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1. Commitment 29. Pooling internal EU resources and efforts 

through European Innovation Partnerships (responsible 

partner: WIIW) 

  
by Rumen Dobrinsky, wiiw 

 
1.1 Introduction: the concept of European Innovation 

Partnerships1 
 

Commitment 29 stands for the European Innovation Partnerships (EIPs), which provide a 

framework for bringing together all relevant stakeholders across policies, sectors and borders to 

speed up innovations that address major societal challenges, and contribute to gaining competitive 

advantages for growth and job creation in Europe.  EIPs should also address existing weaknesses in 

the European research and innovation system such as under-investment in knowledge generation 

and diffusion, framework conditions which are not sufficiently innovation-friendly, and 

fragmentation and duplication of efforts, low involvement of users and insufficient alignment of 

public actions. 

The Communication from the European Commission Europe on the Flagship Initiative 

Innovation Union stressed the need to pool European resources in order to achieve innovative 

breakthroughs that would address major societal challenges that Europe is facing at the moment 

such as the ageing population, the effects of climate change, the reduced availability of resources, 

among others. The concept of European Innovation Partnerships was put forward as a practical 

approach to achieve such a thrust. 

The EC defines European Innovation Partnerships (EIPs) as a new, challenge-driven approach 

to EU research and innovation, focusing on societal benefits and a rapid modernisation of the 

associated sectors and markets. According to their declared objectives,  “EIPs should act across the 

whole research and innovation chain, bringing together all relevant actors at EU, national and 

regional levels in order to: (i) step up research and development efforts; (ii) coordinate investments 

in demonstration and pilots; (iii) anticipate and fast-track any necessary regulation and standards; 

and (iv) mobilise ‘demand’ in particular through better coordinated public procurement to ensure 

that any breakthroughs are quickly brought to market.”2  

According to the report of the independent expert group set up by the EC set to assess 

progress and evaluate the overall performance of the EIPs and chaired by Esko Aho, the intention of 

                                                
1 This report is part of I3U Deliverable 7.1 - Literature Review and Data Collection as regards Commitment 29, 

European Innovation Partnerships. It follows an uniform outline as agreed for the four commitments covered 

in WP7 “EIP and Leveraging policies externally”. 

2 http://ec.europa.eu/research/innovation-union/index_en.cfm?pg=eip 
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the EIPs is to install a new logic of innovation by integrating, harnessing and exploiting Europe’s 

potential in a way that creates a new ecosystem of innovation and by operating across demand and 

supply (European Commission, 2014).  

As of 2015, EU has launched five EIPs to address the following key social challenges: 

 EIP on Active & Healthy Ageing (AHA) (November 2011) 

 EIP Water (June 2012) 

 Agricultural Productivity & Sustainability (Agri-) EIP  (June 2012) 

 EIP on Raw Materials (RM) (October 2012) 

 EIP on Smart Cities and Communities (SCC) (March 2013) 

This report presents an overview of the literature (both theoretical and empirical) relevant to 

the European Innovation Partnerships. The purpose of the overview is to put this innovative effort of 

the EU into perspective, to compare it with similar experiences undertaken by other countries and 

bodies and, based on that, to draw some conclusions with practical relevance for the next steps in 

the I3U project, namely the state of implementation of the EIPs and the direct impact assessment. 

 

1.2 Review of the theoretical literature 

 

1.2.1 The notion of partnership 

 

The very term “partnership”3 is widely used in different contexts and very often is overloaded 

with conflicting connotations. In a broader, philosophical sense, Carnwell and Buchanan (2008) define 

partnership as a “shared commitment, where all partners have a right and an obligation to participate 

and will be affected equally by the benefits and disadvantages arising from the partnership”. The 

Business Dictionary defines partnership as “a type of business organization in which two or more 

individuals pool money, skills, and other resources, and share profit and loss in accordance with 

terms of the partnership agreement.4   

Indeed, the definitional aspects of the term are widely discussed in the literature.5 Lyons and 

Hamlin (1991) stress that in fact there may be an infinite range of partnership activities – and 

partnership arrangements – to undertake such activities. Very often, the term is used in the context 

of “public-private partnership” (PPP) to denote relational liaison between the public and the private 

sectors.6 This notwithstanding, it should be noted that a number of partnerships fall into the category 

                                                
3 While we start from a more general perspective on the notion of partnerships, what follows is mostly focused 

on R&D and/or innovation partnerships. 

4 http://www.businessdictionary.com/definition/partnership.html 

5 For an analytical overview and discussion see McQuaid (2000, 2009). 

6 It should be noted that there exists one specific class of PPPs, those for infrastructure development and/or 

for the provision of public services. The European Commission defines such arrangements as: “A PPP is a 

partnership between the public sector and the private sector for the purpose of delivering a project or a service 

traditionally provided by the public sector” (European Commission, 2003). Such PPPs involve a comprehensive 

long-term contract between a public sector authority and a private party (usually related to a long-term 

investment project) and typically the private sector consortium forms a special company – a "special purpose 

vehicle" – to develop and run the project and/or deliver the service. This specific class of PPPs does not overlap 
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of “private-private partnerships” (Link, Paton and Siegel, 2002). 

 

McQuaid (2000) points out that the definition of a partnership depends on the underlying 

assumptions such as the expected synergetic effect (“the sum is greater than the parts”), the common 

or overlapping objective(s) of the parties engaging in a partnership, as well as the possibility of 

pursuing non-purely-commercial goals (at least by some of the partners). Hence, many of the 

definitional approaches are context-specific, depending on the contextual environment in which a 

partnership operates and, respectively, its specific objectives. Moreover, the definitional 

interpretation may be linked to different levels of organisation and management or the geographical 

delineation. The definition of a partnership may also depend on some of its functional characteristics 

such as the nature of the relationships among partners, the management of these relationships 

including the dispute resolution, the sharing of resources, costs, risks and benefits, etc. 

In the mainstream economic literature, where formalized behavioural relations are key 

instruments for theoretical advances, partnerships tend to be defined in a more narrow and concrete 

sense. On the one hand, this facilitates the construction of the respective mathematical models but 

on the other hand, such models also have a narrowly defined scope of interpretation. As an example, 

Levin and Tadelis (2002) who investigate the economic rationale for partnerships through a formal 

behavioural model take the redistribution of profits among the partners as the defining feature of a 

partnership. 

The OECD (1990) has put forward a useful definition partnerships which seeks a more general 

coverage and a neutral stance on some of the above assumptions, which goes on as:  “Systems of 

formalised co-operation, grounded in legally binding arrangements or informal understandings, co-

operative working relationships, and mutually adopted plans among a number of institutions. They 

involve agreements on policy and programme objectives and the sharing of responsibility, resources, 

risks and benefits over a specified period of time.” The OECD (2008) has also come up with a related 

working definition of PPPs as “contractual agreements between the government and one or more 

private partners … according to which the private partners deliver the service in such a manner that 

the service delivery objectives of the government are aligned with the profit objectives of the private 

partners and where the effectiveness of the alignment depends on a sufficient transfer of risk to the 

private partners”. 

Boland, Phillips and Ryan (2011) maintain that no one standard model exists for PPPs and 

therefore they should rather be viewed as “a process that allocates risk and reward on an equitable 

basis among key stakeholders”. Furthermore they claim that a true PPP should be based on the 

sharing of authority, risk, responsibility, accountability and benefit, based on different forms of 

collaboration between the public, private and other partners defining the levels of the sharing of 

risks and benefits. 

 In turn, Hartwich, González and Vieira (2004) and Hartwich and Tola (2007) point out that 

partnerships should not be understood as a static arrangement but rather as a process that evolves 

over time. In the course of this dynamic process, both the partnership objectives and the 

arrangements instituted to pursue these objectives may also undergo dynamic changes. 

 

                                                

with what is understood as “innovation partnerships” and therefore will not be covered in this literature review. 
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1.2.2 The rationale of partnerships  

  

Partnerships involving public sector participation – as are most of the existing ones – are a 

form of public sector intervention. Thus when analysing the rationale for their emergence, one needs 

to put this into the perspective and context of the rationale for policy intervention. 

 One of the most widely cited justifications for policy intervention is market failure, the case 

when market forces alone do not produce an efficient allocation of goods and services. More 

recently, and especially with the advance of evolutionary economics, which emphasizes the systemic 

nature of economic processes, the rationale for policy intervention was enriched with the 

identification of the incidences of “systemic failures”. Arnold and Thuriaux (2003) draw attention to 

several systemic failures:  

 Failures in social institutions (such as universities and research institutes, public regulatory 

and policy implementation offices, etc.) that constitute parts of the national innovation 

system amounting to their inability to perform efficiently their functions, with negative 

consequences to agents/stakeholders that rely on these functions.  

 Network failures, which have to do with problems in the interaction among different 

agents/stakeholders (e.g. due to poor interlinkages among them, low degree of trust, high 

perceived transaction costs, unsupportive market structure, etc.). 

 Capability failures in firms and other stakeholders, which come to their inability to act in their 

own best interests (e.g. due to poor managerial or technological skills, deficits of or inability 

to absorb externally generated technologies). 

 Framework failures, related to difficulties in the broad framework conditions (such as 

unsupportive regulations, dysfunctional regulatory bodies, poor business environment, 

mismatches in social and cultural values, etc.), with negative implications for the functioning 

of knowledge-intensive and knowledge-driven activities. 

The evolutionary literature conjectures that the state has a superior ability and capacity to 

address such failures. In this context, partnerships can be regarded as specific policy interventions – 

and tools addressing coordination externalities (Dobrinsky, 2009). An important knowledge-based 

rationale for policy intervention is to address specific information and knowledge externalities, by 

stimulating a process of “discovery” that would help filling knowledge gaps that restrain 

entrepreneurship (Hausmann and Rodrik 2003; Rodrik 2004).  Typical examples of such externalities 

are those related to the underlying cost structure of the economy that entrepreneurs face when 

introducing a new product: in this situation, entrepreneurs discover what it actually costs to produce 

the product when producing it.  

 Rodrik (2004) scrutinizes also another case when a project requires simultaneous, large-scale 

investments to be made in order to become profitable which, in turn, calls for significant coordination 

efforts for making this happen. In the absence of public sector intervention, this may often result in 

a coordination failure for a multitude of reasons that would prevent simultaneous investments by 

the parties. He also points out that in this case there is no need for additional pubic sector funding 

or subsidy; “the trick is to get these investments made in the first place” which can be organised and 

managed within a partnership made thanks to the superior coordination capacity of the state. 

 Thus public-private partnerships can also be regarded as policy tools addressing coordination 

externalities. They help in overcoming information and knowledge asymmetries among potential 

stakeholders and help in engineering new projects that would not have been in place in the absence 
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of the public intervention. Reaching a mutually satisfactory agreement on sharing the risks of the 

venture is the basis for mobilizing private sector participation in the project (Dobrinsky, 2009).  

 

 Wessner (2003) provides a comprehensive analytical assessment of the drivers of partnerships 

drawing on the assessment of strategic research partnerships in the United States. He points out that 

public-private partnerships can help overcome barriers such as project scale and cost, dispersed 

expertise, and technical and commercial risk, among others, and ultimately to generate incremental 

social welfare effects. He identifies the following key drivers of partnerships: 

 The demand for new technologies that require collective action, particularly in the case of 

high-spillover goods, where technology advances generates benefits beyond those that can 

be captured by innovating firms; 

 The need for investment in combinations of technologies that may remain unexploited in 

companies or industries in the absence of coordination; 

 The societal demand for socially beneficial R&D which would not be undertaken in the 

absence of a partnership; 

 Widespread demand for new technologies or products resulting in a situation when the scope 

of the market is larger than the capacity of single, separate firms to capture it; 

 The potential for a “public good” effect of the new technology, which can be beneficial to 

many firms (and not detrimental to any of them) and to the society as a whole. 

Hartwich and Tola (2007) and Hartwich, González and Vieira (2004) point out that partnerships 

establish complex decision problems within which each partner not only looks at its own costs and 

benefits, but also at those of the other partners. They suggest a number of conditions that must be 

in place for a potential partnership to evolve into a genuine one:  

 Common interest: the joint activities should provide benefit to all parties in the partnership; 

 Cost-benefit condition: the perceived benefits of the joint activities should outweigh the 

costs; 

 Synergy-through-collaboration: the perceived benefits should be higher than those resulting 

from equivalent investments in non-partnership; 

 No-conflict condition: the benefits should not generate conflict with other interests of the 

parties; 

 Proportional-benefits-condition: the perceived benefits are not disproportionally lower than 

those of other parties.  

Related to the above, Hartwich et al. (2003) suggests that there are five steps to consider in 

the process of building partnerships:  

(1) Identification of the common interest space;  

(2) Negotiation and design of the partnership contract, including legal, funding and 

governance issues; 

(3) Implementation; 

(4) Evaluation of achievement; 

(5) Decision on wrapping up (if the joint objectives are achieved) or continuation of the joint 

activities (if the objectives are not yet achieved, or if there are new promising objectives to pursue in 

the partnership arrangement).  
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1.2.3 Taxonomy of partnerships 

  

As per the colourful expression of Lyons and Hamlin (1991), “there is an infinite range of 

partnership activities as the methods for carrying out such (private-public) partnerships are limited 

only by the imagination, and economic development offices are becoming increasingly innovative in 

their use of the concept”. Given this, a number of essays in this strand of the literature have sought 

to come up with a taxonomy of partnerships. 

Hagedoorn, Link, and Vonortas (2000), Hall 2006, Hall et al. (2001), among others, seek to 

identify different types of partnerships depending on the theoretical justification of their rationale. 

They have suggested that the collaboration among partners (in this case on R&D and innovation 

activities) can be rationalized in the context of four complimentary theoretical frameworks:  

1) Transaction costs conjecture. Transaction cost economics postulates that firms seek to their 

minimize transaction costs (including those related to contract enforcement, the incidence of 

opportunistic behaviour, internalization costs, etc.). Partnerships can be seen by firms as an 

arrangement that, for certain types of activities, provide opportunities to lower or minimize 

transaction costs; 

2) Strategic management conjecture. It suggests that partnerships can allow firms to achieve 

economies of scale and scope (such as pooling of risk, sharing of costs, co-opting 

competition, coordination within value chains, learning from partners, etc.) which are 

unobtainable in the absence of collaboration; 

3) Industrial organization theory conjecture. Starting from the understanding that knowledge is 

a public good (as the returns on investment are insufficient to warrant basic research and 

development), it suggests that public and private partners have a vested interest to share 

costs on the way towards the commercialization of knowledge.  Collaboration in the process 

allows partners to accumulate and deploy resources and capabilities, to strengthen their 

market positions and increase the return on investment; 

4) Innovation systems approaches. These examine how collaborations between public and 

private agents in the generation, exchange, and use of knowledge are conditioned by their 

capabilities, interlinkages and interactions, the prevailing framework conditions as well as by 

the general social and economic context. These will be discussed in more detail in section 

2.4. 

Drawing on these or similar conjectures, some authors have proposed different typologies of 

partnerships. Thus Link, Paton and Siegel (2002) define the following categories of strategic research 

partnerships (SRPs)7 in the United States: 

 Research joint ventures (RJVs); 

 Strategic alliances and networks;  

 Industry consortia; 

                                                
7 These authors define SRPs as any cooperative relationship involving organizations that conduct or sponsor 

R&D. SRPs are a specific form of cooperative relationship associated with the undertaking of a collaborative 

effort with a significant R&D component, which brings together stakeholders with complementary capabilities. 

They do not necessarily involve a public financing component (e.g., there exist both “private-private” and 

“public-private research alliances”) but may be targeted by other public policy instruments (Link, Paton and 

Siegel, 2002) 
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 Co-operative research and development agreements; 

 Publicly funded research and development centres; 

 Licensing and sponsored research agreements involving universities; 

 Government-sponsored laboratories and firms; 

 University-based entrepreneurial start-ups;  

 University-Industry technology transfer; 

 Collaborative relationships involving public and privately-financed scientists. 

In turn, Martin (2003) suggests the following main targets – representing joint or overlapping 

objectives of the participating partners – that strategic research alliances can pursue: 

 Increase of knowledge generation; 

 Transfer of knowledge generated in public laboratories to the private sector; 

 Increase the diffusion of commercially applicable knowledge; 

 Augment the absorptive capacity of the commercial partners; 

 Increase the level and effectiveness of private innovation; 

 Correct for market failures preventing or suppressing innovative activity. 

Furthermore, Hodge and Greve (2007) distinguish between five different families of PPPs: 

 Institutional co-operation for joint production and risk sharing; 

 Long-term contracts, which emphasise tight specification of outputs in long-term legal 

contracts; 

 Public policy networks (in which loose stakeholder relationships are emphasised); 

 Civil society and community development partnerships; 

 Urban renewal and downtown economic development partnerships. 

 
1.2.4 Partnerships for innovation 

 

Innovation in the modern economy is a highly complex process, involving the interactions of 

a whole range of “innovation stakeholders”: innovative entrepreneurs, academic and R&D 

institutions, the business sector as source and target of innovation, innovation intermediaries and 

support institutions, public bodies, financial institutions, etc. Cooperation among stakeholders is 

both an important feature and a prerequisite for innovation to take place. Lack of, or insufficient 

collaboration between innovation stakeholders can be considered as a systemic failure and therefore 

there is a rationale for addressing such problems by policy intervention. A number of innovation 

policy instruments target specifically the breeding of cooperation among actors in the innovation 

process. 

The notion “national innovation system” (NIS) reflects the understanding that the innovation 

process takes part in a system (the systemic view on innovation) and characterizes the systemic 

interdependencies that influence the processes of generation and diffusion of innovation in the 

economy. One of the broad definitions of the NIS (Freeman, 1987) is: “the network of institutions in 

the public and private sectors whose activities and interactions initiate, import, modify and diffuse 

new technologies”.   

Hall (2006) stresses that the NIS concept refers to the system of all actors involved in the 

production, diffusion adoption and use of knowledge. He points out that this system is shaped by 

habits, routines and practices of actors and the way these relate to knowledge generation, sharing 

http://www.i3u-innovationunion.eu/


 

D7.1 | Literature Review and Data Collection 

 

www.i3u-innovationunion.eu Page 11 of 111 This project has received funding from the European 
Union’s Horizon 2020 research and innovation 
programme under grant agreement No 645884.    

 
 
 
 

and commercialization. The innovation process is viewed as one involving interactive learning, 

embedded in series of relationships and institutional contexts that evolve over time. 

The systemic approach to innovation helps to identify specific aspects (strengths, weaknesses, 

driving forces, etc.) of the innovation process and hence to identify possible policy actions and 

measures that could help improve innovative performance. In this context, innovation partnerships 

help in overcoming information and knowledge asymmetries among potential stakeholders and help 

in engineering new projects that would not have been in place in the absence of the public 

intervention (Dobrinsky, 2009).  

Regardless of the nature of the joint venture, designing and running a partnership implies 

continuous knowledge- and information-sharing among the partners. Reaching a mutually 

satisfactory agreement on sharing the risks of the venture is the basis for mobilizing stakeholder 

participation in the project. Thus Hartwich, González and Vieira (2004) view innovation partnerships 

as cooperative arrangements which involve shared ownership and responsibility, joint investment, 

shared risk taking and mutual benefit. Boland, Phillips and Ryan (2011) highlight the importance of 

partnerships in promoting collaborative governance which is essential in the production and 

commercialisation of knowledge. This is so because innovation is dependent on turning the 

recombining of different types of knowledge into new ideas, markets, products or services that meet 

with market or societal acceptance. 

Wessner (2003) stresses the role of partnerships in facilitating the transfer of scientific 

knowledge to real products, by bringing innovations to the point where private actors can introduce 

them to the market. The upshot is accelerated progress in obtaining the benefits of new products, 

new processes, and new knowledge into the market has positive consequences for economic growth 

and human welfare. Moreover, Sakakibara and Dodgson (2003) emphasise the fact that research 

partnerships involving shared commitment of resources and risk can occur both vertically throughout 

a value chain and horizontally, between partners at the same level in the value chain. 

