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Executive summary  
 

Research and innovation infrastructures (RIIs) are currently gaining momentum in the 
debates and approaches to improving knowledge flows in Agricultural Knowledge and 
Innovation Systems (AKIS). Highlighting the recent trends, this study outlines the main 
directions on this respect. It elaborates definitions and typologies of the RIIs and 
develops an inventory of some of them existing in Europe. Moreovover, it draws a 
broader picture of the RIIs landscape in the selected 5 EU countries: Greece, Italy, 
Hungary, Netherlands and Poland. Simultaneously, in 3 countries beyond the EU, some 
major trends in RIIs set up EU were observed: China, India and Israel.   

The study revealead profound challenges in defining and mapping RIIs. The main 
reasons behind these were little specific state of the art in the agricultural context and 
early stage of  RIIs as policy focus in the domestic agendas. Reflecting upon the major 
achievements from the SCAR-AKIS work, the EU policy documents and FP7-funded 
projects, as well as vast academic and non-academic literature, main lines in defining 
and set up of RIIs were identified. In addition, the results of this study derived from the 
contributions of the SCAR-AKIS members, a thorough desk research and survey with 
the selected RIIs representatives.  

Basing upon the various knowledge streams, this report concludes with highlighting the 
main trends in the RIIs development and recommendations for improving the current 
practice. On these regards, the results of this initial study show that the renewal of 
European R&I policy and the management of innovation funds under the Common 
Agricultural Policy has undoubtedly contributed to the proliferation of a variety of 
infrastructures devoted to facilitating knowledge flows and strengthening the functions of 
know-how co-creation, through their participation in partnerships for innovation (EIP-
AGRI).  

One of the key challenges to be met in this respect is to recognise the capacities of 
stakeholders involved in RIIs at the national level. Understanding the ongoing transition 
processes, especially the shifts from the traditional research-oriented infrastructures 
towards the ones based on the  innovation as central objective remains an ambitious 
task. However, there is a visible transition in several countries in this respect. An 
increased attention needs to paid also to improving the knowledge flows in the AKIS, 
based on the knowledge transfer, exchange and co-creation.  

The authors of this report would like to express their particular grattitude for the support 
in the process of this work to the following persons, who provided valuable feedback and 
insights: Inge van Oost (European Commission), Adrien Guichaoua (Acta, SCAR-AKIS 
co-chair) and Anikò Juhasz (SCAR-AKIS co-chair). Moreover, special thanks are also 
directed to the members for the SCAR-AKIS and various experts who provided their input  
for this study. 
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1. Introduction  
 

A specific issue regarding interactive innovation approaches, is cross-border 
collaboration as each country has its own science and rural development policy to 
address specific issues and challenges. A major challenge to realising a European 
Research Area (ERA) is to focus to common rules and procedures between EU MSs for 
R&I programmes and in that way create a real European ómarketô for science and 
scientists as well as innovation and development. This could facilitate researchers to 
match proposals from different programmes by opening the market to institutes and 
actors from other countries. That does not mean that national or regional authorities 
should give up their R&I strategy and agenda-setting processes. Yet, R&I programming 
based on national agendas could be organised in such a way that EU added value is 
generated and that the best results are obtained.  

This includes an optimal level of international collaboration to prevent overlap and 
duplication in R&I and investments in R&I infrastructures, to benefit from efficiency of 
scale and spill-overs and to create further specialisation in the research system. The aim 
should be to organise R&I in such a way that it is supported by the pooling of resources 
(such as in the ERA-NETs and JPIs). However, the EU AKIS are still as diverse as its 28 
Member States, leading to different R&I agendas per country and diverse strategies to 
reach impact. Various AKIS actors in different countries work on similar broad objectives, 
namely sustainable agricultural production and consumption. However, they work apart 
from each other, even on challenges which are identical to other member states. The EU 
is currently investing nearly 4 billion euro in agricultural R&I within Horizon 2020. Yet, 
building the ERA is still in its initial phase and a long-term process (European 
Commission, 2016). Research exchange between EU Member States remains limited, 
which may be partly due to a lack of national financial means.  

The study described in this chapter (3.3) was oriented on mapping existing practices and 
highlighting R&I Infrastructures (RIIs) within AKISs in the EU to improve knowledge 

flows. The study was assigned to the SWG SCAR AKIS1 and. A vast number of RIIs 
were identified at both domestic and transnational level. This section presents an 
overview of inspiring examples in the EU and beyond, as well as the strengths, 
weaknesses and highlights of RIIs to learn from within an EU perspective. The 
international examples presented from outside the EU, are situated in the countries that 
are leading investors in agricultural R&I: China, India and Israel. The results of this study 
feed into: (1) improving the integrated approach within the EU agricultural knowledge 
and innovation systems (AKIS) and the Implementation of the European Innovation 
Partnership (EIP), (2) the identification of synergies between RIIs, including facilities i.e. 
AKIS supportive infrastructures. 

