and in finding solutions.’ (EIP-
Agri, 2013: 9).  

 
Therefore the bio-economy and green growth concepts should be broader in scope than 

the dominant industrialised interpretations. Integrated, comprehensive, innovative and 
sustainable approaches to land use should draw on agroecological methods of natural 

resource use, both within and beyond agriculture and involve a broad range of civil 
society groups, including farmers, scientists, SMEs and consumers. Such approaches are 

essential for enhancing the public goods on which all agriculture depends.  
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