Hall (2006) points out to the importance of the way R&D and innovation partnerships 

recognize and value the diversity of stakeholders in the innovation process and the institutional 

factors governing their participation and roles. From this perspective, he draws a number of insights 

on the nature of such partnerships: 

 Partnering and other forms of alliances are innovation strategies that facilitate the access to 

knowledge from different types of knowledge bases; 

 Partnerships facilitate the sharing and joint application of different types of knowledge: 

organized science and codified knowledge (from the private or public sector) as well as tacit 

knowledge; 

 Knowledge sharing and access can be governed by formal agreements, but is often governed 

by informal institutions such as trust and traditions of those involved; 

 Partnerships can be instrumental in promoting not only science-based technical innovations, 

but also process, managerial, institutional and policy innovations; 

 They are efficient also in promoting incremental innovation associated with small changes, 

incremental learning and problem solving; 

 Partnerships also facilitate interconnectedness and interaction between technical and 

institutional innovations – new ways of producing knowledge give rise to further innovations 

that present new possibilities for producing and using knowledge. 

In general, the European Innovation Partnerships (EIPs) fall indeed into the category of 

http://www.i3u-innovationunion.eu/


 

D7.1 | Literature Review and Data Collection 

 

www.i3u-innovationunion.eu Page 12 of 111 This project has received funding from the European 
Union’s Horizon 2020 research and innovation 
programme under grant agreement No 645884.    

 
 
 
 

innovation partnerships as discussed in this section. Thus Martin (2013) and Poppe (2014) put the 

EIPs into the context and perspective of innovation systems. In particular they stress the role of the 

modern Agricultural Knowledge and Innovation Systems (AKIS) and highlight the role of EIP-Agri as 

an effective institutional arrangement within the AKIS. 

 We shall return to a discussion of the specific details and characteristics of the EIPs in 

section 3.3. 

 

1.3 Review of the empirical literature 
  

In this section we provide an overview of selected empirical studies on the experiences, 

performance and lessons learned from studying the functioning of various partnership 

arrangements. The main emphasis will again (as in section 2) on the empirical studies of partnerships 

with objectives relevant to R&D and innovation.8 

 
1.3.1 Empirical assessment of partnership experiences 

 

The available empirical literature on the experiences of R&D and innovation partnerships is 

not very abundant. There are several well documented assessments of US experiences where there 

is some tradition in this area. Other empirical studies focus on specific sectors (agriculture is a point 

in case). But overall, at this point in time probably the available empirical evidence is not seem to be 

sufficient to draw definitive evidence-based conclusions of more general relevance on partnership 

experiences. Some key results from these empirical findings (on the success factors of partnerships) 

are summarised separately in section 3.2 

The Steering Committee for Government-Industry Partnerships for the Development of New 

Technologies at the US National Academy of Sciences commissioned a study of the experiences of 

such partnerships in the United States (Wessner, 2003). The report reflects the main findings and 

recommendations by the groups of independent experts of a comprehensive review of the public-

private partnerships program. The analysis covers four main areas: a) current US partnership 

programs; b) potential U.S. partnership programs; c) industry-national laboratory partnerships and 

d) international collaboration and benchmarking. The analysis has focused on the operation of 

partnerships, including the lessons they offer and how to apply those lessons (both positive and 

negative) to make partnerships more effective. 

Below is an excerpt of some selected key findings of this review (other findings are discussed 

in section 3.2 below): 

 “Public-private partnerships, involving cooperative research and development activities 

among industry, government laboratories, and universities, can play an instrumental role in 

accelerating the development of new technologies from idea to market; 

                                                
8 There is considerable empirical literature on the experiences of PPPs for infrastructure development and/or 

the provision of public services. However, as already mentioned in section 2, there partnership arrangements 

have very limited, if any at all, overlap with innovation partnerships and therefor are not covered in this 

literature review. 
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 Partnerships help bring innovations to the point where private actors can bring them to the 

market; 

 Partnerships offer a means to integrate the diverse participants in the … innovation system; 

 In many cases, no single participant could pursue the development of these technologies 

effectively; 

 Successful partnerships do tend to be characterized by industry leadership, public 

commitments that are limited and defined, clear objectives, cost sharing, and effective 

evaluation processes; 

 In terms of both project scale and timing in the innovation process, properly constructed 

partnerships do not displace private finance; 

 Partnerships focus on earlier stages of the innovation stream than many venture investments 

and often concentrate on technologies that pose greater risks and offer broader returns than 

the private investor will normally find attractive; 

 Public-private partnerships are a mechanism to provide catalytic funding. They articulate 

needs, sometimes create early demand, and coordinate the needed expertise. In doing so, 

they help foster the creativity and invention needed to prime the process of innovation.” 

Link, Paton and Siegel (2002) present an empirical assessment of SRPs in the United States 

focusing on the analysis of the antecedents and consequences of a specific legislative initiative 

designed to stimulate the formation of SRPs, the National Cooperative Research Act of 1984. For this 

purpose they estimate an econometric model linking research joint ventures (JRV) and various policy 

variables. The regression estimates imply that there is an inverse relationship between proxies for 

global competitiveness in high technology and emergence of RJVs.  Their main conclusion is the 

Advanced Technology Program run by the US Commerce Department has had a visible impact on 

the development of such partnerships. These findings also imply that public funding of R&D 

stimulate firms to engage in collaborative research projects. Furthermore, they conclude that public-

private partnerships may lead to the formation of additional private-private partnerships. 

Sakakibara and Dodgson (2003) evaluate the role of Strategic Research Partnerships (SRPs) 

in Asia based on empirical evidence from three countries: Japan, Korea and Taiwan. The authors find 

that the different institutional settings that the three countries have influence the role that SRPs can 

play in each country. Thus “In Japan, the lack of spillover channels, limited opportunities for mergers 

and acquisitions, weak university research and pressure for internal diversification motivate firms to 

form SRPs. In Korea, SRPs are regarded as a means to promote large-scale research projects. In 

Taiwan, SRPs are formed to facilitate technological diffusion.” The authors conclude that there is a 

need to enhance the capacity of policymakers to evaluate the functioning of SRPs in order to raise 

their potential to contribute to mutually beneficial objectives. 

Spielman, Hartwich and von Grebmer (2010) examine the role of public–private partnerships 

in international agricultural research, focusing on key issues such as: “(1) whether public–private 

partnerships contribute to reducing the costs of research, (2) whether they promote innovative 

research, and (3) whether they enhance the impact of research on smallholders and other 

marginalized groups”. The study covers 75 such projects undertaken by the research centres and 

programs of the Consultative Group on International Agricultural Research (CGIAR)9 in partnership 

                                                
9 CGIAR (http://www.cgiar.org/) is a worldwide partnership addressing agricultural research for development 

which is carried out by 15 Centers, that are members of the CGIAR Consortium, in close collaboration with a 
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with various types of private firms. One of the main objectives is to study the factors that contribute 

to the success of such collaborative projects (these results are discussed in section 3.2). 

Hartwich, González and Vieira (2004) report the results from an empirical assessment of 

agrichain public-private partnerships in Latin America which are a traditional and widespread 

institutional arrangement in this region and many of them focus on innovation development in 

agriculture. The declared aim of the study is to study empirically whether public-private partnerships 

can be an appropriate tool to foster innovation in agrichains in Latin America. It also analyses whether 

these partnerships have contributed benefits for both the private and public agents. The analysis is 

based on a model seeking to explain the behaviour of actors involved in public-private partnerships 

and draws from a database of 124 partnerships in nine countries in Latin America. 

According to the conclusions of the authors of the study, the strength of the partnerships 

brings about faster benefits through quicker information, diffusion and product deployment. In 

addition to maximizing efficiencies and innovation of private enterprises, public-private partnerships 

also provide capital to co-finance government programs in areas where social benefits are expected. 

On the other hand, the study shows that the two sectors “public research” and “private agri-industry” 

face difficulties to form viable partnerships leading to systematic upgrading of agrichains. The 

authors claim that: “The private perspective continues to dominate, and the public sector often does 

not identify and support those partnerships that generate social benefits. There is not enough 

strategic planning or priority setting by either public or private sector associations with regard to 

where innovations are most urgently needed and where they can have the greatest positive impact 

on people and society.” Instead, public-private partnerships are often created for other reasons such 

as: the research interest of the public sector researcher; tax benefits for the firms that engage in 

partnerships exemption (e.g. exemptions of R&D expenditure); small-scale farmers seeking to obtain 

public support, etc. 

 Hartwich and Tola (2007) report additional results based on the same sample of 124 

partnerships in agro-industrial research in Latin America. These results suggest that “there are many 

different ways in which partners can organise their collaborative R&D activities under a partnership 

agreement. Sometimes partners choose very specific innovation problems and solve them through 

a one-by-one interaction. In others, organisations of a whole sector join round tables to develop a 

common vision and plan activities towards improved competitiveness. The type of partnership 

partners choose depends on the type of public engagement.”  One of the main conclusions from the 

empirical evidence is that partnerships in Latin American agricultural innovation are often formed 

without clear perceptions of the costs involved and benefits to be obtained. 

 
1.3.2 The key factors of success of partnerships 

  

In view of the objectives of this literature review, we provide a focused summary of some 

evidence-based conclusions about the key factors of success of partnerships drawing on the 

conclusion of (the relatively limited number of) empirical studies. 

The National Academy of Sciences study of US SRPs (Wessner, 2003) provides an extensive 

                                                

range of of partners, including national and regional research institutes, civil society organizations, academia, 

development organizations and the private sector. 
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overview of the success factors. According to the assessment in this study, industry initiation and 

leadership, public commitments are among the key success factors. Among other factors that 

contribute to the success of partnerships are the fair cost sharing of resources (providing predictable 

limits to public commitments), clear objectives, and learning through evaluation of measurable 

outcomes. The study points out that effective leadership and cost sharing can help motivate 

participants in a partnership to act in ways that advance their joint objectives. The experts 

undertaking this assessment also highlight the importance of consensus on goals and the 

assessment of progress and hence the need for regular evaluations. At the same time, the authors 

stress that partnerships are not a panacea; the decision on engaging in a partnership needs to be 

carefully gauged vis-à-vis the objectives of the initiative and expectations need to be realistic. Not 

all partnerships have proven to be successful and one of the important factors of disappointment 

has been the underestimation of the risks entailed in some R&D and innovation ventures.  

Hall et al. (2004) summarize 12 lessons about partnerships: 

1) “Partnering is a pragmatic response to the need to accomplish complex tasks that cut across 

disciplinary, organizational, and sectoral mandates. Joint task identification and definition 

builds partnership. Forced partnerships and ritualistic partnerships have no value and will not 

be sustained; 

2) Partnerships should only last as long as there is a shared task to be accomplished and should 

not be viewed as a permanent linkage; 

3) Not all organizations have the appropriate skill to be good partners; 

4) While the clear definition of roles for all partners is important, it also needs to be recognized 

that the roles of partners change during the innovation process, with different partners 

assuming greater importance at certain times; 

5) Partnering helps sharing of resources, skills, and knowledge and thus is critical to learning 

and innovation. Not all organizations have a culture of learning. This restricts both their ability 

to partner and generate institutional innovations; 

6) Rigid institutional and organizational structures, particularly those with hierarchical designs 

tend to stifle learning and the development of iterative relationships with broader sets of 

partners; 

7) While it is easy to stereotype public, private and NGO organizations, and the organizational 

culture that goes with them, there is a need to examine these more closely in the analysis of 

project partnership viability; 

8) Successful partners have intuitive ways of identifying each other that relate to shared values, 

trust, and complementarity. Shared history built up over previous partnerships obviously 

contributes to this. To promote partnership it is necessary to provide opportunities for this 

trust to develop; 

9) Partnership skills are part of a range of capabilities that help organizations innovate, and that 

are learned through interaction with partners and networks; 

10) How organizations learn and build up these skills is not yet entirely clear; 

11) The strengthening of learning processes in project partners appears to be a key area of 

capacity development; 

12) Activities that widen the interaction of organizations with other partners and networks are 

likely to be an important way of building up innovation capabilities, both in individual 

organizations and in wider national systems.” 
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The study undertaken by Hartwich, González and Vieira (2004) also points out the primordial 

role of visionary leadership and fair partnering experience for the success of partnerships. They sum 

up their findings about the factors of success of partnerships (which they also consider as policy 

lessons) as follows:  

1) “Improve public planning and priority setting and provide researchers with clear strategic 

guidance if they enter into specific research areas to be pursued through public-private 

partnerships; 

2) Develop an evaluation framework to assess the social benefits of public-private partnerships. 

This goes beyond protection of intellectual property rights to examine evaluation criteria 

regarding the socioeconomic and environmental costs and benefits of a potential innovation. 

However, such an evaluation framework should be practical and allow for rapid appraisals 

under conditions of limited data availability; 

3) Set up outreach units in research organizations, universities, and governments to help apply 

planning and evaluation procedures and to support public agents in negotiating partnership 

arrangements, setting them up, and ensuring their functioning. In fact, public and private 

sectors alike will need to raise their profile in negotiating, designing, and executing 

partnerships; 

4) Revise the funding strategies of public funds to avoid supporting pseudo-partnerships in 

which only one partner benefits (while the other has a representational role); 

5) Raise awareness and build capacity among private entrepreneurs and public researchers 

concerning the benefits of partnerships and what is required to make them successful; 

6) Further train those who can provide leadership for partnership development—not only 

research leaders and administrators, but fund managers and representatives of organizations 

that promote innovations.” 

 
1.3.3 Some empirical evidence on the EIPs since their inception 

 

The five EIPs are relatively new institutional arrangements and some of them are still in their 

embryonic form. As of today, not much empirical evidence is available on their functioning and 

outcomes. Still, based on the available information and evidence, some tentative conclusions can be 

made on the first phases of their operations.  

All EIPs EIP follow a more or less uniform process of setting up and organising their activities 

(this is basically a “top-down” process), which includes the following main ingredients:   

 Undertake a gap analysis to identify the EIP focus/priority areas; 

 Prepare a Strategic Implementation Plan (SIP); 

 Mobilise commitments from the EIP constituency of stakeholders; 

 Scaling up the results of implementing the commitments; 

 Growing the community; 

 Meeting the socio-economic goals set for the EIP. 

Similarly, all EIPs have a more or less identical governance structures led by Steering Group 

(SG) which include key stakeholders and which provide strategic direction for the EIP. In addition 

most EIPs have also Focus/Action Groups (or equivalent), which lead the operational work within the 

respective focus areas. 
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The first comprehensive assessment of the EIPs was undertaken in 2013 by the independent 

expert group set up by the EC set to assess progress and evaluate the overall performance of the 

EIPs (European Commission, 2014). 

 According to the core assessment of the expert group, the EIPs have been successful in 

bringing together different stakeholders promoting innovation and have contributed to deepening 

of the dialogue between policy-makers and innovators. At the same time, the expert group points 

out that the operational model of the EIP is unnecessarily complex while at the same time lacking a 

dedicated EC structure overseeing the EIPs. They also indicate delays in establishing a proper 

monitoring and evaluation process of the EIPs’ performance. Ultimately, the group of experts 

concludes that one of the key objectives in setting up the EIPs, namely, “pooling forces to achieve 

breakthroughs” has not yet been achieved despite the best efforts of all stakeholders involved. 

 The expert group has formulated 8 key recommendations  

 “Adopt improved criteria for launching new EIPs; 

 Provide an architecture for systemic change; 

 Deploy a professional Design Team to guide the work of the EIPs; 

 Adopt an ecosystem approach to delivery; 

 Build a level playing field proactively; 

 Adopt clear indicators for success; 

 Secure committed high-level leadership and adopt an effective governance model; 

 Improve the stakeholder model.” 

 In the following subsections we provide some specific empirical evidences on each of the five 

EIPs as presented in publicly available documents. 

 

1.3.3.1 EIP AHA 

 

 The EIP AHA10 was the first one that was set up in 2011 as a pilot. The experience of running 

EIP AHA was then used in the setting up of the other EIPs. 

 EIP AHA brings together key stakeholders (end users, public authorities, industry) actors in 

the respective innovation cycle, from research to adoption (adaptation), along with those engaged 

in standardisation and regulation. The partnership provides these actors with a forum in which they 

can cooperate, united around a common vision that values older people and their contribution to 

society, identify and overcome potential innovations barriers and mobilise instruments.  

 EIP AHA identified three main priority areas (“pillars”) of its activity (SIP AHA, 2011): (1) 

Prevention, screening and early diagnosis; (2) Care and cure; and (3) Active ageing and independent 

living. In addition, horizontal actions have been identified that address framework conditions, 

promote connections between the different priority areas of work, and are enablers for all other 

actions, including regulatory and funding schemes. Respectively it set up six Action Groups: (1) 

Prescription and adherence action at regional level; (2) Falls Prevention; (3) Prevention of functional 

decline and frailty; (4) Integrated care; (5) Independent living; and (6) Age-friendly environments. 

 Each Action Group has developed its own action plans detailing projects and initiatives and 

their implementation. As of 2014, EIP AHA extended over 1,000 EU regions, mobilised 3,000 engaged 

                                                
10 http://ec.europa.eu/research/innovation-union/index_en.cfm?section=active-healthy-ageing&pg=home. 

This site contains links to most of the documents on the EAI activity up to date. 
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partners and 300 leading organisations with over euro 1 bn of commitments. 

 

1.3.3.2 EIP Water 

 

 The EIP Water11 aims to identify, test, scale up, disseminate and stimulate the market uptake 

of innovative solutions for 10 major water related challenges by the year 2020 (SIP-Water, 2013; 

European Commission 2014). The strategic objectives of the EIP Water are: (a) To provide safe, 

available and affordable water for all, while ensuring sufficient water for the environment; (b) To 

achieve the relative decoupling of the depletion of water resources from the level of economic 

activity in key EU sectors (including energy, farming and chemicals); and (c) To maintain and 

enhance the good status of waters in all EU river basins – in terms of quality, quantity and use, and 

in the context of increasing pressures on water resources. 

In pursuing such objectives, the partnership focuses on four general targets: (1) Resolving 

water challenges with sustainable innovations; (2) Creating market opportunities and removing 

barriers for global water solutions; (3) Increasing competitiveness of the European water sector 

through fostering partnerships; and (4) Supporting the green economy through blue innovation. 

Accordingly EIP Water has identified the following priority areas: (1) Water reuse and recycling; (2) 

Water and wastewater treatment, including recovery of resources; (3) Water-energy nexus; (4) Flood 

and drought risk management (target: increased resilience reduces loss and damage from floods 

and droughts); and (5) Ecosystem services. In addition, some cross-cutting priorities have been 

identified that address framework conditions, promote connections between the different priority 

areas of work, and are enablers for all other actions 

It is envisaged that the Action Groups committed to work on the EAI priority actions will be 

the core of implementation. Action Groups are due to report on an annual basis on their progress 

and on the bottlenecks/barriers they encounter in their activity. These experiences are due to be 

disseminated and translated into policy recommendations. 

 

1.3.3.3 EIP-Agri 

 

EIP-Agri12 has set for itself two main objectives and headline targets (SIP-Agri, 2013, European 

Commission 2014): (1) To reverse the recent trend of diminishing productivity gains by 2020 

(indicator for productivity and efficiency); (2) To secure soil functionality in Europe at a satisfactory 

                                                
11 http://ec.europa.eu/environment/water/innovationpartnership/index_en.htm. This site contains links to most 

of the documents on the EAI activity up to date.  

EIP Water should not be confused with The European Water Partnership (EWP - http://www.ewp.eu/) which is 

an independent value based non-profit organisation structured as an open and inclusive member association. 

EWP was founded in 2006 as a non-profit organization, located in Brussels. The prime target of all activities 

and motivation of the European Water Partnership is to unite and stimulate people and stakeholders all over 

Europe to change their mindset and act in strong partnership for achieving water sustainability by solving 

Europe’s water challenges until 2030. 

12 http://ec.europa.eu/eip/agriculture/. This site contains links to most of the documents on the EAI activity up 

to date. 
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level by 2020 (indicator for sustainability of agriculture). Accordingly, the partnership has identified 

four main priority areas: (1) Resource efficiency; (2) Provision of societal and environmental goods 

and ecosystem services; (3) Establishing of a sustainable consumption and supply chain and (4) 

Innovation culture.  