 

2. Lessons learnt from earlier AKIS studies  
 

 
1 Funded by the EU CASA project of the H2020 Programme under the Grant Agreement no. 

727486 
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While studying the role of RIIs, it is first of all important to have a better overview of 
knowledge flows in multi-actor interaction, AKIS and the impact of agricultural R&I as 
background information. Therefore, we reviewed the lessons from previous related EU 
studies. Collaboration between multiple actors in learning and innovation networks, is 
essential for both developing knowledge together and exchanging results and 
experience to valorise knowledge in practice. AKIS in EU differ and have unique 
characteristics. Therefore, we need to gather better insight in the structures and 
interconnections between the different AKIS in the member states. Furthermore, we 
need to understand more about the impact of agricultural R&I projects and actions.   

The 2010-2013 SOLINSA project aimed to identify barriers to the development of 
Learning and Innovation Networks for Sustainable Agriculture (LINSA2). SOLINSA 
provided recommendations on strengthening LINSA potentials, self-awareness and 
capabilities, improving alliances between LINSAs and AKIS and enhancing the LINSAs 
scope in new networks and in the EIP context. In enhancing LINSAs, it is required to 
take into consideration: the process character and powerful dynamics of social learning, 
the various phases of the diffusion of innovations and the complexity of networking and 
the diversity in multi-actor-networks. To improve alliances between LINSAs and AKIS, 
dissemination of LINSA activities and results, authors recommended the recognition of 
LINSAs to be promoted. Support should be provided to intermediary persons who have 
the authority and trust of the LINSAs for further development. Transdisciplinary and 
participatory research projects should enable collaborations between LINSAs, 
researchers and other sectors. Cross-sectoral participatory trainings and conferences 
could be established to support LINSA. The networks need open, but protected spaces 
for creativity, experimentation, for trial and error to set impulses for the development of 
innovation. Links with EIP-AGRI can be established, e.g. because certain LINSAs could 
offer a long-term structure which allows to continue what was developed in projects in 
the EIP context.3 

The PRO-AKIS project compiled an inventory of the AKIS organisations, institutions and 
their linkages in the 28 EU countries (www.proakisinventory.eu). Although there are 
similarities between AKISs, we are far from a unified EU AKIS system. Each MS has its 
own (based on the regulatory framework) ownership of research institutions and advisory 
system, structure of education, sources of financing, characteristics of farm-holding and 
farm-holders, their needs and expectations as well as the necessity of the 
implementation of CAP and local agricultural policy. They differ, among others, in: 
historical conditions, the number of actors, the number of levels (national, regional or 
mixed level), sources of knowledge and information, sources and system of funding, 
ownership of advisory service organisations / companies, models of AKIS organisation, 
leadership and management. As a result, linkages between AKISô actors vary from 
formal to informal, and from strong to weak. All, this differs per MS, therefore the PRO-
AKIS project could not draw general conclusions on the overall EU AKIS. However, from 
the exchanges on the diversity in AKIS systems a lot can be learnt, and the results of the 
study also illustrate the relevance of building on existing knowledge systems rather than 
starting from scratch. 

 
2 www.solinsa.org 
3 http://www.solinsa.org/fileadmin/Files/newsletter/FACTSHEET_6.pdf  

http://www.solinsa.org/
http://www.solinsa.org/fileadmin/Files/newsletter/FACTSHEET_6.pdf
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From the IMPRESA project4 and the SCAR SWGs Policy Brief on Programming R&I 
for improved impact5, we learn that the estimated internal rates of return of investment 
of agricultural research are between 7% and 15%, and the time lag of research effect on 
productivity takes many years. If we look at innovation in particular, the cycle from initial 
research to effects on ultimate beneficiaries is sometimes longer than the career span of 
the lead researcher because of institutional constraints (particularly the need to predict 
impacts before projects begin), stifle creativity and innovation and unplanned 
coincidences, along with the role of motivated individuals which is key. Innovation 
intermediaries play an important role in reaching impact. While private research mostly 
affects improved and consolidated output (on the short term), publicly financed research 
in general addresses more the global strategic development goals on the longer term 
which makes it more difficult to monitor and evaluate effectivity.  

Furthermore, there is no coherent information about the multiple actors involved, nor 
their involvement in agricultural research which leads to duplication risks, gaps in R&I 
and inefficient knowledge valorisation. To improve efficiency in impact of agricultural 
research, the development of a culture of impact is required. Changes into co-design 
and co-delivery approaches, novel procedures for selection and review of research 
projects are required,  Greater engagement of multiple actors in the research process 
and improved agricultural R&D statistics and understanding of trends in research 
structures, topics and capacities are essential, as well as changes in ex-ante and ex-
post evaluation. Public expenditure on agricultural research needs to be better targeted. 
And to that effect, researchers should be trained in multi-actor and co-creative working 
methods. Furthermore, researchers should get improved incentives for their role in 
innovation processes in society, rather than the dominant current incentives limited to 
the scientific world. 