EIP-Agri is establishing: a) operational groups (team composed of stakeholders relevant for 

given projects - farmers, researchers, advisors, businesses, environmental groups, civil society, etc., 

working together in an interactive innovation project and producing concrete results) and b) focus 

groups (these temporary groups are part of the EIP networking activities at EU level and bring 

together participants from the farming sector, researchers, advisors and other relevant innovation 

actors to share knowledge and experience on specific topics). As of mid-2015 15 such focus groups 

were functioning.13 

EIP-Agri has also set up a Service Point to collect and disseminate the results of the work and 

to provide help to find partners and information, facilitate exchange of knowledge and experience 

and liaise with other existing networks and initiatives.  

 

1.3.3.4 EIP RM 

 

EIP RM14 should ensure sustainable supply of raw materials to the European economy with 

rising benefits for the society as a whole. The overriding objectives of the partnership are (SIP RM1, 

2013; (SIP RM2, 2013; European Commission, 2014): (1) Reducing import dependency and promoting 

production and exports by improving supply conditions from EU, diversifying raw materials sourcing 

and improving resource efficiency, including recycling, and finding alternative raw materials; and (2) 

Putting Europe at the forefront in raw materials sectors and mitigating the related negative 

environmental, social and health impacts. 

Accordingly, EIP RM has defined the following priority areas and actions (pillars): (1) A 

technology pillar focuses on actions in research, technological development and innovation 

coordination; (2) A non-technology pillar focusing on framework conditions, including waste 

management as well as on knowledge and skills development in RM (3) An international 

collaboration pillar will promote synergies with leading non-EU countries. All in all, the SIP's 3 pillars 

consist of 24 action areas and 95 actions. EIP RM has formulated seven groups of concrete targets 

that should be achieved by 2020. 

 

Operational groups are due to be set up according to specific topics in order to provide 

advice to the EIP RM Steering Group and to convert the strategic implementation plan into tasks and 

actions. They would operate on the basis of flexible structures, a temporary time horizon and in close 

interaction with each other. 

 

1.3.3.5 EIP SCC 

 

                                                
13 soilshttp://ec.europa.eu/eip/agriculture/en/content/focus-groups. 

14 https://ec.europa.eu/eip/raw-materials/en. This site contains links to most of the documents on the EAI 

activity up to date. 
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 EIP SCC15 combines Information and Communication Technologies (ICT), energy 

management and transport management to come up with innovative solutions to the major 

environmental, societal and health challenges facing European cities.  The partnership aims to 

overcome bottlenecks impeding the changeover to smart cities, to co-fund demonstration projects 

and to help coordinate existing city initiatives and projects, by pooling its resources together. This 

should be achieved through the wide-reaching roll out of integrated, scalable, sustainable Smart City 

solutions – specifically in areas where energy production, distribution and use; mobility and transport; 

and information and communication technologies are intimately linked (SIP SCC, 2013; European 

Commission 2014). 

EIP SCC concentrates on three specific, vertical areas:  

 Sustainable Urban Mobility – Alternative energies, public transport, efficient logistics, 

planning; 

 Sustainable Districts and Built Environment –improving the energy efficiency of buildings and 

districts, increasing the share of renewable energy sources used and the liveability of our 

communities; 

 Integrated Infrastructures and processes across Energy, ICT and Transport – connecting 

infrastructure assets to improve the efficiency and sustainability of cities 

The SIP also sets eight key horizontal enablers covering a number of actions in policy and 

regulation, integrated planning, knowledge sharing, metrics and indicators, open data, standards, 

business models, procurement, funding etc. 

 

1.4 Data issues 
 

1.4.1 Monitoring and evaluating EIP performance 

 

 All EIP’s have set for themselves – as an integral component of their governance mechanisms 

– the adoption of Monitoring and Evaluation Frameworks which would enable regular monitoring of 

their progress towards their declared objectives and critical evaluation of the efficiency of their 

operations.  Such a task is fully aligned with the evidence-based conclusions from the experiences of 

innovation partnerships in other countries as discussed in sections 3.1 and 3.2 above. 

 However, progress with this task so far has been mixed. Three EIPs  (EIP AHA, EIP RM and EIP 

Water) have indeed adopted such Monitoring and Evaluation Frameworks (MAF AHA, 2013; MEF RM, 

2014; MEF Water, 2014) and these are in the process of being implemented. EIP-Agri and AIP SCC 

have not yet undertaken practical steps in this direction. 

EIP AHA commissioned monitoring and assessment of its performance to the EC Joint 

Research Centre (JRC) and has advanced the most in this direction (MAF AHA, 2013, MAF AHA-2, 

2015). In accordance with the self-declared objectives: “The main objective of MAFEIP is to define a 

common monitoring framework, which should facilitate and harmonise the monitoring of the 

process of the EIP on AHA and of the outcome and output of the Action Groups within the EIP on 

AHA”. It will also seek to establish a link between the monitoring results and the EIP on AHA 

                                                
15 http://ec.europa.eu/eip/smartcities/index_en.htm. This site contains links to most of the documents on the 

EAI activity up to date. 
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objectives, namely the triple win and the overall objective of two extra healthy life years.”  

The monitoring and assessment methodology suggested by JRC is based on the monitoring 

of two types of indicators: “process indicators” and “outcome indicators” (see further details in 

section 4.2). JRC has already produced two monitoring and assessment reports on “process 

indicators” (MAFAHA-RP1, 2014 and MAFAHA-RP2, 2014) and two monitoring and assessment 

reports on “outcome indicators” (MAFAHA-RO1, 2014 and MAFAHA-RO2, 2014). JRD also intends to 

use a general health-state transition model for quantifying the health outcomes within the EIP AHA 

(MAF AHA-2, 2015). 

EIP RM has also already produced its first Annual Monitoring Report for 2014 (AMR RM, 

2015).  It should also be noted that although EIP RM has developed a Monitoring and Evaluation 

Framework and it is in the process of being implemented, the latter is only of a very general nature 

and does not contain concrete indicators allowing proper performance evaluation and impact 

assessment (see section 4.2). Thus although EIP RM already produced its first Annual Monitoring 

Report for 2014 (AMR RM, 2015), it falls short of being able to provide an adequate picture of the 

tangible results and impacts of the EIP. 

 Furthermore, it is essential that monitoring and evaluation schemes be designed in a way so 

as to provide clear-cut, tangible evidence on progress towards the EIPs’ objectives. For this to be in 

place, in principle EIPs need appropriate metrics providing the opportunity to draw clear, 

unambiguous conclusions about their impact and the degree of progress towards their objectives. 

Of course, this is by far not a trivial issue especially as regards the long-term nature of most of the 

EIPs objectives. Pressures to be able to show immediate tangible results can result in neglecting 

actions with possible long-term effects hence undermining EIPs impacts over the long term. 

 As regards the monitoring and evaluation of the EIPs, the report by the independent group 

of experts (European Commission, 2014) points out that their key success indicator should be their 

capacity to drive large scale change rather than the number of adopted actions or the intensity of 

their activity. They conclude, therefore, that the impact indicators have to measure outcomes rather 

than the intensity of the process and have to be able to demonstrate the degree of systemic change 

achieved rather than the quantitative aspects of the various initiatives. The reports goes on to say 

that the EIPs need impact indicators that track the overall development as well as insights on the 

success of structural changes both at the EU level and within Member States. Related to that, one of 

the 8 key recommendations of the expert group is to “Adopt clear indicators for success”. 

As of the situation at the moment of writing this review, and based on the publicly available 

information, one can tentatively conclude that the situation with the EIPs impact indicators is still far 

from the above mentioned desirable state. Section 4 provides an overview of the evaluation and 

impact indicators that have been compiled within some of the individual EIPs. Notably, as already 

noted, a couple of EIPs (EIP-Agri and AIP SCC) have not yet made any practical steps in this direction. 

But probably the biggest lacuna in this direction is the absence of a conceptual idea (and 

even of any declared intention to work in this direction) of how to devise overarching, cross-cutting, 

composite indicators that would allow to measure the impact of the EU’s EIP commitment 

(Commitment 29) as a whole. Without such indicators, at the end of the day it will be practically 

impossible to draw conclusions whether Commitment 29 has achieved the principal objective as 

formulated in the 2010 Commission Communication on the Innovation Union which referred to the 

EIPs as instruments of “pooling forces to achieve breakthroughs”. This situation is partly associated 

with the absence of a single dedicated structure at the European Commission to deal with the EIPs, 
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something that was pointed out by the independent experts as an important design and 

implementation weakness. 

 

 
1.4.2 Indicators of performance evaluation and impact assessment of the 

EIPs 

  

 Given the relatively slow process of developing and putting in place EAP Monitoring and 

Evaluation Frameworks and the inherent implementation lags, at this stage it is very difficult to 

undertake an inventory not only of data availability but even of the indicators that EIP will used for 

their self-monitoring and self-evaluation. It is even more difficult to undertake an inventory of data 

availability for an independent external impact assessment such as that aimed by I3U. Therefore the 

data analysis at this stage will only be limited to an overview of the directions of assembling of 

relevant empirical evidence for monitoring and evaluation as undertaken so far the EIPs. 

 As noted, EIP AHA is most advance both in developing its monitoring and evaluation 

methodology and in identifying indicators of performance evaluation and impact assessment. The 

EIP AHA methodology is based on the clustering of these indicators into two groups: 

1) Indicators for monitoring the EIP AHA process (“process indicators”. This group includes 

indicators such as (MAFAHA-RP2, 2014): 

 Involvement in Action Groups, 

 Involvement in the commitments: regions/ countries, stakeholders and their sector of 

activity, 

 Target groups and their coverage with quantitative information, 

 End-user involvement, 

 Added value of EIP AHA, 

 Mobilisation of resources. 

2) Indicators for monitoring the EIP AHA outcomes (“outcome indicators”). This group 

includes indicators such as: 

- Outcome(s) of interventions and activities of Action Groups 

- Estimating the impact of interventions on overall EIP AHA objectives, namely 

a) two additional Healthy Life Years  by 2020 and 

b) Triple Win (Quality of Life, Sustainability of Health Systems, Innovation and Growth). 

The data sources used for the MAF AHA include data previously gathered within the MAFEIP 

project, special surveys conducted by the EIP, process and outcome indicators produced within the 

EIP Action Groups; targeted data collection undertaken by the EIP. The MAF AHA envisages the 

definition of a 2020 baseline and the regular recording of changes so as to draw conclusions on the 

impact of the EIP on AHA on the headline targets in 2020 (MAFAHA-R1, 2014). 

 The other EIP are less advance both in monitoring and evaluation methodology and in 

practical implementation. 

 The overview of possible indicators of performance evaluation and impact assessment 

presented below is based on a critical overview and summary of respective parts of the EIPs 

conceptual documents, their Strategic Implementation Plans, the Monitoring and Evaluation 

Schemes of those EIPs that have developed such schemes (MAF AHA, 2013; MEF RM, 2014 and MEF 
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Water, 2014) as well as respective monitoring reports. 

 

 General/common indicators of EIP performance evaluation and impact assessment: 

 Degree of achieving measurable objectives 

 (Number of) commitments (action initiatives) made by key stakeholders (to work together to 

overcome the bottlenecks and implement the strategic implementation plan)  

 Concrete milestones (set in the SIPs) in the short-, medium and longer term – the degree of 

achieving them 

 Private funding raised for the implementation of EIP actions 

 Number of initiatives posted on the “marketplace” 

 

EIP AHA 

 Added-Value from the EIP on AHA 

 End-user involvement 

 Mobilisation of resources 

 Innovation deliverables delivered (as result of commitments/Action initiatives) 

 Implemented guidelines (as result of commitments/Action initiatives) 

 Number of SMEs involved in implementation 

 Decline in hospital bed days (less hospital admissions) 

 Increase in employment rate 

 “Scaling up and multiplying” of actions 

 Less social isolation (wellbeing indicator) 

 Population covered by actions (wellbeing indicator) 

 Quality of life of patients/users (wellbeing indicator) 

 

EIP Water 

 Number of submitted Expressions of Commitment (115 by 2015)  

 Identified, addressed and removed innovation barriers 

 Number of ‘innovations’ (patents/ trademarks/ proprietary methods) rooted in EIP related 

actions (25 by 2015) 

 Number of (full scale and pilot) ‘implementations’ of innovations mentioned (under the above 

indicator) (25 by 2015) 

 Progress towards the 4 general and 8 specific headline targets 

 New or established project team 

 New members in the project team 

 Number of participating entities (in Action groups) (20 Action Groups by 2015) 

 New sources of cash/in kind contributions (internal/external) 

 Estimated implementation effect (e.g. employment) 

 

EIP-Agri 

 Number of (established) EIP-AGRI Operational Groups 

 Share of the cooperation measure in the total RDP EAFRD budget    

 

EIP RM 
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 Number of commitments  

 Funding mobilised by EIP commitments 

 

EIP ECC  

 Number of commitments  

 

1.5 Main conclusions 
  

The EU undertook Commitment 29 “European Innovation Partnerships” as part of its 

Innovation Union Commitments. By designating this initiative with such a title, it sought to stress the 

novelty of the approach to EU research and innovation, namely, pooling resources to achieve 

breakthroughs. Apart from the fact that EIPs seek to instigate collaboration among all key 

stakeholders in the innovation process across the whole research and innovation chain, this approach 

also stresses to focus of the EIPs on major, Europe-wide societal challenges. 

 This report presents an overview of the literature relevant to the EIPs. As discussed 

throughout this report, the term “partnership” is a very broad concept and the literature review only 

focuses on “innovation partnerships” – those types of partnership that are similar to the EIPs. The 

available documentation of the EIPs does not provide evidence on whether such a review was 

undertaken before launching the EIPs. On the other hand, the information on the design and on the 

first steps in running the EIPs provides the possibility to put the EIPs into the perspective of – and 

comparisons with – the theoretical views and the practical experiences of other countries. 

 In summary, the overview of the theoretical literature on innovation partnerships highlights 

the following main characteristics of such arrangements (which can be both non-formalised or 

formalised in a legal document):  

 set common or overlapping R&D and/or innovation objectives, to the benefit of the society 

at large; 

 involve as partners a wide range (ideally, all) of “innovation stakeholders” who are part of an 

innovation process; 

 establish collaborative governance of the partnership; 

 provide for sharing of commitments and pooling of resources among the partners to pursue 

these objectives; 

 provide for sharing of risks, costs, responsibilities and benefits in the innovation process 

among the partners; 

 establish co-operative working relationships based on a common plan; 

 provide for continuous knowledge- and information-sharing among the partners; 

 promote connectivity, interactions and collaboration in the innovation process; 

 can be instrumental in promoting not only technological innovations, but also managerial, 

institutional and policy innovations 

The empirical literature on R&D and innovation partnerships is not very abundant and does 

not provide sufficient evidence for more general conclusions on partnership experiences. 

Nevertheless, one of the empirical conclusions from the surveyed literature about the key factors of 

success of innovation partnerships seems to be quite synthetic and of general relevance: “Successful 

partnerships do tend to be characterized by industry leadership, public commitments that are limited 

and defined, clear objectives, cost sharing, and effective evaluation processes” (Wessner, 2003). 
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 The empirical literature also formulates some negative lessons and experiences of R&D and 

innovation partnerships, which also merit being taken into account. 

 forced partnerships and ritualistic partnerships (not matching the characteristics listed above) 

have no value and cannot be sustained; 

 partnerships should not be viewed as a permanent linkage; they should only last as the 

respective conditions are in place; 

 not all organizations have the appropriate skill to be good partners; 

 the lack of strategic planning or priority setting may lead to failure; 

 the establishment of public-private partnerships is sometimes driven by the private interests 

of (some) partners; such partnerships are not sustainable. 

The EIPs do fall into the category of R&D and innovation partnerships as stemming from the 

review of the respective theoretical and empirical literature. They are still in their very early phases 

of existence and there is not sufficient evidence on their functioning and performance. Some first 

evaluation reports, in the first place, that of the independent groups of experts (European 

Commission, 2014) both highlight their positive features and detect some weaknesses in their design 

and operations. The 8 key recommendations formulated by the expert group provide a roadmap for 

adjustment in the EIPs’ provisions, governance and directions of work as well as guidance for 

improving the overall governance of the EIP process so that to improve the effectiveness and 

efficiency of this innovative institutional arrangement. 

 Both the theoretical literature and the practical experiences of other countries that have 

experimented with innovation partnerships (as evidenced in the empirical literature) provide 

important conclusions and lessons which can be relevant for next steps in running the EIPs. The 

monitoring and evaluation schemes, if amended to be more focused and concrete, using tangible 

performance evaluation and impact assessment indicators, should also provide valuable feedback 

for eventual adjustment in the EIPs directions and operations. The next phases of the I3U project 

and, in particular, the envisaged impact assessment should also provide additional evidence-based 

information to this effect. 

 As regards data for EIP impact assessment, at this point it is difficult to make a definite 

assessment. The nature of the EIPs as newly launched ventures with no past track record or even 

comparable analogues that could allow emulating their effects, implies that one needs to accumulate 

empirical evidence on the EIPs actual real life performance. All EIPs are making efforts towards self-

monitoring and performance evaluation but these efforts are also at their early stages. Most likely, 

the monitoring and performance evaluation documents to that are expected to be generated by the 

EIPs will probably be the main sources of data and other empirical information for the EAIs impact 

assessment and the modelling efforts within I3U covering all Innovation Union commitments. Hence 

a more definite assessment on Commitment 29 data issues will only be possible at a later stage of 

I3U implementation. 
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2 Commitment 30. Retaining and Attracting International 

Talent (responsible partner: TIK) 
 

by Fulvio Castellacci, Magnus Gulbrandsen, Taran Mari Thune (TIK) 

This commitment was initially very narrowly defined related to improving regulations for making it 

easier to move to an EU country as a researcher, specifically related to a European variety of the US 

Green Card Scheme – the EU Blue Card. It has more recently been supplemented by wider goals 

that support mobility in general, such as policies for improving HR strategies and policies targeting 

the specific barriers to mobility (cf. commitment 4 above). Still the main emphasis is on creating 

new or improved regulations for increasing mobility. 

 

2.1  Review of literature of relevance to commitment 30 
 

The published articles retrieved and reviewed from the database are quite heterogeneous, and 

some of them are on the side of the main topic, e.g. dealing with “talent management” within firms 

and other organisations. Many of them deal with mobility in general and have sections on the 

regulatory frameworks that are seen as relevant. 

Many of the main findings are the same as for mobility: home country problems are a more 

important source of mobility than host country attraction factors. Studies also show that country 

factors, i.e. a country’s attractiveness when it comes to working and living conditions, matter more 

than characteristics of the university where a job is sought. This means that attraction of talent may 

be seen as a somewhat poorly stated objective, since “push” factors matter more than “pull” factors 

and since institutional attractiveness is not seen as very important, with a possible exception for 

elite scientific institutions. 

There are some articles on the EU Blue Card policy, most of them conceptual in nature discussing 

various sides of the policy. The tone is generally positive towards the intention, but authors are 

sceptical about whether the policy will really solve the many problems surrounding mobility, 

especially when there is no larger-scale attempt at coordination and harmonisation across very 

different national legislations. 

At the institutional level, there seems to be a discrepancy between the factors that researchers find 

attractive in a job, and the factors that university managers use as “bait”. Whereas researchers want 

academic freedom and sufficient research time, related factors such as professional opportunities 

and decision-making influence are put low on the list of deans and university managers when they 

create policies for attracting talent. A broad message from the literature is that more attention has 

been paid to “attracting talent” rather than “retaining talent” and creating good research 

communities around a global group of researchers. Teamwork, skill building, career plans and 

unorthodox recruitment procedures are some of the suggestions for universities. 

Finally, there is a lot of literature on very broad issues such as brain drain, brain gain, brain 

circulation, diaspora, and “the global war for talent”. Most of this is not specifically related to 

scientists and engineers, although some authors highlight that policymakers must also include 

mechanisms aimed at reducing the harm of brain drain, such as improving research and education 
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collaboration with the countries from which talented staff are recruited. 

 

2.2 Data sources available for the assessment of commitment 30  
 

The datasets are largely the same for this commitment as for commitment 4, so the relevant text 

from the preceding paragraph is repeated here. The European Union have taken several measures 

to monitor the implementation of the ERA and presents yearly reports on the status of the 

implementation of the ERA in member countries, as well as a range of different variables on mobility, 

career systems, human resource management etc. It also seems to include information about the 

impact of some measures on research performance (publication data).  A lot of the data is collected 

through a special survey to research funders and research performing organisations (European 

commission 2014). The data by countries can be downloaded from the commission’s website16.  

In addition to monitoring ERA, the European Commission has sponsored several research projects 

to investigate careers and mobility in science in Europe. The MORE2 project has collected micro-

data from researchers to investigate careers and mobility among researchers in Europe. This is the 

most comprehensive dataset available in Europe about mobility of academics, which can be easily 

accessed. There are other surveys available as well, but they have less coverage across European 

countries or employment categories (Globsci, Eurodoc).  

International mobility can be measured by the «Percentage of Doctoral degree Holders who 

obtained their doctorate in another EU country and/or have worked in another EU country», 

according to the same report. The MORE2 survey has however data on mobility of different kinds 

and at different career levels, thus providing a more refined image of research mobility.  

The socio-economic benefits of ERA policies have been monitored and discussed by a recent expert 

panel commissioned by the European Union17, which can be used in the impact assessment of the 

commitments in the next part of the I3U-project. 

  

                                                
16 http://ec.europa.eu/research/era/eraprogress_en.htm 
17 http://ec.europa.eu/research/era/pdf/era_progress_report2013/high-level-panel-report_en.pdf 
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 Authors RQs Method/data Findings Indicators ? 

1 Verhaegen 

2005 

Get insight into 

relevant factors for 

recruitment of faculty 

to business schools 

Surveys Academics value academic freedom and 

research time, while deans tend to put related 

factors (influence on decision-making, 

professional opportunities) low on their list, 

leading to a puzzle for managers and 

policymakers 

 

2 Ackers & Gill 

2005 

Discusses how UK 

universities may 

attract and retain 

talent in the future, in 

a situation of an aging 

staff and other 

challenges 

Conceptual UK universities may have a good situation due 

to their perceived excellence, but national supply 

of research talents is limited, especially in some 

disciplines; reliance on international recruitment 

but not clear what the downsides are 

 

3 Lepori et al. 

2015 

Analyses the 

competition for skilled 

human resources 

Data set of 801 

universities in 8 

countries 

Country factors are much more important than 

institutional level factors when explaining 

international recruitment; this is mainly a typical 
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between European 

universities 

feature of research-intensive HEIs in “attractive 

countries” 

4 Gümüs 2010 Discusses the EU Blue 

Card scheme 

Conceptual, policy-

oriented 

Scheme may have some potential but also many 

problems and has resulted in controversies; does 

not lead to harmonisation of national rules and 

legislation, can create brain drain but with few 

mechanisms to deal with it; all in all “ill-devised, 

ill-timed and ill-proposed” 

 

5 Musselin 2005 Examines differences 

in labour markets for 

academics in Europe 

Case studies, 

secondary data 

from FRA/GER 

Academic labour markets retain strong national 

features, despite some attempts at 

standardisation; academics are increasingly 

assessed at an individual level and the higher 

education institutions increasingly play the role 

that professions and collectivities used to play 

 

6 Qin 2015 Looks at questions of 

brain drain and brain 

circulation from an 

Indian perspective 

Case study of one 

university 

Host country attractiveness matters more for 

outbound than inbound migration; top students 

are more likely to move to another country and 

less likely to return; higher ability individuals less 

influenced by demand factors 
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7 Boulton 2011 Discusses what 

universities can do to 

attract the best talent 

to remain competitive 

on the international 

scientific scene 

Conceptual Four vital imperatives: need for critical diversity 

and critical mass; need for cross-disciplinarity 

related to global challenges; need for global 

perspectives in research; need to tie national 

interests to international networks 

 

8 Johnson & 

Regets 1998 

Examines international 

mobility of scientists 

and engineers to the 

US 

Discussion paper 

based on statistical 

data 

Data support brain drain for some countries and 

brain circulation for others; some of those who 

stay in the US retain scientific network in their 

home countries but not all 

 

9  OECD 2001 Report on a large 

conference on 

international 

migration of skilled 

workers particularly 

within science and 

technology 

Various 

contributions 

Substantial increase in migration of human 

resources within science and technology (HRST) 

since the 1990s, significantly contributing to 

host countries’ performance in science and 

technology; brain drain is a real problem and a 

key policy challenge is to retain a fairer 

distribution of benefits 

 

10 Gilliet et al. 

2002 

Discuss what 

universities can do to 

make scientific 

positions more 

Conceptual with 

examples 

Many things can be done: innovative 

recruitment practices; enlarge the recruitment 

pool; improve employee integration; provide a 

stimulating work environment; develop a 
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attractive to the best 

candidates among 

students and for 

foreign potential 

applicants 

diversified and dynamic career policy; pay 

attention to the work-life balance; actively 

manage employee outflow 

11 Laudel 2005 Discuss mobility 

among the scientific 

elite 

Conceptual with 

examples from 

three German 

studies 

Migration is often field-specific and thus difficult 

to generalise about policy/management options; 

migration often happens among potential rather 

than established elites; and focusing on 

attracting talent is not enough, there is a need 

to focus more on how to sustain national 

research communities 

 

12 Cruz-Castro & 

Sanz-

Menendez 

Examine mobility and 

career patterns 

among Spanish 

scientists 

Survey No evidence that inbred faculty have lower (or 

higher) competence than the ones that have 

stayed abroad, but the ones that have stayed 

abroad have more difficulty finding permanent 

positions 

 

13 Ackers 2005 Discuss the mobility 

of scientific talent in 

Europe 

Conceptual, Italian 

examples 

Not right only to talk about brain drain or brain 

gain, lots of circulation and lots of ripple effects 

of mobility 
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14 Baruffaldi & 

Landoni 2012 

Analysing home 

mobility choices 

among Italian 

scientists working 

abroad 

Survey Probability of return to the home country and 

scientific productivity in the host country are 

both higher for researchers that maintain 

linkages to the home country 

 

15 Gibson & 

McKenzie 2014 

Looks at mobility of 

scientists from small 

island countries 

Survey Scientific productivity of those who remain 

abroad is much higher than for those who return 

or never leave the home country; the ones who 

return do not have a higher research impact 

than the ones who do not migrate but have 

more international networks 

 

16 Van den Brink 

et al. 2012 

Review of talent and 

performance 

management 

strategies of 

universities 

Case study Three key dilemmas: transparency versus 

autonomy, power of HR versus power of 

academics, equality versus homogeneity; clear 

tension between HRM ideal practices and the 

social interaction in academic recruitment 

practices 

 

17 Mahroum 

2005 

Review of policies for 

brain gain 

Conceptual, review 

article 

Policies have a weak understanding of what 

motivates researchers to move and what 
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motivates them to stay; need a wider 

perspective on infrastructures 

18 Musselin 2004 Document 

divergences in 

scientific recruitment 

processes in large 

European countries 

Surveys Foreign country scientific careers are still a rarity 

or “accidental” in Europe; for most this is part of 

a personal strategy to gain work in the home 

country rather than as part of a greater policy 

 

Table 1 : Published research on international cooperation and mobility in science (selected references)  
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3 Commitment 31. Scientific cooperation with third countries 

(responsible partner EIZ) 

 
by Andrea Mervar, EIZ 

 

3.1 Introduction: economic rationale behind commitment #31 
 

 

In the 2020 Flagship Initiative document on Innovation Union (EC, 2010: 28), commitment #31 is 

defined as follows: “The European Union and its Member States should treat scientific cooperation 

with third countries as an issue of common concern and develop common approaches. This should 

contribute to global approaches and solutions to societal challenges and to the establishment of a 

level-playing field (removing barriers to market access, facilitating standardisation, IPR protection, 

access to procurement etc.). “ 

 

The economic rationale behind commitment #31 is threefold. First and foremost, in order to 

strengthen its excellence and attractiveness in R&D and consequently improve its competitiveness, 

EU must further deepen its international scientific and technological cooperation and thus increase 

spillovers from outside the EU. Namely, industrialized countries (North America, Europe and Japan) 

have for a long time accounted for the majority of global knowledge resources both in terms of R&D 

investments and human resources for science and technology. This dominance has been, however, 

challenged by countries such as China, India and Brazil where domestic investments in R&D have 

dramatically increased in addition to sharp rise in the number of students, engineers and researchers 

(Schwaag Serger and Wise, 2010). The EU's research programmes already allow participants from 

around the world to take part. At the same time Europe's markets are also the most open in the 

world, giving investors access to an competitive internal market of 500 million customers based on 

clear rules. This openness should, however, be reciprocated through science and technology 

cooperation with third countries. International cooperation must be accompanied by an integrated 

approach to bring the results of common R&D or innovation projects to the market. This means, in 

particular, offering equivalent protection of IPRs, open access to interoperable standards, non-

discriminatory public procurements, and removing other non-physical barriers to trade, in line with 

international requirements. Thereby, EU should act as one to achieve such a global level-playing field 

for research and innovation because when Member States, regions or local authorities compete with 

each other on scientific cooperation agreements, activities and offices in other economies, this leads 

to dispersion and fragmentation of efforts (EC, 2012a; 2012b) 

 

Besides aiming to strengthen the European Union's attractiveness, excellence and competitiveness, 

scientific cooperation with third countries is intended to address global societal challenges as well 
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as to support EU external policies. There are a number of global societal challenges related to, for 

example, climate change and other environmental issues, various infectious diseases and pandemics, 

food security etc. that may be better addressed in the unified global manner. These problems affect 

more than one country or region and their solution requires countries and regions to work together 

to address them. 

 

Last but not least, the cooperation with third countries or certain regions can also be an efficient tool 

of EU external policy by increasing spillovers to certain countries/regions outside the EU (for example, 

Western Balkans). EU has clear (political) interest in its neighbouring countries developing their 

research and innovation capacity. 

 

3.2 Literature review 

 
This literature review aims at looking over the main economic concepts and ideas behind the 

Innovation Union’s commitment #31. It primarily focuses on the strand of literature that deals with 

the international R&D spillovers. This literature is rich both in theoretical and empirical aspects, with 

the majority of empirical analysis being undertaken at the macroeconomic level. Microeconomic 

studies are scarcer. Literature review also tackles other strands of literature, primarily the growing 

body of studies on the internationalisation of R&D as well as related business literature dealing with 

the ‘global innovation paradigm’ that gained popularity since 2000s.  

The existence of R&D spillovers/externalities or, in other words, effects of firms’ innovation activities 

on other firms has been theoretically established by Arrow (1962) due to the non-rivalry and non-

exclusive characteristics of knowledge. In his seminal empirical work, Griliches (1979) identified two 

main sources of potential externalities of R&D activity, rent and knowledge spillovers. While the first 

ones refer to the fact that prices at which one firms sells products/services to another do not fully 

embody product innovation or quality advance, the latter arises due to the poor intellectual property 

protection, e.g. imperfect appropriability of knowledge associated with innovations. 

As a result of international trade, foreign direct investment, and various forms of international 

diffusion of knowledge, the importance of international R&D spillovers has also long been 

recognized in the literature. However, empirical estimates that would prove their significance at the 

macroeconomic level were scarce and, if existent, often very elusive up to the late 1980s. The search 

for R&D spillovers across countries received a boost in early 1990s with the development of new 

growth models by Romer (1990), Grossman and Helpman (1991), and Aghion and Howitt (1992) built 

on the original Schumpeter‘s (1942) ideas. Opposed to the neoclassical theory where technological 

progress was exogenous, the new growth models focused on commercially-oriented innovation 

efforts by profit-seeking firms as a major engine of technological progress and productivity growth. 

Within this group of models of endogenous growth Rivera-Batiz and Romer (1991) as well Grossman 

and Helpman (1991) have developed models that focus on international knowledge spillovers 

describing how they increase innovative activity and productivity.  

The ideas from these theoretical models were later empirically tested using novel econometric 

techniques and expanded data sets.18 International R&D spillovers can be transmitted in a number 

                                                
18 For an survey of literature on international R&D spillovers, see Mohnen (1996) and Cincera and van 

Pottelsberghe (2001). 
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of ways. Mechanisms may take the form of trade in goods and services, foreign direct investments, 

licensing agreements, joint ventures, international migration of scientists and engineers, 

international communication through publication, conferences, etc. Coe and Helpman (1995) were 

among the first to present estimates of R&D spillovers based on pooled macroeconomic data for a 

large set of OECD countries over the 1971–1990 time period using trade flows as carriers of 

international R&D spillovers. Eaton and Kortum (1996) examined a different transmission channel, 

e.g. foreign patenting, Lichtenberg and van Pottelsberghe de la Potterie (1996) analysed both trade 

and foreign direct investment, while Sakura, Papaconstantinou and Evangelos focused on imported 

and capital goods.  

Bernstein and Mohnen (1998) have investigated the spillovers between United States and Japan. 

They found that spillovers exist in the direction from United States economy towards Japan (but not 

in the opposite direction) and that they significantly affect Japanese productivity growth as they 

allow for more R&D intensive production.  

Revisiting Coe and Helpmann (2005) analysis for a larger set of countries over a longer time period, 

Coe, Helpman and Hoffmeister (2009) additionally investigated the impact of country’s institutional 

setting that in the meantime proved itself as an important determinant of long-term growth, on the 

R&D spillovers. Empirical evidence suggests that countries where the ease of doing business and the 

quality of tertiary education systems are relatively high tend to benefit more from their own R&D 

efforts, from international R&D spillovers, and from human capital formation. Strong patent 

protection is also associated with higher levels of total factor productivity, higher returns to domestic 

R&D, and larger international R&D spillovers. Additionally, evidence suggests that the origins of a 

country’s legal system also has an effect on the extent to which it benefits from its own and foreign 

R&D, with the Anglo-Saxon legal system being superior to the others. 

Majority of empirical work on impact of international R&D spillovers across sectors has used 

relatively aggregate data. With a set of disaggregate data Malerba, Mancusi, and Montobbio (2013) 

find that inter-sectoral spillovers are stronger within domestic economy while within a specific 

technological sector international spillovers are much stronger. Authors claim that this is due to the 

fact that inter-sectoral knowledge flows are much more constrained by geographical distance and 

national borders than intra-sectoral ones, which diffuse globally. Additionally, they show that there 

are important differences across industries. For example, in chemicals inter-sectoral spillover (both 

national and international) effects have a much larger magnitude than in electronics, where only 

international intra-fields spillovers are statistically significant. 

Arguing that due to the presence of cross-country spillovers in an open economy, economic and 

technological performance of companies depends substantially on their position in national and 

international technological environments, Negassi (2009) attempts to empirically measure the effect 

of spillovers on firms’ economic and technological performance. Using the data for a sample of 

French firms Negassi (2004, 2009) finds evidence that international spillovers are much stronger than 

the national ones and that they substantially positively affect both the production and innovation 

activity. The mobility of engineers and scientists help a firm to acquire knowledge externally so as to 

innovate and increase its production.  

Although empirical studies on international R&D spillovers have varied in their focus, sample of 

countries, time span covered as well as results, the general conclusions point in the direction of 

positive cross-country R&D spillovers, often stronger than those on the domestic market. 

Internationalisation of R&D activities has entered literature in the late 1960s but studies were scarce. 
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The growing body of literature ever since the early 1990s confirms that internationalisation of R&D 

activities has, in the meantime, substantially gained momentum.19 In the business literature on 

innovation closely related is open innovation paradigm, promoted by Chesbrough (2003, 2006). 

According to this paradigm/model external knowledge relations are an essential element in the 

innovation activity and complement internal research.  

“Open innovation model”, that has proved to be a powerful concept both for analytical purposes and 

to design effective strategies for innovative companies, assumes that “firms should use both external 

and internal ideas, as well as internal and external paths to market in order to advance their 

technology” (Chesbrough, 2006: 4) . This model treats research and development as an open system 

as opposed to the traditional vertical integration model where internal R&D activities lead to 

internally developed products that are then distributed by the firm. Open innovation suggests that 

valuable ideas can come from inside or outside the company and can go to market from inside or 

outside the company as well. This approach places equal importance to external ideas and external 

paths to market as that to the internal ideas and paths to market in the earlier era.  

Chesbrough (2006) emphasizes that the clear link between innovation and the business model of the 

firm is what separates the open innovation approach from other models of innovation. As for the 

empirical work, there are few studies have analysed to what extent open innovation model affects 

firms’ economic performance using large scale quantitative databases. Laursen and Salter (2006) find 

on the sample of UK firms that the use of external sources of knowledge in the innovation process 

increase firms’ innovative performance, while Clausen (2009) using sample of Norwegian, Finnish and 

Swedish firms confirms its significant impact on export performance. 

National innovation systems are perceived as overall sets of interactions among the actors involved 

in technology development of an individual country. However, as the national innovation system 

does not usually possess all the necessary technological assets, acquiring knowledge from other 

countries allows to overcome knowledge constraints in the home economy (Narula, 2002). 

Theoretical models of firms suggest that they have incentives to economize on increasingly 

expensive new technologies by pursuing strategies of internationalisation on both input and output 

markets, technology-related business diversification, external technology marketing and sourcing, 

R&D rationalization and technology-related partnering (Granstrand, 1988). 

Early empirical evidence has, however, shown that firms are more reluctant to expand or relocate 

their R&D activities abroad than their other activities such as manufacturing, sales or marketing. 

Empirical work on R&D internationalisation (among others Patel and Pattit, 1991; Patel and Vega, 

1999; Kumar, 2001) has revealed that the majority of innovation activities of multinationals remained 

concentrated in their home location. Nevertheless, Noisi (1999) observed that since 1980s trends 

have been changing and that companies are moving R&D activities abroad regardless of the industry 

in which they operate and that this trend seems to be more important for corporations based in 

smaller industrial countries than those in larger ones. Over time learning has become the major 

element of internationalisation of R&D as locating close to major innovatory centres (universities, 

public laboratories, major private R&D units from competitors) is a major mechanism for the 

absorption of technological spillover. Consequently, internationalisation of R&D has moved from the 

transfer of technology from home locations to periphery to absorbing externally developed science 

and technology. In the first case, the internationalisation of R&D serves to transfer technology to the 

                                                
19 For an extensive overview of the literature on internationalisation of R&D, see Dachs et al. (2012). 
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foreign subsidiaries in which the technological assets developed in the home country are exploited, 

usually after some adaptation to foreign markets. In the second case, multinationals make R&D 

investments abroad in order to acquire resources only available at foreign locations and augment 

their stock of knowledge. 

The degree of internationalisation may increase firm’s returns to R&D because it increases its 

innovative capacity but may also increase firms’ ability to appropriate the innovation outcomes. The 

availability of global resources may provide multinationals with a higher capacity to innovate (Kobrin, 

1991) while geographical expansion that characterizes multinationals may improve their 

appropriability regime (Teece, 1986). Nevertheless, internationalisation is also related to a range of 

difficulties that may have a detrimental effect on the returns obtained from R&D activities. One of 

the possibility are knowledge leakages to competitors. Sanna Randaccio and Veugelers (2007) show, 

within a theoretical framework, the importance of the intensity of competition in the local market in 

determining the size of benefits and costs of R&D internationalisation. Another important problem 

related to internationalisation of R&D activities are high costs of coordination and control of a global 

network of R&D departments. Von Zedwitz and Gassman (2002) urge that the establishment of 

international R&D networks and the management of transnational R&D projects are non-trivial and, 

in fact, very risky endeavours. The principal challenges are imposed by the physical distance among 

R&D units, as well as between R&D units and corporate headquarters. 

 

Nevertheless, Dachs et al. (2012) note that today, it seems to be the rule, not the exception, that large 

European firms have R&D activities at different locations inside and outside the EU while firms from 

the United States and other non-European countries have considerably extended their R&D activities 

in the European Union, with new players such as India, China and Brazil entering the scene. Cincera, 

Cozza and Tübke (2010) undertook empirical analysis on the sample of large R&D corporations in 

EU to see which factors work in the direction of internationalisation of R&D activities and which do 

not. They find that competitive pressures from the United States are the main determinants for 

increasing R&D investments. Additionally they argue that public support for R&D and proximity to 

other activities of the company explain the decision to locate R&D in the home country while 

considerations on the cost of employing researchers appear also to matter for firms preferring a 

location outside their home country, in particular in China and India. 