 

3. Definitions of R&I infrastructures  
 
Defining RIIs is a challenging task. Most definitions (solely) refer to research 
infrastructures (RIs) and additionally, knowledge infrastructures (KIs). Since 2006, the 
EC has used the following working definition on RI: ñfacilities, resources and services 
that are used by the research communities to conduct research and foster innovation in 
their fields. Where relevant, they may be used beyond research, e.g. for education or 
public services. They include: major scientific equipment (or sets of instruments); 
knowledge-based resources such as collections, archives or scientific data; e-
infrastructures, such as data and computing systems and communication networks; and 
any other infrastructure of a unique nature essential to achieve excellence in research 
and innovation. Such infrastructures may be 'single-sited', óvirtualô or 'distributedò 
(European Roadmap for Research Infrastructures, 2006).  

This definition covers major equipment or sets of instruments, as well as knowledge 
resources such as collections, archives and databases. RIs may be ósingle-sitedô, 
ódistributedô, or óvirtualô (the service being provided electronically). They often require 
structured information systems related to data management, enabling information and 
communication. These include technology-based infrastructures such as grid, 
computing, software and middleware.  The role of RIs is to offer high quality research 

 
4 Information about the H2020 IMPRESA Project is available at: 
www.cordis.europa.eu/project/rcn/110944/factsheet/en.  
5 www.scar-europe.org/index.php/akis-documents     

http://www.scar-europe.org/index.php/akis-documents
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services, thus helping the scientific community and playing a key role in the construction 
of an efficient R&I environment. Because of their ability to assemble a ócritical massô of 
people, knowledge and investment, they contribute to national, regional and European 
economic development (Borgman et al., 2013).  These research infrastructures can be 
single-sited or distributed or an e-infrastructure and can be part of a national or 
international network of facilities, or of interconnected scientific instrument networks.  

To allow EU funding, the infrastructure should offer top quality scientific and 
technological performance that is recognised as being of ómore than-national relevanceô, 
offer access to scientific users from Europe and beyond through a transparent selection 
process based on excellence and have stable and effective management. According to 
DG R&Iôs6 the action plan on long-term sustainability of RIs the following elements 
should be included: (1) ensuring R&I at the forefront of scientific excellence; (2) 
configuring European RI as skills development and mobility actors; (3) unlocking RI 
potential and stimulating industry engagement; (4) boosting RI impact, value and benefits 
of RI; (5) enhancing RI as the pillar for data production and sharing ; (6) ensuring effective 
governance and sustainable life-cycle management and (7) promoting European RI in 
the international arena.   

In recent decades the definitions of infrastructures have flourished, expanding from 
physics-based machines to incorporate any centre of knowledge or facility which is the 
core of a particular research discipline, such as a database or a collection. In a 
technological view of research, RIs are identified as cyberinfrastructures and digital 
infrastructures. The term cyberinfrastructure is used by Unsworth (2006)7 óto denote 
the layer of information, expertise, standards, policies, tools, and services that are shared 
broadly across communities of inquiry but developed for specific scholarly purposes. A 
cyberinfrastructure is something more specific than the network itself but it is something 
more general than a tool or a resource developed for a particular project, a range of 
projects, or, even more broadly, for a particular discipline. For example, digital history 
collections and the collaborative environments in which to explore and analyse them 
from multiple disciplinary perspectives, might be considered to be cyberinfrastructures. 
Whereas fibre-optic cables and storage area networks or basic communication protocols 
would fall below the line of cyberinfrastructureô (Unsworth, 2006). Digital infrastructures 
are defined as óshared, unbounded, heterogeneous, open, and evolving sociotechnical 
systems comprising an installed base of diverse information technology capabilities and 
their user, operations, and design communitiesô (Tilson, Lyytinen & Sørensen, 2010).   

In a more cultural perspective, Badenoch & Fickers (2010) define infrastructures as 
mediating structures within the research ecosystem. They óare the structures in between 
that allow things, people and signs to travel across space by means of more or less 
standardised paths and more or less standard protocols for conversion or translation. 
Thinking of infrastructures as mediating interfaces, as points of interaction and 
translation on material, institutional and discursive levels, allows us to get to the heart of 
the dynamics we seek to capture.ô Edmond (2013) states that óin its widest sense, an 
infrastructure allows us as finite individuals to achieve beyond our individual capacity to 
know, to do, to seeô. In this view, infrastructures are seen as something which allows 
people to go beyond their own capacity to know and to do, thus increasing their potential.  