 Schwaag Serger and Wise (2010) also point to the fact that there is a shift in the global knowledge 

and innovation geography with both being increasingly generated in regions outside Europe, North 

America and Japan. An increasing internationalisation of science, technology and innovation is 

manifested by rapidly growing numbers of international co-publications, cross-border co-patenting 

activities, mobility of human resources for science and technology, and offshoring of corporate R&D 

activities. Internationalisation of innovation also means that the value chain is broken up and that 

research, innovation, production and value creation no longer necessarily take place in the same 

geographic location. The breakup of the value chain places new demands on policymaking. Namely 

governments (on regional, national and supranational levels) should design such policies or enable 

conditions which ensure that their constituencies are attractive to knowledge and innovation 

resources, both firms and human capital – and that they secure a significant part of the value creation 

stemming from research and innovation.  

 

Growing internationalization of R&D activities combined with the global nature of some of the 
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current challenges (such as climate change, epidemics, etc.) require countries and regions to 

cooperate in science, technology and innovation in order to find solutions to global threats. Because 

single countries fail to internalize the global benefits of new technology (Hoel and de Zeeuw, 2010), 

they have incentives to engage in collective innovation activity. For example, Nagashima et al. (2011) 

examine the impact of technological change on the stability of climate coalitions and explore how 

international cooperation on abatement affects the incentives of signatories to invest in R&D to 

reduce emissions. They find that the highest equilibrium pay-offs are achieved in the case of induced 

technological change and, additionally, that the formation of a climate coalition boosts R&D 

investments in carbon abatement technologies in signatory countries. Still, there are many obstacles 

for international technology cooperation, like incentives to free ride or commercial rivalry between 

companies and governments (Urpelainen, 2011). International technology cooperation promises to 

help countries exploit the potential of new innovations, but commercial rivalry between companies 

and governments raises obstacles to it.  

 

 

3.3 Data availability 
 

Current tentative list of indicators to measure progress and impact assessment of commitment 31 

include indicators on international cooperation in Horizon 2020; international cooperation policies 

and programmes of the Member States and Associated Countries as well as indicators on 

internationalisation of research and innovation. In line with the 2012 strategic document they 

should become available at Research and Innovation Observatory (https://rio.jrc.ec.europa.eu/en). 

Research and Innovation Observatory has been launched in September 2015 as a tool developed 

by the JRC aimed at monitoring EU research and innovation policies and activities, but these 

indicators are not available yet. There are some alternative sources but data is scattered mainly 

across reports on previous Framework Programmes and no time series or data across countries is 

available.  

 

3.4 Indicators to measure progress and impact assessment: 

commitment 31  
 

I International cooperation in Horizon 2020 

 

1. Number of targeted international cooperation actions and the total budget associated with them; 

2. Total budget invested by Member States in international cooperation through Horizon 2020; 

3. Total budget invested by third countries in international cooperation through Horizon 2020; 

4. Number of projects with participants from third countries and their share of the total number of 

projects funded through Horizon 2020; 

5. Number of participants from third countries and the amount of funding they receive from 

Horizon 2020, and their shares in the total number of Horizon 2020 participants and Horizon 

2020 budget. 

 

II International cooperation policies and programmes of the Member States and Associated Countries 
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6. Number of joint programmes of Member States and Associated Countries with third countries 

and the total budget associated with them; 

7. Investment of Member States and Associated Countries in international cooperation activities 

coordinated at European level (e.g. through the SFIC). 

 

III Internationalisation of research and innovation 

 

8. Scientific co-publications with authors from different countries; growth over time; 

9. Exchange of researchers, notably between the Union and key third countries; growth over time; 

10. World map of innovator networks based on co-patent activities between different countries; 

growth rates over time; 

11. Overall cross-country flows of business R&D; 

12. International flows of royalties and licences. 

 

Notes:  

Indicators 1-12 are listed in European Commission 2012 document “Commission Staff Working 

Document accompanying the document ‘Enhancing and Focusing EU International Cooperation in 

Research and Innovation: A Strategic Approach’ {COM(2012) 497 final}” (14.9.2012, SWD(2012) 28 

final), https://ec.europa.eu/research/iscp/pdf/policy/staff_working_paper_com_2012_497.pdf 

and should become available at Research and Innovation Observatory 

(https://rio.jrc.ec.europa.eu/en). Research and Innovation Observatory has been launched in 

September 2015 as a tool developed by the JRC aimed at monitoring EU research and innovation 

policies and activities. 

 

 

Indicators 1-5 (group I) can be compared with previous Framework Programs using  following 

sources: 

- “Ex-post evaluation of international cooperation activities of the Seventh Framework 

Programme’s capacities programme –final report”, European Commission DG for Research 

and Innovation, 2015, 

http://ec.europa.eu/research/iscp/pdf/projects/fp7_expostevaluation_inco.pdf#view=fit&pa

gemode=none  

-  “Final Report of the Evaluation of FP6 INCO Programme”, October 2008, 

https://ec.europa.eu/research/evaluations/pdf/archive/fp6-evidence-

base/evaluation_studies_and_reports/evaluation_studies_and_reports_2008/evaluation_of_fp

6_inco_programme_report_2008.pdf 

- “Five Year Assessment of the European Union Research Framework Programmes 1999-

2003”, 2004, https://ec.europa.eu/research/reports/2004/pdf/fya_en.pdf 

 

If data at Research and Innovation Observatory does not become available on time, alternative 

sources of data on international cooperation with third countries include:  

- ERAWATCH,  

- NETWATCH and ERA-LEARN,  
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- CORDIS,   

- Innovation Union Competitiveness Database, 

- Innovation Union Scoreboard,  

- Eurostat/European Union Open Data Portal,  

- UNESCO Institute for Statistics, 

- World Economic Forum (retaining/attracting talent), 

- GlobSci survey on researchers mobility, 

- Science-Metrix (scientific co-publications). 
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Diagram 1. Commitment 31. Scientific  Cooperation with Third Countries 
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4 Commitment 32. Towards Global Research Infrastructure 

(responsible partner: SGH, WERI) 

 
by Małgorzata Lewandowska, SGH, WERI 

 
4.1 Introduction 

 

The presented report covers six parts. In the first part of the study, the most important issues that 

stands for the rationale for Innovation Union Commitment 32 are identified and examined. The 

second part of the report presents the definitions and basic features of research infrastructures as 

well as the activities that were taken in order to find the solutions for identified rationale of 

Commitment 32. Solutions, that has been proposed so far are: the establishment of Group of Senior 

Officials for Global Research Infrastructures (GSO), setting up European Strategy Forum on Research 

Infrastructures (ESFRI), European Research Infrastructure Consortium (ERIC), as well as European 

Expert Group on Cost Control and Management. In this part, the list covering 12 GRIs chosen based 

on propositions from ESFRI Roadmaps for 2006; 2008; 2010 as well as latest suggestions prepared 

by GSO, is presented. This list forms the basis of GRIs that will be evaluated in this report. 

The third part of the study presents economic theories that form the background for Commitment 

32 rationale. These are: Common Pool Resource (CPM) Approach, the Concept of Critical Mass and 

Economics of Network Theory. 

The fourth part of the report includes the list of indicator that can be used in order to monitor and 

evaluate the performance of Global Research Infrastructures as well as Logic Model of GRI. In this 

part the research design for qualitative assessment of GRIs is also presented. 

Financial assessment of selected projects included by ESFRI to prioritise for implementation, 

recognized as Global Research Infrastructures form the fifth part of the report, whereas conclusion 

make up the last section. 

 

 

4.2 Rationale and objectives of Commitment 32 
 

4.2.1 Addressing global challenges  

 

The Innovation Union, EU initiative, is placed at the heart of the Europe 2020 strategy. One of its 34 

commitments targets the problem of Global Research Infrastructures, that should be planned, 

designed, and operated in an international collaborative framework. 

European research community “has put much emphasis on the necessity (…) to respond to the Grand 
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Challenges of our times”20. Grand Challenges, such as global warming, tightening supplies of energy, 

water and food, ageing societies, public health, pandemics, security of European citizens and their 

goods within and outside Europe, are grouped in several themes in the Lund Declaration21. In Horizon 

2020 – the framework for EU Research and Innovation programme for the period from 2014 to 2020, 

accented are challenges such as22: 

 Health, demographic change and wellbeing;  

 Food security, sustainable agriculture and forestry, marine and maritime and inland water 

research, and the bioeconomy;  

 Secure, clean and efficient energy;  

 Smart, green and integrated transport;  

 Climate action, environment, resource efficiency and raw materials;  

 Europe in a changing world - inclusive, innovative and reflective societies;  

 Secure societies - protecting freedom and security of Europe and its citizens. 

Objectives of the UE’s Framework Programme research presented in the First Framework Programme 

from 1984 and also in remaining Programme (such as enhance Europe’s competitiveness, create the 

knowledge based economy, contribute to the realisation of the Single Market, ensure sustainable 

development and economic growth, achieve an inclusive and user friendly information society23 

adopted by the European community), serve as an instruments for the implementation at the UE 

level a strategy of development of R&D activities to facing Societal Challenges24. One of the elements 

of this strategy in progressing and applying knowledge25, is the improvement of large-scale facilities 

for European researchers, connected with the optimisation of use of Europe’s research infrastructure. 

Challenges, both grand and societal are of a scale and complexity of global dimension, so they 

require global research infrastructures, both single- cited, distributed or virtual (linked by networks 

for optimal sharing of data), based on cooperation, on a worldwide scale in order to create the 

centres of excellence, a research and innovation infrastructures in view of the globalisation of 

research. 

 

 

                                                
20Contribution to Grand Societal Challenges, 30th April 2010, available at: http://ec.europa.eu/invest-in-

research/pdf/download_en/isi_contribution.pdf (acceded: 7.06.2015). 
21 Lund Declaration, “Europe Must Focus on the Grand Challenges of our Time”, Swedish EU Presidency, 8 July 

2009, Lund, Sweden [Online]. 

http://www.se2009.eu/polopoly_fs/1.8460!menu/standard/file/lund_declaration_final_version_9_july.pdf 
22 https://ec.europa.eu/programmes/horizon2020/en/h2020-section/societal-challenges (acceded: 7.06.2015). 
23 Evaluating the long term impact of Framework Programme research – Final Report, Understanding the Long 

Term Impact of the Framework Programme, 5 December 2011, available at: 

http://ec.europa.eu/research/evaluations/pdf/archive/other_reports_studies_and_documents/long_term_impa

ct_of_the_fp.pdf, (acceded: 6.06.2015). 
24 The Grand Challenge, The design and societal impact of Horizon 2020, available at: 

https://ec.europa.eu/programmes/horizon2020/en/news/grand-challenge-design-and-societal-impact-

horizon-2020 (acceded 7.06.2015). 
25 Communication from the Commission to the Council, the European Parliament, the Economic and Social 

Committee and the Committee of the Regions, Toward a European Research area, Brussels, 18 January 2000, 

COM (2000) 6, available at: http://www.aic.lv/bolona/Bologna/contrib/EU/Toward_EResArea.pdf (acceded: 

15.06.2015). 
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4.2.2 Societal and economic optimisation of the inventory of Global 

Research Infrastructures 

 

The pooling of resources and the joint priority setting are important aspects, when developing a 

strategy for the research infrastructure. The Council Decision of 25 January 199926 presenting the 

objectives of support for research infrastructure declare the need to encourage the transnational use 

of facilities by improving their exploitation while avoiding unnecessary duplication. G8 ministers and 

the European Commissioner responsible for science and technology met for the first time in Okinawa 

on June 15 2008, together with ministers and senior officials from Brazil, China, India, Mexico, 

Philippines, the Republic of Korea and South Africa and acknowledged the necessity of promoting 

international cooperation in large-scale research facilities27.  

Large research infrastructures have been also a major topic for analysis and discussion at the 

Organisation for Economic Co-operation and Development (OECD)28. Opportunities for international 

collaboration and coordination were identified, especially for efforts where the size, complexity and 

cost of future infrastructures needs international cooperation (the quests for knowledge in the 

nuclear and Particle Physics or Astrophysics, the study of condensed, matter, neutron science, high-

intensity lasers, proton accelerator-based facilities, structural genomics, grid computing and, most 

recently, astroparticle physics determine the demand for research infrastructure). 

The complexity of research infrastructure of global dimension: high costs of project design (from 

concept screening, strategic assessment feasibility study, construction till operations), requirement 

for a highly qualified human resources, the global nature of the scientific challenge addressed, makes 

it impossible for one country or region alone to build and operate these facilities. In such 

circumstances ...”it becomes crucial to make concerted efforts at the international level for the 

realisation of "global research infrastructures (GRI)”29. 

World-class research infrastructures create large research environments, attract and retain 

researchers and experienced engineers/technologists from different countries, regions and 

disciplines. Additionally, they boost the linkages between different community of researchers, 

entrepreneurs, other actors and institutions interested in knowledge accumulation and use. ”The 

traditional focus on technology transfer gave way to a focus on knowledge sharing”30. This shift is 

                                                
26 COUNCIL DECISION of 25 January 1999 adopting a specific programme for research, technological 

development and demonstration on energy, environment and sustainable development (1998 to 

2002)(1999/170/EC), annex II, p.(c) Support for research infrastructure. OJEC, L 64, 12.3.1999. 
27 The G8 Science and Technology Ministers’ Meeting Chair’s Summary, available at: 

http://www.g8.utoronto.ca/science/sci-tech-2008.pdf (acceded: 16.06.2015). 
28 OECD Global Science Forum Report on Roadmapping of Large Research Infrastructures (2008), available at: 

http://www.oecd.org/sti/sci-tech/47057832.pdf, (acceded: 18.06.2015). 
29 G8 Science Ministers Statement London UK, 12 June 2013, Introduction, available at: 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/206801/G8_Science_Meeting

_Statement_12_June_2013.pdf (acceded: 01.06.2015). For example: the total cost of the project „European 

Spallation Neutron Source (ESS) is estimated at 6,6 a million Euros. ESS is a partnership of 17 European nations 

cooperating in the design and construction of one of Europe’s biggest research infrastructure projects. 
30 A vision for strengthening world-class research infrastructures in the ERA Report of the Expert Group on 

Research Infrastructures, 2010, European Commission, p. 18, available at: 
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possible with the continuing development of Information and Communication Technology (ICT) and 

the digital revolution which enables the dissemination and platform of the big data produced in all 

research infrastructure: global, European, pan – European, national or regional. 

As Global Research Infrastructure require a funding on a global scale, members of the project 

concerning GRI must agree upon a formal founding document which fix and record a shared 

understanding of the agreed scope, schedule and cost of the project from the initial phase to the 

end.  Thus, one of the important aspects of the creation of GRI is their legal status and the protection 

of intellectual property right. In 2009 the legal framework for a European Research Infrastructure 

Consortium was adopted in order to facilitate the establishment and the operation of large European 

research infrastructure. By the end of 2014, 10 ERIC’s were established. Most of them had a global 

dimension. The legal framework offers appropriate protection of IP, however taking into account the 

increasing need for different invention... „the Commission should therefore take great care of 

reinforcing this aspect of the implementation of ERIC through specific guidelines.”31. 

 

4.3 Solutions and main impact channels 

 

4.3.1 Basic definitions 

 

4.3.1.1 Types of Research Infrastructure 

 

In 1986, the Single European Act included a chapter on research, which put the emphasis on applied 

research aiming at supporting the competitiveness of European industry32. The ratification of the 

Single Act in 1987 gave the Community a particular competence in research and technological 

development. The Title VI “Research and technological development” define the activities of the 

members of the European Communities in this field (art.130g): ....” the Community shall carry out the 

following activities, complementing the activities of the Member States: 

(a) implementation of research, technological development and demonstration programmes, by 

promoting cooperation with undertakings, research centres and universities; 

(b) promotion of cooperation in the field of Community research, technological development and 

demonstration with third countries and international organizations; 

(c) dissemination and optimization of the results of activities in Community research, technological 

development, and demonstration”33. 

The Article 130i define the tool for implementing this activities:...”The Community shall adopt a 

multiannual framework programme setting out all its activities. The framework programme shall lay 

down the scientific and technical objectives, define their respective priorities, set out the main lines of 

                                                

http://ec.europa.eu/research/infrastructures/pdf/era_100216.pdf, (acceded 26.05.2016). 
31 op. cit.p. 13. 
32 Europe’s Framework Programmes-a key element of research policy in Europe, available at: http://hoizon – 

magazine.eu/article/social-sciences-can-unlock-full-value. 
33Treaties establishing the European Communities, available at: http://europa.eu/eu-law/decision-

making/treaties/pdf/treaties_establishing_the_european_communities_single_european_act/treaties_establishi

ng_the_european_communities_single_european_act_en.pdf, (acceded: 16.06.2015). 
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the activities envisaged ...”34. 

Horizon 2020, the European Framework for Research and Innovation from 2014-2020 gave in the 

section concerning research infrastructure its definition: “Research infrastructures are facilities, 

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'(a single resource at a single location), ‘virtual’(the service 

being provided electronically) or 'distributed' (a network of distributed resources)35,36. 

A European Distributed Research Infrastructure, as recognised by ESFRI37, is a Research Infrastructure 

with a common legal form and a single management board responsible for the whole Research 

Infrastructure, and with a governance structure including among others a Strategy and Development 

Plan and one access point for users although its research facilities have multiple sites. It must be of 

pan-European interest, i.e. shall provide unique laboratories or facilities with user services for the 

efficient execution of top-level European research, ensuring open access to all interested researchers 

based on scientific excellence, thus creating a substantial added value with respect to national 

facilities. A European Distributed Research Infrastructure must bring significant improvement in the 

relevant scientific and technological fields, addressing a clear integration and convergence of the 

scientific and technical standards offered to the European users in its specific field of science and 

technology. 

In OCDE report38 the term “research infrastructure” is defined as a „large centralised facilities (such 

as telescopes or research vessels) to include physically distributed resources for research, such as 

computing networks, and large collections of data or physical objects.”, whereas large international 

research infrastructures is the research infrastructure  „truly international; that is, that are based on 

formal agreements between governments, agencies, or research institutions from more than one global 

region” 39.  

 

                                                
34 op. cit.  
35 Horizon 2020 work programme 2014 – 2020. 4. European research infrastructures (including e-

Infrastructures), available at: 

https://ec.europa.eu/research/participants/data/ref/h2020/wp/2014_2015/main/h2020-wp1415-

infrastructures_en.pdf , (acceded: 19.07.2015). 
36A large analysis of „International Distributed Research Infrastructure (IDRIS)” is presented in report : 

International Distributed Research Infrastructure Issues and Options, OECD , available at: 

http://www.oecd.org/sti/sci-tech/international-distributed-research-infrastructures.pdf, (acceded: 19.07.2015). 
37 Strategy Report on Research Infrastructures Roadmap 2010, available at: 

https://ec.europa.eu/research/infrastructures/pdf/esfri-strategy_report_and_roadmap.pdf, (acceded: 

20.07.2015). 
38 OECD Global Science Forum Report on Roadmapping of Large Research Infrastructures December 2008, 

available at: http://www.oecd.org/science/sci-tech/41929340.pdf, (acceded: 19.07.2015). 
39 http://www.oecd.org/science/sci-tech/47027330.pdf 
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4.3.1.2 Global Research Infrastructure – basic features 

 

Research Infrastructures that are globally accessible, characterised by the large set of challenges and 

opportunities, that emerge when multiple international partners from around the globe come 

together as equal (or nearly equal) partners, are becoming global infrastructure. In some cases, their 

complexity, high construction and operation costs, the global nature of the scientific challenge 

addressed, makes it impossible for one country or region alone to build and operate these facilities. 

...”In such cases it becomes crucial to make concerted efforts at the international level for the 

realisation of "global research infrastructures”40. 

The subject of research infrastructures of global scope were discussed during meetings on science 

policy since 2007. In 2006 the first roadmap for research infrastructure edited by European 

Communities, prepared by European Strategy Forum on Research Infrastructure presented a set of 

projects covering broad spectrum of scientific fields, of projects planning for a lifespan of several 

decades, of projects of a scale and scope requiring a global approach. In 2008 G8 ministers and the 

European Commissioner responsible for science and technology discussed among other things on 

the solution of global issues through international cooperation. They recognised the importance of 

global earth observation, the importance of the need to reduce of greenhouse gas emissions, the 

importance to reach a consensus to foster science-based solutions for environmental and other 

challenges on a national and global scale, the importance of promoting collaboration on all energy 

alternatives. These are global research infrastructures, that provide unique opportunity to stimulate 

knowledge accelerating the building of capacities needed in addressing the above mentioned 

challenges. 

 

4.3.1.3 GRI as networks of entities  

 

Types of research infrastructures depends of their membership to scientific fields. Large variety of 

research infrastructure determine the large variety of their types. The results of the analysis of the 

types of 35 research infrastructures presented in the UE documentation41 are presented in the Table 

1.  

In Council Decision of 25 January 1999 adopting a specific programme for research, technological 

development and demonstration on a user-friendly information society (1998 to 2002)42 the need to 

improve the exploitation of research facilities and their transnational use is underlined. Table 2 shows 

an analysis of level of involvement of EU and non EU countries in research infrastructures projects, 

demonstrating their scientific, financial and organisational potential. The results show, that there is a 

strong discrepancy between countries like Germany, France Italy and the rest of EU Members while 

considering the intensity of involvement into these projects.  

                                                
40 Framework for a coherent and coordinated world-wide development and operation of global research 

infrastructures, available at: 

https://ec.europa.eu/research/infrastructures/pdf/gso_framework_for_global_ris.pdf 
41 Assessing the projects on the ESFRI roadmap, A high level expert group report, August 2013 

 available at: 

https://ec.europa.eu/research/evaluations/pdf/archive/other_reports_studies_and_documents/esfri.pdf, 

(acceded: 19.07.2015). 
42 ftp://ftp.cordis.europa.eu/pub/fp5/docs/b_decision_en.pdf 

http://www.i3u-innovationunion.eu/
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It should be underlined however, that one of the critical problems for Europe is the divergence, 

caused among others by existing structural imbalances across the economies of the European 

countries, as “the assumption that integration will automatically bring about convergence in Europe 

did not materialize in reality”43. If the Global Research Infrastructures are to be based on the existing 

projects, which is the most logical, the disproportion of countries involvement may become even 

deeper. In the long run this may lead to the deepening of “middle-income trap” of the post –

communist countries and make their transition to a higher value-added economy based on high 

productivity and innovation even more postponed. 

 

4.3.2 Group of Senior Officials for Global Research Infrastructures (GSO) 

 

The Group of Senior Officials was established at G8 Ministerial meeting, (Okinawa, 15 June 2008). 

The necessity of promoting international cooperation in large-scale research facilities through the 

exchange of relevant information, ......”by sharing information on plans to construct new large-scale 

research facilities in order to promote mutual international use by international groups or individuals 

to avoid international investment duplications and to facilitate cost sharing” was expressed during the 

meeting in Okinawa44. In order to continue the actions for international cooperation on large-scale 

research facilities, the G8 reached a consensus to set up an ad-hoc group of senior officials, 

composed of representatives of G8 members ( Germany, Italy, UK, USA, France, Russia (at present 

suspended), Japan, Canada) as well as other invited countries (Australia, India, Mexico, China, South 

Africa)45. 

G8 Science Ministers during the meeting in London (London, 12 June 2013), recognised the central 

role that research infrastructures have to play in research and innovation policies. Participants of the 

meeting agreed that …”In some cases, their complexity as well as high development, construction and 

operation costs, requirement for a critical mass of highly qualified human resources, or simply the 

global nature of the scientific challenge addressed, makes it impossible for one country or region alone 

to build and operate these facilities. In such cases it becomes crucial to make concerted efforts at the 

international level for the realisation of "global research infrastructures” (GRI)”46. 

Sciences Ministers adopted the document decided by the GSO concerning the global research 

infrastructures47 and presented their opinion on global interoperable data infrastructure.48 

                                                
43 State of the Union: Findings of the European Catch-Up Index, (2012), Open Society Institute Sofia, 

http://providus.lv/article_files/2747/original/91Summary_CatchUpIndex_c.pdf?1417702347 
44 The G8 Science and Technology Ministers’ Meeting, Chair’s Summary, available at: 

file:///C:/Documents%20and%20Settings/ERA/Moje%20dokumenty/Downloads/sci-tech-2008.pdf, (acceded: 

19.07.2015). 
45 Towards a Framework for Collaboration at Global Ris – A GSO Initiative, available at: 

http://www.icri2014.eu/sites/default/files/presentations/ADAMS.ICRI2014_final_v02.pdf, (acceded: 

19.07.2015). 
46 G8 Science Ministers Statement, available at: https://www.gov.uk/government/news/g8-science-ministers-

statement 
47 Group of Senior Officials on Global Research Infrastructures, Framework for a coherent and coordinated 

world-wide development and operation of global research infrastructures, available at: 

https://ec.europa.eu/research/infrastructures/pdf/gso_framework_for_global_ris.pdf 
48 White Paper: 5 Principles for an Open Data Infrastructure available at: 

http://www.i3u-innovationunion.eu/
file:///C:/Users/ML/Documents%20and%20Settings/ERA/Moje%20dokumenty/Downloads/sci-tech-2008.pdf
http://www.icri2014.eu/sites/default/files/presentations/ADAMS.ICRI2014_final_v02.pdf
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Due to the large variety of research infrastructures and the lack of a common terminology, the GSO 

agreed on three broad categories of research infrastructures of global relevance. 

- Real single-sited global facilities are geographically localized unique facilities whose 

governance is fundamentally international in character; 

- Globally distributed research infrastructures are research infrastructures formed by national 

or institutional nodes, which are part of a global network and whose governance is fundamentally 

international in character; 

- National facilities of global interest are national facilities with unique capabilities that attract 

wide interest from researchers outside of the host nation49. 

Outcomes of observations of the activity of existing GRIs are presented by GSO in 14 „ pillars” of 

GRI’s: 

1. Core purpose of global research infrastructures;  

2. Definition of the project partnerships for effective management;  

3. Definition of the scope, schedule, and cost; 

4. Appropriate project management;  

5. Funding management; 

6. Periodic reviews; 

7. Termination or decommissioning; 

8. Access based on merit review;  

9. E-infrastructure;  

10. Data exchange; 

11. Clustering of research infrastructures;  

12 Measures to facilitate the international mobility of scientists and engineers;  

13. Technology transfer and intellectual property;  

14. Monitoring socio-economic impact.  

„The GSO recognises the vital role of global research infrastructures in addressing world-wide S&T 

challenges and the benefits of coordinating investments in global research infrastructures to efficiently 

use the available resources and fully realise their potential benefits”50. 

In late 2014 through early 2015 the GSO members developed a list of research infrastructures of 

global interest (GRIs) („the list”) aimed at exploring or enhancing potential international partnerships. 

The current „GSO list of GRIs„ (Annex 6) comprises 48 GRIs divided into two complementary sections: 

National RIs of a global interest and Single-sited or Distributed RIs of International Character. 

 

4.3.3 European Roadmap for ESFRI 

 

The European Strategy Forum on Research Infrastructures (ESFRI), set up in 2002, is the body where 

representatives of the Research Ministers of the EU Member States and of the European Commission 

                                                

https://data.gov.uk/sites/default/files/Open_data_White_Paper.pdf  
49 Framework for Global Research Infrastructures, Group of Senior Officials on Global Research Infrastructures, 

https://ec.europa.eu/research/infrastructures/pdf/gso_framework_for_global_ris.pdf 
50 Group of Senior Officials on Global Research Infrastructures, Framework for a coherent and coordinated... op. 

cit.  

http://www.i3u-innovationunion.eu/
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consult each other on matters related to infrastructures of European significance51. Setting up of 

ESFRI was a major step towards a coordinated policy in the area of research infrastructures. Although 

ESFRI brings together representatives appointed by research ministers of all EU’s States, Associated 

States and representatives of the European Commission, is not a decision making body. 

The objectives of ESFRI are: 

- to support a coherent and strategy-led approach to policy making on research infrastructures in 

Europe, to jointly reflect on the development of strategic policies for pan-European Research 

Infrastructures; 

- to facilitate multilateral initiatives leading to a better development, construction and use of 

research infrastructures in Europe, to act as an incubator for concrete RI projects with pan-

European interest. 

A major contribution to make the European research attractive at a global level, and one of the most 

successful European initiatives in attracting the interest of international players is the “ESFRI 

Roadmap” for research infrastructures. Roadmap incorporate scientific and non-scientific 

considerations. ESFRI establish the roadmap in close collaboration with the European Commission. 

Roadmap include a short description of each of the projects and an estimation for the construction 

costs. 

A growing number of countries have prepared national roadmaps that establish the prioritisation of 

national and pan-European RIs, using the ESFRI Roadmap as a reference. This helps to define national 

budgets, facilitates political support and allows long-term financial commitment52. 

Until 2015 ESFRI developed three Roadmaps for research infrastructure: 

 European Roadmap for Research Infrastructures Report 2006 to which 36 projects, divided 

into 7 topics 53 were included. Included projects had reached different degrees of maturity 

concerning their technical aspects of institutional development. 

 European Roadmap for Research Infrastructures Report 2008  to which 44 projects,  divided 

also into 7 topics 54  were included. 

 European Roadmap for Research Infrastructures Report 2010  to which 38 projects,  divided 

into 6 topics 55  were included. 

                                                
51 ESFRI Report 2004, available at: http://e-irg.eu/documents/10920/276491/ESFRI+report+2004.pdf (at 

present representatives of 28 EU countries and of 9 Associated countries are members of ESFRI) 
52 https://ec.europa.eu/research/infrastructures/index_en.cfm?pg=esfri-roadmap 
53 Social Sciences and Humanities (6 projects), Environmental Sciences (7 projects), Energy (3 projects), 

Biomedical and Life Sciences (6 projects), Materials Sciences (7 projects), Astronomy, Astrophysics, Nuclear and 

Particle Physics (5 projects), Computation and Data Treatment (1 project) , European Roadmap for Research 

Infrastructure, Report 2006, p.19,  

http://ec.europa.eu/research/infrastructures/pdf/esfri/esfri_roadmap/roadmap_2006/esfri_roadmap_2006_en.

pdf 
54 Social Sciences and Humanities (5 projects), Environmental Sciences (10 projects), Energy (4 projects), 

Biomedical and Medical Sciences (10 projects), Materials and Analytical Facilities (6 projects), Physical Sciences 

and Engineering (8 projects) , e-infrastructures (1 project), European Roadmap for Research Infrastructure, 

Roadmap 2008, p.12, ftp://ftp.cordis.europa.eu/pub/esfri/docs/esfri_roadmap_update_2008.pdf 
55 Social Sciences and Humanities (2 projects), Environmental Sciences (9 projects), Energy (6 projects), 

Biomedical and Medical Sciences (13 projects), Materials and Analytical Facilities (3 projects), Physical Sciences 

and Engineering (5 projects) , Strategy Report on Research Infrastructures, Roadmap 2010, p.4. 

http://www.i3u-innovationunion.eu/
http://e-irg.eu/documents/10920/276491/ESFRI+report+2004.pdf
http://ec.europa.eu/research/infrastructures/pdf/esfri/esfri_roadmap/roadmap_2006/esfri_roadmap_2006_en.pdf
http://ec.europa.eu/research/infrastructures/pdf/esfri/esfri_roadmap/roadmap_2006/esfri_roadmap_2006_en.pdf
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Research Infrastructures presented in the Roadmap’s projects cover human resources, major 

equipment, as well as knowledge, containing resources such as collections, archives and databases. 

They are “single-sited” (for example infrastructure in the field of energy), “distributed”( for example 

infrastructures in the field of environmental or biomedical sciences, or “virtual” (the service being 

provided electronically). Roadmaps for 2008 updated the first edition of 2006, and Roadmap 2010 

updated the second one. 10 projects (3 included to the topic Social Sciences, 3 to the topic Materials 

Sciences, 2 to the topic Physical Sciences, 1 to the topic e-infrastructure and 1 to the topic Energy) 

presented in the Roadmap 2010 were in the implementation phase. 

New roadmap of ESFRI should be presented in January 2016. The new roadmap will be much shorter 

(about 25 projects) and will contain more mature projects. ESFRI modified the landscape in scientific 

fields for research infrastructure. Research infrastructure will be classified as: Environmental Research 

Infrastructure, Health and Food Research Infrastructure, Sciences and Humanities  Research 

Infrastructures, Energy Research Infrastructures, Physics  and Engineering Research Infrastructures. 

The following dimensions of projects that should be included into the Roadmap 2016 are evaluated: 

- scientific impact /scientific relevance for the respective scientific area in the European RI 

- ecosystem; 

- European added value/ pan-European relevance; 

- socio-economic impact; 

- e-needs. 

To submit the project an commitment by at least three Countries or by the EIROforum Council is 

required56. 

 

4.3.4 European Research Infrastructure Consortium (ERIC) 

 

All the ESFRI projects are funded by various different groups of EU Member States and Associated 

Countries (variable geometry) or by intergovernmental research organizations. The European 

Commission provides funding for the preparatory phase of the projects as well as for the 

implementation of common objectives within clusters of related projects57. 

Council Regulation (EC) No 723/2009 on the Community legal framework for a European Research 

Infrastructure Consortium was adopted in order to facilitate the establishment and the operation of 

large European research infrastructures among several Member States and associated countries by 

providing a new legal instrument, the European Research Infrastructure Consortium (ERIC). The 

principal task of an ERIC is to establish and operate a research infrastructure on a noneconomic basis. 

ERIC can be used for establishing new research infrastructures or for operating existing research 

                                                
56 Workshop to Launch the ESFRI Roadmap 2016, Report, CoPoRI - Communication and Policy development for 

Research Infrastructures in Europe, http://www.copori.eu/_media/Report-final_28-10-14.pdf 
57 European Strategy Forum ESFRI on Research Infrastructures, 7 April 2014, Prioritisation of Support to ESFRI 

Projects for Implementation The European Strategy Forum on Research Infrastructures,  p. 6, 

http://ec.europa.eu/research/infrastructures/pdf/ESFRI_projects_for_impl_7_april_2014.pdf In general funding 

scheme for ESRI’s research infrastructure based on CP-CSA-INFRA funding scheme (Combination of 

Collaborative Projects and Coordination and Support Actions for Integrating Activities (CP- CSA-INFRA), 

https://ec.europa.eu/research/participants/portal/doc/call/fp7/fp7-infrastructures-2012-1/31528-cp-csa-

infra_common_part_new_en.pdf. An Integrating Activity can cover three types of activities: Networking 

activities, Trans-national and/or virtual access activities, and Joint Research Activities. 

http://www.i3u-innovationunion.eu/
http://ec.europa.eu/research/infrastructures/pdf/ESFRI_projects_for_impl_7_april_2014.pdf
https://ec.europa.eu/research/participants/portal/doc/call/fp7/fp7-infrastructures-2012-1/31528-cp-csa-infra_common_part_new_en.pdf
https://ec.europa.eu/research/participants/portal/doc/call/fp7/fp7-infrastructures-2012-1/31528-cp-csa-infra_common_part_new_en.pdf
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infrastructures which consider it useful to change their legal structure to become an ERIC. Research 

infrastructures may be single-sited or distributed. The ERIC regulation was amended in December 

2013 to allow better reflection of the contributions of associated countries in the ERIC in terms of 

voting rights. By the end of 2014, 10 ERICs were established 58. 

 

4.3.5 European Expert Group on Cost Control and Management Issues 

 

The European Commission set up a European Expert Group on Cost Control and Management Issues 

of Global Research Infrastructures, with the goal to consider the essential cost elements which need 

to be taken into account in the planning phase of research infrastructure59. 

Eight topics are discussed in the Report of the Expert Group: political issues, governance issues, 

project approval, management, project controlling and culture, procurement, cost and forward look. 

The recommendations of the expert group address the major issues in the realization and 

management of large scale infrastructures, especially those requiring global collaboration:  

1. In the beginning of the project the political stakeholders have to agree on scope, schedule, cost, 

defining uncertainties and constraints.   

2. The governance, management, and supervisory structures must have clearly defined and 

differentiated authority and responsibility. 

3. A clear principles of organisation structure have to be accepted by all participants of the project 

as well the  tools for the project control. 

4. Audit of finance and of the management performance have to be carried out and acted upon. 

5. To the preparation and approval of the projects the phased approach is necessary. 

6. The management have to have specified competencies including project management and 

technical skills.  

7. Planning, control and reporting systems are mandatory. 

8. In the project management have to be embedded best-practice systems, also with the well 

defined mitigating measures to eliminate the deviations. 

9. Technical expertise and negotiation procedures should to be introduced into the procurement 

process according to the technical demands. 

10. Special attention have to be done to the suppliers for deliverables....” The responsibility of all 

suppliers for deliverables must be contractually fixed in a thorough way based on detailed 

specification and drawings”60. 

11. Cost and spending must be clearly defined and realistically planned, including in kind 

contribution.  

 

 

 

                                                
58 ERIC Practical guidelines Legal framework for a European Research Infrastructure Consortium, March 2015 

Directorate-General for Research and Innovation Research Infrastructures 
59 Cost control and management issues of global research infrastructures, Report of the European expert group 

on cost control and management issues of global research infrastructures October 2010, available at: 

https://ec.europa.eu/research/infrastructures/pdf/cost_control.pdf, (acceded: 20.07.2015). 
60 op. cit.  

http://www.i3u-innovationunion.eu/
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4.3.6 Working out a list of Global Research Infrastructures 

 

The problem of global dimension of research infrastructure were mentioned in all three ESFRI 

Roadmaps. In Roadmap for 2006 the scientific aspects of research infrastructure when different fields 

of sciences addressed question of a global scale (radio-astronomy, high energy physics, earth or 

social sciences) and financial aspects of complex and expensive projects when ...”a single government 

or indeed single continent cannot find within itself the financial resources for their realization”61 were 

underlined. Roadmapping on research infrastructure, the activity of ESFRI influenced the discussions 

with countries outside  UE on global research infrastructure. During the G8 Science and Technology 

Ministers’ Meeting held in June 2008 the roadmapping is being discussed. 62  

International cooperation with partners outside UE in some of the pan –European Research 

Infrastructure  ...”will be developed to complement national and European policies and efforts.”63 

16 projects from ESFRI roadmap for 2010 were included into the brochure „European Research 

Infrastructures with global impact. Some examples from the ESFRI Roadmap”64. 

In December 2012 the Competitiveness (Internal Market, Industry, Research and Space) Council 

emphasized the need for renewing and adapting the mandate of ESFRI to adequately address the 

existing challenges and also to ensure the follow-up of implementation of already on-going ESFRI 

projects after a comprehensive assessment, as well as the prioritization of the infrastructure projects 

listed in the ESFRI Roadmap65. 

The European Commission (EC), together with ESFRI, has decided to establish a high level Assessment 

Expert Group (AEG). The European Commission has appointed a group of experts with diverse 

professional experience to assess the maturity of the research infrastructures on the ESFRI roadmap. 