 
6 http://ec.europa.eu/research/infrastructures/pdf/ri_policy_swd-infrastructures_2017.pdf 

7 "https://www.ideals.illinois.edu/browse?type=author&value=Unsworth,%20John" 

http://ec.europa.eu/research/infrastructures/pdf/ri_policy_swd-infrastructures_2017.pdf
file://///Users/annaaugustyn/Desktop/%2522https:/www.ideals.illinois.edu/browse%253ftype=author&value=Unsworth,%20John%2522
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Edwards et al. (2007) focus on the knowledge creation processes. óInfrastructures get 
below the level of the work, i.e. without specifying exactly how work is to be done or 
exactly how information is to be processed. Most systems that attempt to force 
conformity to a particular conception of a work process, have failed to achieve 
infrastructural status because they violate this principle. By contrast, email has become 
fully infrastructural because it can be used for virtually any work task.ô Alongside the 
definitions of RIs, we also find various descriptions of KIs. Edwards (2010) describes 
knowledge infrastructures as órobust networks of people, artifacts and institutions which 
generate, share, and maintain specific knowledge about the human and natural worlds.ô 
This definition is very similar to the early definition on AKIS given by Röling (1990): the 
Agricultural Knowledge and Information Systems (AKIS) is óa set of agricultural 
organizations and/or persons, and the links and interactions between them, engaged in 
such processes as the generation, transformation, transmission, storage, retrieval, 
integration, diffusion and utilization of knowledge and information, with the purpose of 
working synergistically to support decision making, problem solving and innovation in a 
given countryôs agriculture or domain thereof.ô   

Based on the definitions from literature, we broaden the definition of RII to the 
conglomerate of people, institutions, tools, facilities, which are engaged in the 
generation, capturing, preservation (organisation, storage, retrieval) and diffusion of 
different resources with the purpose of empowering and extending innovation in EU 
agriculture (Figure 1). This definition does not only focus on knowledge and innovation 
development as the centre of attention but looks beyond research communities by 
identifying flows of knowledge for co-creation, knowledge exchange, transfer and 
learning between multiple actors. Tools and facilities (the technological and technical 
elements of infrastructures) are components of a larger mechanism which include the 
generation, capture, preservation and diffusion of resources (knowledge management) 
(Weinberg, 1963). They allow to share and maintain resources, while other entities, both 
at an individual level and institutional level, provide the social elements necessary to 
capture and sustain knowledge production, through networking for both practical and 
theoretical collaboration (Weber, 2011). 
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Figure 1 Definition of RIIs.  
 

4. Typology of R&I Infrastructures  in the EU  
 
To enhance learning and innovation between multiple actors in networks, to improve 
knowledge flows in AKIS and to increase the uptake of project results for innovation, a 
shift is required from linear driven research for innovation to demand driven, multi-actor 
R&I. Three types of interconnected knowledge processes can be distinguished: co-
creation, knowledge exchange and knowledge transfer (adapted from Lans et al., 20068; 
Geerling-Eiff et al., 20069). The nature of the R&I demand determines whether co-
creation, knowledge exchange or transfer is dominant (see Figure 2) 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
8 https://edepot.wur.nl/29235  
9 http://library.wur.nl/WebQuery/wurpubs/fulltext/42190  

https://edepot.wur.nl/29235
http://library.wur.nl/WebQuery/wurpubs/fulltext/42190
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Figure 3 Knowledge process. Source: own elaboration 
 
 

1. Co-creation: is the process in which multiple actors search together when there 

is uncertainty about the direction of development, in a co-decisive process (ómulti-

actorô); 

2. Knowledge exchange: refers to ccommonly seeking certainty through sharing 

and combining existing knowledge. The aim of the solution is (still) unknown 

3. Knowledge transfer: occurs when the solution is decided and known but may still 

need to be adapted to its intended use. Transfer refers to the communication of 

explicit knowledge. 

During the SWG SCAR AKIS meeting in Brussels on 30 and 31 October 2018, several 
RIIs in the MSs were identified in a participatory exercise with the participants. Based on 
our definition of RIIs and this inventory, different institutions, networks, enabling tools 
and facilities were distinguished which all support co-creation, knowledge exchange and 
knowledge transfer in R&I. Research institutes have their own infrastructure to 
disseminate the knowledge created by their researchers, often in cooperation with other 
actors, as well as networks create an appropriate infrastructure together with multiple 
actors and organisations. Enabling tools need institutions and networks to co-create, 
exchange and transfer knowledge and vice versa. While networks and institutions are 
considered as the organisation by teams of people making knowledge valorisation 
possible, enabling tools can be considered as the hard (physical) and soft (approaches, 
strategies) supportive infrastructures. Naturally most óknowledgeô cannot be ótransportedô 
that easily. Each actor has his/her role in knowledge co-creation and valorisation. In 
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