After the assessment of 3566 projects included into Roadmaps, AEG indicated 8 projects that are likely 

to be ready for implementation by 2015 and 11 projects that require substantial efforts to be ready 

for implementation by 2015. For sixteen projects, their chances to be ready for implementation by 

2015 were, in the opinion of the AEG,  minimal.67 

ESFRI, taking into account the outcomes of the assessment proposed three projects from the ESFRI’s 

roadmaps as priorities:  

- EPOS ( European Plate Observing System), field: Environmental Sciences, Roadmaps 2008 and 

2010; 

- ELIXIR (The European Life-Science Infrastructure for Biological Information), field Biological and 

Medical Sciences, Roadmaps 2008 and 2010; 

                                                
61 European Roadmap for Research Infrastructure, Report 2006, p. 17. 
62 European Roadmap for Research Infrastructure, Roadmap 2008, p. 9. 
63 Strategy Report on Research Infrastructures, Roadmap 2010, p. 17. 
64 European Research Infrastructures with global impact. Some examples from the ESFRI Roadmap 

https://ec.europa.eu/research/infrastructures/pdf/esfri_brochure_0113.pdf. 
65 Conclusions on 'A reinforced European research area partnership for excellence and growth' 3208th 

COMPETITIVEESS (Internal Market, Industry, Research and Space), Council meeting, Brussels, 11 December 

2012, http://www.consilium.europa.eu/uedocs/cms_data/docs/pressdata/en/intm/134168.pdf 
66 From 48 projects presented in the overview of ESFRI’s projects 13 projects weren’t assessed; 11 projects of 

them are earlier reached the implementation phase, and two projects are at present supervised by EUROATOM.  
67 Assessing the projects on the ESFRI roadmap, A high level expert group report, August 2013, 

https://ec.europa.eu/research/infrastructures/pdf/jd-final-aegreport-23sept13.pdf 

http://www.i3u-innovationunion.eu/
https://ec.europa.eu/research/infrastructures/pdf/esfri_brochure_0113.pdf
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- ESS (The European Spallation Source), field Materials and Analytical Facilities, Roadmaps 2006, 

2008, 2010). 

In late 2014 through early 2015 also the GSO members developed a list of research infrastructures 

of global interest (GRIs) („the list”) aimed at exploring or enhancing potential international 

partnerships. The current „GSO list of GRIs„ (Annex 6) comprises 48 GRIs divided into two 

complementary sections:  

Section I – National RIs of a global interest,  

Section II – Single-sited or Distributed RIs of International Character  

The list of national based RIs covers 39 RIs from 14 countries. The list of RIs whose governance is 

fundamentally international in character comprises in total 9 RIs: 6 of which were put forward by 

India, Italy, South Africa and the United Kingdom and 3 by the European Commission, referenced by 

EIROforum and ESFRI, as strategic stakeholders in the Pan-European dimension68. 

Taking into account both the list of prioritised GRI proposed by ESFRI 2006; 2008; 2010 as well as 

latest suggestions prepared by GSO a list of Global Research Infrastructures is presented in Table 3. 

The table covers 12 different GRI that are coordinated by EU Member States, are of global character 

and are suggested for prioritisation by ESFRI, by GSO or by both bodies. 

 

 

4.4 Theoretical perspective  
 

4.4.1 Common -Pool Resources Approach 

 

Common-Pool Resources (CPR) are defined as resources that are rival and not-excludable, which 

means that it is challenging to eliminate their users through physical or institutional barriers. 

Additionally, the consumption of resource by one person or group leaves less for another, as they 

are subtractable (Ostrom et al., 1994)69. CPR usually consists of a core resource (like water), expressing 

the stock variable, while offering a limited quantity of extractable fringe units, which defines the flow 

variable. Whereas the core resource is protected in order to allow for its constant exploitation, the 

fringe units can be harvested or consumed (Ostrom, 1990)70. 

Thus, CPM share with “public goods” (like sunset or common knowledge) the difficulty of developing 

physical or institutional barriers for excluding beneficiaries. The products or resource units of CPM 

share with “private goods” (doughnuts, private computer) the attribute that one’s person 

consumption subtracts from the quantity that is available for the others (Hess, Ostrom, 2003, p. 

120)71. CPR not only include the natural resources, such as forests, fishing grounds, groundwater 

basins, grazing lands, water or the atmosphere, but also the human–made resources such as radio 

                                                
68 Group of Senior Officials on Global Research Infrastructures, Progress Report 2015 

 Meeting of the G7 Science Ministers, 8-9 October 2015, https://www.bmbf.de/files/G7_Broschuere_(3).pdf 
69 Ostrom, E., Gardner, R., Walker, J., (1994), Rules, Games and Common-Pool Resources, University of Michigan 

Press, Ann Arbor, MI. 
70 Ostrom, E., (1990), Governing the commons: the evolution of institutions for collective action, Cambridge, UK: 

Cambridge University Press. 
71 Hess, Ch., Ostrom, E., (2003), Ideas, Artifacts and faciliteis: information as a common-poll resource, „Law and 

Contemporary problems”, vol. 66, Winter/Spring, nos. 1 and 2. 
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frequency spectra, irrigation infrastructure, wastewater treatment facilities and other public 

infrastructures (Madani, Dinar, 2011)72. 

In joint usage of CPR, individuals acting autonomously and rationally in accordance to self-interest 

perform dissimilar to the interest of the whole group, what destroys the optimal needed for 

sustaining the system (Gardner et al., 1990)73. Such non cooperative behaviour results in the “tragedy 

of the commons” (Hardin, 1968)74. Thus common pool resources can be overused, polluted, 

destructed unless use limits are enforced (Hess, Ostrom, 2003)75. Although there are many examples 

of overexploitation of such resources, the users, in many cases overcome incentives to destroy the 

resources and develop long-enduring institutions, that enable them to utilize these resources more 

effectively. Ostrom identified eight "design principles" of stable local CPR management (Ostrom, 

1990)76: 

1. Clearly defined boundaries (clear definition of the contents of the CPR and effective 

marginalization of external banned parties); 

2. Rules concerning the appropriation and endowment of common resources adjusted to local 

circumstances; 

3. Collective-choice procedures that acknowledge most resource appropriators to share the 

supervisory process; 

4. Applicable supervising by inspectors who are part of or are responsible to the appropriators; 

5. A scale of adjusted restrictions for resource appropriators who breach community 

regulations; 

6. Methods of disagreement tension which are low-cost and easy to access; 

7. Sovereignty of the community acknowledged by higher-level authorities;  

8. In the case of larger CPR, association in the form of numerous layers of nested enterprises, 

with small local CPR at the base level. 

The management of CPR relies on the type of resource involved, that is why E. Ostrom proposes 

adaptive governance as a method for its management. Adaptive governance is a “range of 

interactions between actors, networks, organizations, and institutions emerging in pursuit of a 

desired state for social-ecological systems” (Chaffin et al., 2014)77. E. Ostrom forms five requirements 

for realizing adaptive governance, which include (Ostrom, 2008)78: 

 Attaining precise and appropriate information, by directing towards the formation and use 

of well-timed scientific knowledge on the part of both managers and consumers of the 

                                                
72 Madani, K., Dinar, A., (2011), Cooperative institutions for sustainable management of common pool resources, 

“Water Science and Policy Center”, Working Paper, University of California, Riverside. 
73 Gardner, R., Ostrom, E., Walker, J.M., (1990), The nature of common-pool resources problems, “Rationality and 

Society”, vol. 2, pp. 335-358. 
74 Hardin, G., (1968), Tragedy of the commons, “Science”, vol. 162, pp. 1243-1248. 
75 Hess, Ch., Ostrom, E., (2003), Ideas, Artifacts and facilities: information as a common-poll resource, „Law and 

Contemporary problems”, vol. 66, Winter/Spring, nos. 1 and 2. 
76 Ostrom, E., (1990), Governing the Commons: The Evolution of Institutions for Collective Action, Cambridge, UK: 

Cambridge University Press. 
77 Chaffin, B. C., Gosnell, H., Cosens. B. A., (2014), A decade of adaptive governance scholarship: synthesis and 

future directions, “Ecology and Society”, vol. 19(3):56. 
78 Ostrom, E., (2008), The Challenge of common-pool resources, “Environment: Science and Policy for Sustainable 

Development”, vol. 50(4), pp. 8-21. 
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resource; 

 Dealing with conflict, accepting the fact that disagreements will occur, and have ready-made 

systems to detect and resolve them as quickly as possible; 

 Boosting rule fulfilment, by creating the responsibility of the users of a resource to monitor 

its usage; 

 Delivering infrastructure, that is adaptable over time, in order to support internal operations 

and generate connections to other regimes; 

 Encouraging adaption and transformation, to cope with errors and with new developments. 

Madani and Dinar (2011b)79 propose to classify CPR management institutions into three broad 

categories: 

1. Non-cooperative management institutions. Under this solution, beneficiaries may impose 

short term plans, based only on their individual rationality, which in the long run result in the 

“tragedy of the commons”. Beneficiaries in this solution may also develop plans that are not 

ignorant and based on their past experience, but still are conducted on non-cooperative basis 

what may lead to the imposition of external regulations (Madani, Dinar, 2010)80. 

2. Exogenous regulatory institutions. In order to avert overuse, regulators may intervene in the 

form of external regulations of extraction of CPR or privatization, that offers two solutions – 

“the private property solution”, which involves dividing the commons into private plots and 

externalities are internalized or “the market solution” which requires that transaction costs 

are minimized and spillover effects across property boundaries is decreased to optimal level 

(Sinden, 2007)81. 

3. Cooperative management institutions. Under cooperative management institutions 

beneficiaries base their activities on group rationality, rather than individual rationality and 

built plans that help to enlarge the continuing gains for all users and grant sustainable 

benefits (Madani, Dinar, 2011a)82. 

The third solution, which requires communication and trust, may provide the highest benefits for the 

users, but on the other hand its complexity may discourage them from entering into this type of 

arrangement. The inevitable requirement for this type of management solution is the perfect 

information for each of the beneficiary about the plans and decisions of the other parties. The system 

of equations known as the “Core of the cooperative game” (Gillies, 1959)83 is the set of game 

allocation gains that are not dominated by any of the allocation set. The Core for the cooperative 

CPR management suggests the range of solutions that are acceptable for each of the beneficiary 

(Madani, Dinar, 2011a)84. The allocation should satisfy the following restrictions: 

                                                
79 Madani, K., Dinar, A., (2011), Exogenous regulatory institutions for sustainable management of common pool 

resources, “Water Science and Policy Center”, Working Paper, University of California, Riverside 
80 Madani, K., Dinar, A., (2010), Non-cooperative institutions for sustainable management of common pool 

resources, “Water Science and Policy Center”, Working Paper 01-2010, University of California, Riverside. 
81 Sinden, A., (2007), The tragedy of the commons and the myth of a private property solution, “University of 

Colorado Law Review”, vol. 78, pp. 533-612.  
82 Madani, K., Dinar, A., (2011), Cooperative institutions for sustainable management of common pool resources, 

“Water Science and Policy Center”, Working Paper, University of California, Riverside. 
83 Gillies, D.B., (1959), Solutions to general non-zero-sum games, in: A.W. Tucker, R.D. Luce (Eds.), Contribution 

to the theory of games IV, (Annals of Mathematics), Princeton, Princeton University Press, NJ, pp. 47-85. 
84 Madani, K., Dinar, A., (2011), Cooperative institutions for sustainable management of common pool resources, 
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(1) Individual rationality condition    ui* ≥ ui           Ɐi ∈ N 

(2) Group rationality condition         ∑ ui* ≥ v (s)   Ɐs ∈ S, S ⊆ N 

                                                            i∈S 

 

(3) Efficiency condition                     ∑ ui* = v (N ) 

                                                                i∈N 

 

Equation (1) imposes “individual rationality condition”, demanding an allocation under cooperation 

to each of the beneficiary to be greater than what can be gained individually without the cooperation, 

where: ui* ≥ ui, [ui* and ui are the utility of CPR beneficiary i under the cooperation (ui*) and under no 

cooperation (ui,), respectively]; N = {1,2,…,n} is a coalition (group of collaborating beneficiaries i) and 

{i} (i=1,2,…,n) are the non-cooperative coalitions with single beneficiaries and N is the grand coalition 

which includes all the beneficiaries; Ɐi ∈ N  meaning “for all” i that are included in the group N. 

Equation (2) fulfils the “group rationale condition”, demanding the sum of cooperative allocations to 

any group of beneficiaries to be greater than the total avialable benefits under any coalition that 

includes the same beneficiaries, where S is the set of feasible coalitions (groups of beneficiaries) in 

the game; v(s) is the value of coalition s or the total obtainable benefits by the member of coalition 

s; Ɐs ∈ S - meaning “for all” s that are included in the group S; S ⊆ N - meaning that S is a subgroup 

of N. 

Equation (3) – “efficiency condition” demands that the total available benefits under the grand 

coalition are fully allocated to the members of the coalition, where v (N) is the value of the grand 

coalition. 

Satisfying the Core conditions (equations form 1 to 3) is a necessary for the acceptability of the 

allocation solution for all the players (Madani, Dinar, 2011a, op.cit).  

The cooperative solutions should not only fulfil the Core requirements, but also should appear to be 

stable over time, especially, as some solutions may be found unfair for some of the beneficiaries, 

what leads to instability and situation, where some of the beneficiaries leave the grand coalition to 

form smaller groups of beneficiaries, thus their implementation requires trust among the users and 

high level of information availability. 

 

4.4.2 The Concept of Critical Mass 

 

The large group problem of joint action has a very simplified logic: the bigger the number of people 

involved in cooperative good production, the fewer the value of single individual contribution 

(Centola, D.M., 2013)85. The concept of “Critical Mass”, suggests, that there is minimum number of 

early contributors, whose efforts make a “bandwagon effect”, which has the power to involve the rest 

of the population (Granovetter, 1978)86. It is therefore minimum alliance min (n), such that if actors 

organize into coalitions of size n, at least n people will prefer mutual cooperation to unilateral 

                                                

“Water Science and Policy Center”, Working Paper, University of California, Riverside. 
85 Centola, D.M. (2013), Homophily, networks, and critical mass; Solving the start – up problem in large group 

collective action, „Rationality and Society”, vol. 25(1), pp. 3-40. 
86 Granovetter, M., (1978), Threshold Models of Collective Behavior," American Journal of Sociology”, vol.  83(6), 

pp. 1420-1443 
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defection, and it is calculated as follows:  

                                                                       N 

                                              min (n) s.t.      (∑H (Ri - Ti)) ≥ n 

                                                                      i= 1 

where n is the overall population and min(n) is the minimum coalition size (DiStefano et al., 2015)87. 

The latter hangs on the Heaviside function for the variance between Reward and Temptation payoffs, 

Ri and Ti respectively, evaluated considering different types of games (Centola, 2013)88. 

Taking as a base a “self-reinforcing logic of cooperation” Marwell and Olivier (1993)89 argue, that 

contributions to collective actions create “positive externalities” while initial contributions create 

incentives for succeeding actions. Authors argue that it is the significant heterogeneity of distribution 

of resources that crates highly motivated individuals that will contribute enough to generate large 

positive externalities for the others. The basic measure, however, of the success of the collective 

action, is the number of participants that can be mobilized (Scheling, 1978)90, as the models of 

collective behaviour are developed to describe the situations where participants have two alternative 

solutions and the cost and/or benefit of the choice depends on how many other participants choose 

which of the alternative solutions. The key concept here is the “threshold” – “the number or proportion 

of others who must make on decision before a given actor does so” (Granovetter, 1978, p. 1420)91. 

Every individual / organization has his own “threshold” in terms of what is the number of other people 

/ organizations connected with him, that should join the action before he will do the same (Gonzales 

et al., 2013)92. Mutually, the structural and behavioural elements are essential to analyse the origin 

of the detected social dynamics inside the population (Easley, Kleinberg, 2010)93. 

Research underline the importance of collective identity (shared sense of belonging to a group) 

(Collins, 1993)94, solidarity (union or fellowship arising from common responsibilities and interests) 

(Hechter, 1987)95 and shared commitment (Heckathorn, 1990)96 in enhancing collective actions. Thus 

the activities of nodes can be influenced by many factors, among them homophily being the one of 

the most important. Homophily is the principal stating, that a “contact between similar people 

                                                
87 DiStefano, A; Scata, M., LaCorte, A., Lio, P., Catania, P., Guardo, E., Pagano, S., (2015), Quantifying the role of 

homophily in human cooperation using multiplex evolutionary game theory, PLoS One. 
88 Centola, D.M. (2013), p. 17. 
89 Marvell, G., Olivier, P., (1993), The critical mass in collective action: A microsocial theory, Cambridge, UK, 

Cambridge University Press. 
90 Granovetter, M., (1978), Threshold Models of Collective Behaviour," American Journal of Sociology”, vol.  83(6), 

pp. 1420-1443; Schelling, T. C., (1978), Micromotives and Macrobehavior, New York: Norton. 
91 Granovetter, M., (1978), Threshold Models of Collective Behavior," American Journal of Sociology”, vol.  83(6), 

pp. 1420-1443 
92 González-Bailón, S., Borge-Holthoefer, J., Moreno,Y., (2013), Broadcasters and hidden influential in online 

protest diffusion, “American Behavioral Scientist”, vol. 57(7), pp. 943-965. 
93 Easley, D., Kleinberg, J., (2010), Networks, crowds, and markets: Reasoning about a highly connected world, 

Cambridge University Press. 
94 Collins, R., (1993), Emotional Energy as the common denominator of rational action, „Rationality and Society”, 

vol. 5, pp. 203-230. 
95 Hechter, M., (1987), Principles of Group Solidarity, Los Angeles, CA: University of California Press. 
96 Heckathorn, D.D., (1990), Collective sanctions and compliance norms: A formal theory of group-mediated 

social control, „American Sociological Review”, vol. 55, pp. 366-384. 
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happens more frequently than among dissimilar ones” (McPherson et al., 2001, p. 416)97.  

Lanzarsfeld & Merton (1954)98 distinguish two categories of homophily: “status homophily”, where 

similarities are based on status and “value homophily”, that is based on values, attitudes and beliefs. 

Both types of homophily can effectively enhance cooperation. The results of the research conducted 

for over 300 international NGOs suggest, that these organizations are more willing to collaborate 

when they have the same status, similar founding dates and when they are headquartered in the 

same geographic regions (Atouba, Shumate, 2015)99. Some studies underline however, that too much 

homophily can hamper collective actions and acts as possible linkage polarizer, as it limits the 

diversity of actors involved. On the contrary to the previous findings, it leads to the conclusion, that 

competition among organizations using similar strategies, of similar size, and in geographical 

proximity with one another tends to be stronger than competition among dissimilar organizations 

(Chiang, 2007)100. Collective actions may therefore prevent local initiatives from spreading across the 

social space (Centola, 2013)101.  

The concept of homophily, so important in the dynamics of collective actions, has been investigated 

in many theoretical and empirical works and across numerous fields102, but despite this effort, there 

is still ample effort to be taken in studying its real effect on the progression of social behaviors within 

a population. 

Not only the characteristic of partners, but also the structure of network, especially that of weak ties 

(strength of weak ties), which disorder local structure of spatial network, create at the same time 

connections with remote actors and therefore is beneficial for spreading the cooperation 

(Granovetter, 1985)103. Opp and Gern (1993)104 suggest, that homogenous, clustered network where 

trust is recognized, can play an important role in the mobilization of collective action. The more 

difficult the collective action problem is, the more the mobilization depends on clustered social 

network (Centola, 2013)105. 

                                                
97 McPherson, M., Smith-Lovin, L., Cook, J.M. (2001), Birds of a feather: homophily in social networks, “Annual 

Review of Sociology”, vol. 27, pp. 415–444. 
98 Lazarsweld, P.F., Merton, R.K., (1954), Friendship as a social process: a substantive and methodological analysis, 

in: Freedom and control in modern society, ed. M.Berger, pp. 18-66. New York. Van Nostrand. 
99 Atouba, Y.C.; Shumate, M., (2015), International Nonprofit Collaboration: Examining the Role of Homophily , 

„Nonprofit and Voluntary Sector Quarterly”, Vol.44 (3), pp.587-608  
100 Chiang, Y.S., (2007), Birds of moderately different features: Bandwagon dynamics and threshold heterogeneity 

of network neighbours, „Journal of Mathematical Sociology, vol. 31, pp. 47-69. 
101 Centola, D.M. (2013), Homophily, networks, and critical mass; Solving the start – up problem in large group 

collective action, „Rationality and Society”, vol. 25(1), pp. 3-40. 
102 Centola, D., Gonzalez-Avella, J.C., Eguiluz,V.M., San Miguel, M., (2007), Homophily, cultural drift, and the co-

evolution of cultural groups, “Journal of Conflict Resolution”, vol. 51(6), pp. 905–929. 

Steglich, C., Snijders, T.A., Pearson, M., (2010), Dynamic networks and behavior: Separating selection from 

influence, “Sociological methodology”, vol. 40(1), pp. 329–393. 

Zhao, J., Liang, X., Xu, K., (2015), Competition between Homophily and Information Entropy Maximization in 

Social Networks, PLoS ONE 10(9): e0136896. doi:10.1371/journal.pone.0136896 
103 Granovetter, M. (1985), Economic Action and Social Structure: The Problem of Embeddedness, „American 

Journal of Sociology”, Vol. 78, pp. 481-510. 
104 Opp, K.D., Gern, C., (1993), Dissident groups, personal networks and spontaneous cooperation: The East 

German revolution of 1989, „American Sociological Review, vol. 58, pp. 659-680. 
105 Centola, D.M. (2013), Homophily, networks, and critical mass; Solving the start – up problem in large group 

http://www.i3u-innovationunion.eu/
https://brama.sgh.waw.pl/,DanaInfo=apps.webofknowledge.com+full_record.do?product=UA&search_mode=GeneralSearch&qid=2&SID=U2LGtIarU6JFqtSPPPw&page=2&doc=11


 

D7.1 | Literature Review and Data Collection 

 

www.i3u-innovationunion.eu Page 67 of 111 This project has received funding from the European 
Union’s Horizon 2020 research and innovation 
programme under grant agreement No 645884.    

 
 
 
 

 

 

4.4.3 Economics of Network Theory 

 

Extensions of the resource-based view of the firm research on inter-firm networks (defined as 

“groups of three or more legally autonomous organizations that work together to achieve not only 

their own goals but also a collective goal”, (Provan & Kenis, 2008, p. 231106) emphasizes the 

importance of cooperation in innovation activities and suggest, that access to resources of 

collaborating partners can be a source of firms’ competitive advantage (e.g. Lorenzoni & Lipparini, 

1999107; Lechner & Dowling, 2003108; Lavie, 2006109; Gulati, 2007110). Research reveals that innovation 

often results from firm’s internal knowledge integrated with external knowledge accessible in inter-

firm networking (e.g. Chesbrough, 2003111; Almeida & Phene, 2012112; Cantwell & Zhang, 2012113), 

treated as a “locus of innovation” (Powell et al., 1996114). 

The review of 174 studies on links between innovation and cooperation indicates the following most 

significant innovation benefits from inter-organizational networks: knowledge exploration and 

exploitation (Nooteboom, 2000115), access to complementary assets (Hagedoorn & Dusters, 2002116; 

Marquardt, 2013117), both via vertical integration or achieving economy of scale via horizontal 

                                                

collective action, „Rationality and Society”, vol. 25(1), pp. 3-40. 
106 Provan K, Kenis P. (2008), Modes of Network Governance: Structure, Management, and Effectiveness, “Journal 

of Public Administration Research and Theory”;18(2), pp. 229–52. 
107 Lorenzoni, G., Lipparini, A. (1999), The leveraging of inter-firm relationships as a distinctive organizational 

capability: A longitudinal study, “Strategic Management Journal”, 20(4), 317−337. 
108 Lechner, C., Dowling, M. (2003), Firm networks: external relationships as sources for the growth and 

competitiveness of entrepreneurial firms, “Entrepreneurship and Regional Development”, vol. 15(1), pp. 1-26. 
109 Lavie, D. (2006), The competitive advantage of interconnected firms: An extension of the resource-based view 

of the firm, “Academy of Management Review”, vol. 31(3), pp. 638-658. 
110 Gulati, R. (2007), Managing Network Resources. Alliances, Affiliations, and Other Relational Assets, New York: 

Oxford University Press. 
111 Chesbrough, H.W. (2003), Open innovation: The New Imperative for Creating and Profiting from Technology, 

Boston, MA: Harvard Business School Press. 
112 Almeida, P., & Phene, A. (2012), Managing knowledge within and outside the multinational corporation, in: 

Andersson, M., Johansson, B., Karlsson, C., & Lööf, H. (eds.) Innovation & Growth: From R&D Strategies of 

Innovating Firms to Economy-Wide Technological Change, Oxford: Oxford University Press, 21-37.   
113 Cantwell, J., & Zhang, F. (2012), Knowledge accession strategies and the spatial organization of R&D, in: 

Andersson, M., Johansson, B., Karlsson, C., & Lööf, H. (eds.) Innovation & Growth: From R&D Strategies of 

Innovating Firms to Economy-Wide Technological Change, Oxford: Oxford University Press, 88-111.  
114 Powell, W.W., Koput, K.W., Smith-Doerr, L. (1996), Interorganizational collaboration and the locus of 

innovation: networks of learning in biotechnology, “Administrative Science Quarterly”, Vol. 41 No. 2, pp. 116-

145. 
115 Nooteboom, B., (2000), Learning and Innovation in Organizations and Economics, Oxford University Press, 

Oxford. 
116 Hagedoorn, J., Duysters, G. (2002), External sources of innovative capabilities: the preference for strategic 

alliances or mergers and acquisitions, „Journal of Management Studies”, Vol. 39 No. 2, pp. 167-187. 
117 Marquardt, M.J., (2013), The Global Advantage, Routledge, TX, USA. 
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integration (Hennart, 1988118); access to new technologies and markets (Powell, 1987119; Hagedoorn, 

1993120), commercialization speed of new products (Almeida & Kogut, 1999121), risk sharing 

(Grandori, 1997122), and protection of property rights (Liebeskind et al., 1996123). For more detailed 

study see: Pittaway et al., 2004124).  

Additionally, international networks function as ‘pipelines’ through which disembodied, also tacit 

knowledge is transmitted over long distances (Owen-Smith & Powell, 2004125; Torre, 2008126; Herstad 

et. al. 2014127). 

These networks, however, due to their high marginal costs involved in changing the configurations 

are likely to inertia and lock-in effect (Narula, 2002)128. 

It is to note, that the success of innovation networking depends on partners’ knowledge based-

competencies, including absorptive capacity, i.e. abilities to recognize the value of external 

knowledge, assimilate it and apply it commercially, which in turn stems from firms resources and 

competencies (Cohen & Levinthal, 1989129, 1990130). Apart from valuing and integrating external 

knowledge, superior R&D capacity allows a firm to recognize new opportunities in the market (Cohen 

& Levinthal, 1994131) and finally allows it to better evaluate opportunities for collaborative R&D 

projects. Some authors also suggest, that a firm’s absorptive capacity moderates the relationship 

between remote collaboration and the innovative performance of firms, as investment in absorptive 

capacity simplifies knowledge transfer with partners who are located far-away (Berchicci et al., 

                                                
118 Hennart, J. F. (1988). A transaction costs theory of equity joint ventures, „Strategic Management Journal”, Vol. 

9, pp. 361-374. 
119 Powell, W.W. (1987), Hybrid organizational arrangements, „California Management Review”, Vol. 30 No. 1, 

pp. 67-86. 
120 Hagedoorn, J. (1993), Understanding the rationale of strategic technology partnering: interorganizational 

modes of cooperation and sectoral differences, „Strategic Management Journal”, Vol. 14 No. 4, pp. 371-385. 
121Almeida, P., Kogut, B. (1999), Localization and knowledge and the mobility of engineers in regionalmnetworks, 

„Management Science”, Vol. 45, No. 7, pp. 905-917. 
122 Grandori, A. (1997), Governance structures, coordination mechanisms and cognitive models, „Journal of 

Management and Governance”, Vol. 1 No. 1, pp. 29-47. 
123 Liebeskind, J., Porter, O., Zucker, L. Brewer, M. (1996), Social networks learning and flexibility: sourcing 

scientific knowledge in the new biotechnology firms, „Organization Science”, Vol. 7 No. 4, pp. 428-443. 
124 Pittaway, L., Robertson, M., Munir, K., Denyer, D., & Neely, A. (2004), Networking and innovation: a systemic 

review of the evidence, International Journal of Management Reviews, 5/6(3-4), 137-168. 
125 Owen-Smith, J., Powell, W.W., (2004), Knowledge networks as channels and conduits: the effects of spillovers 

in the Boston biotechnology community, „Organization Science”, Vol. 15, pp. 5–21. 
126 Torre, A., (2008), On the role played by temporary geographical proximity in knowledge transmission , 

„Regional Studies”, Vol. 42, pp. 869–889. 
127 Herstad, S.J., Aslesen, H.W., Ebersberger, B., (2014), On industrial knowledge bases, commercial opportunities 

and global innovation network linkages, Research Policy 43 (3), 495–504. 
128 Narula, R., (2002), Innovation systems and ‘inertia’ in R&D location: Norwegian firms and the role of systemic 

lock-in, „Research Policy”, Vol. 31, pp. 795–816. 
129 Cohen W.M., Levinthal, D.A., (1989), Innovation and learning: The two faces of R&D, „Economic Journal”, No. 

99, pp. 569-596. 
130 Cohen W.M., Levinthal, D.A.,(1990), Absorptive capacity: A new perspective on learning and innovation, 

„Administrative Science Quarterly”, No. 35, pp. 128-152. 
131 Cohen, W.M., Levinthal, D.A., (1994), Fortune favours the prepared firm. „Management Science”, Vol. 40, No.2, 

pp. 227–251. 
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2013132; Enkel & Heil, 2014133; Lewandowska, 2014134). Thus, cognitive proximity, which is enhanced 

by investments in absorptive capacity, may balance the lack of geographical proximity between 

partners. 

 

 

4.4.4 Empirical studies of R&D collaboration networks 

 

There is an ongoing academic discussion regarding suitability of networking for innovation 

performance. Search in Google Scholar shows more than 1.8 mln results that link the word 

“innovation” and “inter-organisational and inter-firm network” (Dagnino et al., 2015)135. Selected 

papers empirically investigating this issue are presented in the Table 4. The table summarises issues 

such as focus of the study, method applied, size of the investigated sample, time span, innovation 

measure and main findings. The results of empirical works covering all together more than thirty 

years of observation (the oldest research covers years 1981-1991, the newest 2001-2013) show, that 

the R&D collaboration can result in both positive and negative outcomes. It should be underlined 

however, that the empirical investigation is based on very different samples, also the methods 

applied differ significantly. The main findings show, that: 

 Direct ties (vertical links) have the supreme impact on innovation, with indirect ties (such as 

in a cluster or extended network) being only of minor importance (Ahuja, 2000)136; 

 The association between R&D, technology transfer and networking is substitution rather than 

complementarity in the process of innovation (Love&Roper, 2001)137; 

 The link between cognitive distance and firms’ innovative performance shows an inverted U-

shaped effect. The positive outcome for firms is superior when engaging in more radical, 

exploratory alliances than in exploitative alliances (Noteboom et. al., 2007)138; 

 Inter-firm R&D collaboration is more probable to be a failing strategy when partners form 

alliances mainly to reduce R&D costs. Partners collaborating to pursue synergy accessing 

each other’s complementary assets/capabilities are more likely to be successful (Lee et al., 

                                                
132 Berchicci, L. de Jong, J.P.J., Freel, M. (2013), Remote Collaboration, Absorptive Capacity, and the Innovative 

Output of High-Tech Small Firms, “DRUID Working Paper No. 13-01”, Paper presented at the DRUID Society 

Conference Copenhagen, June 2012. 
133 Enkel, E., Heil, S. (2014), Preparing for distant collaboration: Antecedents to potential absorptive capacity in 

cross-industry innovation, “Technovation”, Vol. 34, pp. 242-260. 
134 Lewandowska, M.S. (2014), Innowacje otwarte polskich przedsiębiorstw, „Gospodarka Narodowa”, No. 2, pp. 

53-80. 
135 Dagnino, G. B., Levanti, G., Minà, A., Picone, P.M., (2015), Inter-organizational network and innovation: a 

bibliometric study and proposed research agenda, „Journal of Business & Industrial Marketing”, Vol. 30 Issue. 

3/4 pp. 354 – 377. 
136 Ahuja, G., (2000), Collaboration networks, structural holes and innovation: a longitudinal study, 

“Administrative Science Quarterly”, Vol. 45, pp. 425–455. 
137 Love, J. H., Roper, S., (2001), Location and network effects on innovation success: evidence for UK, German 

and Irish manufacturing plants, “Research policy”, Vol 30(4), pp. 643-661.10.1016/S0048-7333(00)00098- 
138 Nooteboom, B., Van Haverbeke, W., Duysters, G., Gilsing, V., Van Den Oord, A. (2007), Optimal cognitive 

distance and absorptive capacity, „Research Policy”, Vol. 36 No. 7, pp. 1016-1034. 
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2010)139; 

 Studies suggest that it is the strength of ties, not just existence, that have a positive and 

considerable impact on innovation (Tomlinson, 2010)140; 

 Nodes intensity and closeness, show very strong and significant impact on the dependent 

variable (patent- based measure of international co-inventions). Countries being in the centre 

of collaborative knowledge and technology design, are likely to benefit from this position 

(DePrato, Nepelski, 2012)141; 

 Study reveals the contingent value of collaboration and the interplay between internal 

resources and network resources (Lavie&Drori, 2012); 

 External knowledge sharing has a positive influence on innovation performance, but high 

levels of unintentional and intentional knowledge outflow by a firm's employees negatively 

moderate this relationship (Ritala et al., 2015); 

 Including more partners in a project is negatively related to diversity, while a greater diversity 

of actors in a project contributes to technological diversity (van Jijnsoever et al., 2015)142. 

 

4.5 Monitoring and evaluating the impact of Global Research 

Infrastructures 
 

4.5.1 Types of indicators 

 

An indicator is “a parameter, or a value derived from parameters, which provides information about / 

describes the state of a phenomenon / environment / area with a significance extending beyond that 

directly associated with a parameter value”143. There are two functions of indicators: they provide 

information in summary and they can be used to communicate complex phenomena in simplified 

form to different stakeholder144. There are several types of indicators that can be used in order to 

monitor and evaluate the performance of Global Research Infrastructures. 

The first group comprise six types of indicators: inputs, activities, throughput/outputs, immediate 

outcomes, intermediate outcomes, and ultimate outcome. These indicators measure progress 

along the results chain. Inputs, activities, and throughput/outputs address the how of an investment, 

whereas the various outcomes constitute the actual changes that take place: the development results. 

Inputs can be financial, human, material and information resources. Activities are actions taken 

                                                
139 Lee, J.P., Seung, H., Ryu, Y. and Baik, Y. (2010), A hidden cost of strategic alliances under schumpeterian 

dynamics, “Research Policy”, vol. 39, no. 2, pp. 229-238. 
140 Tomlinson, P.R., (2010), Co-operative ties and innovation: some new evidence for uk manufacturing, „Research 

Policy”, Vol. 39, no. 6, pp. 762-775. 
141 De Prato, G., Nepelski, D., (2012), Global technological collaboration network: network analysis of 

international co-inventions, “Journal of Technology Transfer, Vol. 39, pp. 358–375 DOI 10.1007/s10961-012-

9285-4. 
142 van Rijnsoever, F.J., van den Berg, J. ,Kochb, J., Hekkert, M.P, (2015), Smart innovation policy: How network 

position and project composition affect the diversity of an emerging technology, “Research Policy”, Vol. 44 (5), 

pp. 1094-1107. 
143 OECD (1993), OECD core set of indicators for environmental performance reviews, Paris, available at: 

http://www.oecd.org/env/indicators-modelling-outlooks/24993546.pdf 
144 Op. cit, p.5. 
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through which inputs are mobilized to produced outputs. Throughput / Outputs are indirect and 

direct products stemming from the activities of the initiative. Immediate outcomes (short-term 

outcomes) are changes that are directly attributable to the outputs of an initiative. Intermediate 

outcomes (medium-term outcomes) are changes that usually are achieved at the end of the initiative 

and are usually at the change of behaviour/practice level among beneficiaries. 

Ultimate outcome (raison d’etre of initiative) is the highest level change that can be reasonably 

attributed to the initiative in a casual matter, and is the consequence of one or more intermediate 

outcomes. 

Input and throughput/output assessment can be fulfilled, if possible, for all Global Research 

Infrastructures, based on data availability.  

In order to observe the causal and logical relationships between inputs, activities, 

throughput/outputs, and the outcomes of a given GRI, Logic Model (LM) will be used as the basis 

for case study. Case study methodology will also allow to use efficiency, effectiveness and 

sustainability indicators to monitor and evaluate GRI efficacy. These indicators present information 

about how changes at one level of Logic Model translate into changes at the next level145 (World 

Bank, 1996, p. 14-15). 

Efficiency indicators represents the ratio in inputs needed per unit of output produced. Effectiveness 

indicators show the ratio of outputs to produce one unit of outcome, or the degree to which outputs 

affect outcomes. Sustainability indicators measure the persistence of outcomes over time. The 

evaluation of effectiveness and efficiency level depends on organization strategy and the aim to 

achieve (Etckowitz, Leydesdorff, 2000146, Laliene, Sakalas, 2014147). 

 

4.5.2 Input assessment 

 

Based on the proposition of the Working Group of GSO148 (GSO, 2015), each of the GRI will be 

analysed based on five life-cycle stages:  

1. Development stage (up to 10 years) 

2. Design stage (3-5 years) 

3. Implementation stage (3-6 years) 

4. Operation stage (20-40 years) 

5. Termination/ decommissioning stage  

Resources effort (financial; human; physical) related to each GRI will be (if possible) assigned to each 

of the stage.  

 

                                                
145 World Bank (1996), Performance monitoring indicators handbook, Washington, DC (World Bank Technical 

Paper 334), available at: http://siteresources.worldbank.org/BRAZILINPOREXTN/Resources/3817166-

1185895645304/4044168-1186409169154/24pub_br217.pdf 
146 Etzkowitz, H., Leydesdorff, L., (2000), The dynamics of innovation: from National Systems and “Mode2” to a 

Triple Helix of university-industry-government relations, “Research Policy”, vol. 29, pp. 109-123. 
147 Laliene, R, Sakalas, A., (2014), Conceptual structure of R&D productivity assessment in public research 

organisations, “Economics and Management”, vol. 19 (1), pp. 25-25. 
148 Group of Senior Officials on Global Research Infrastructures, Progress Report 2015, Annex 5. Questionnaire. 

http://www.international.gc.ca/development-developpement/partners-partenaires/bt-oa/rbm_tools-

gar_outils.aspx?lang=eng 
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4.5.3 Output assessment 

 

Throughput / Output indicators are divided into five groups: knowledge; development; education 

and training; employment; knowledge transfer and collaboration. Measurement modes are assigned 

to each of the group. See Table 5 for details. 

 

4.5.4 Logic Model of Global Research Infrastructure – holistic approach 

based on case study 

 

The proposed Logic Model of Global Research Infrastructure (Figure 1), presents the mode to assess 

its performance based on the sequence: inputs (ides, information, people, effort, investments, 

equipment, etc.); outputs (publications, new products, patents, etc., divided into scientific, 

technological and inventive) and outcome. Outcome not always is equal to output, especially 

financial. The process which transforms input into output (activity) is divided into: basic (fundamental) 

research, applied research and development (experimental) research. 

Case study methodology allows also, depending on the specified aim of GRI, to measure the 

efficiency and effectiveness indicators. Table 6 specifies the list of possible, but not limited to, efficacy 

indicators. 

Socio-Economic Impact Assessment (SEIA) - an examination of how a proposed development has 

changed and has the potential to change the lives of current and future residents of a community 

will be used to measure sustainability – the persistence of outcomes over time (see Table 7 and Table 

8). 

Case study analysis will be accompanied by other methods to gather data which are briefly 

summarized in Table 9.  

 

4.6 Results of monitoring and evaluating Global Research 

Infrastructures - Financial assessment of GRI selected by ESFRI 
 

Financial assessment of GRI is the fundamental part of their evaluation. Table 10 presents an overview 

of selected projects included by ESFRI in 2012 to prioritise for implementation, recognized as Global 

Research Infrastructures, where preparatory phase is closed. Table 11 presents overview of selected 

projects included by ESFRI in 2012 to prioritise for implementation, recognized as Global Research 

Infrastructures that are in implementation phase.  

 

4.7 Conclusions 
 

This report covers the problems concerning the rationale, solutions as well as basic evaluation of 

global research infrastructures. 

In the first part of the study, the most important issues that stands for the rationale for Innovation 

Union Commitment 32 are identified and examined. Conducted analysis show, that rolling out Global 

Research Infrastructure, which main purpose is to address global challenges, requires funding at the 

level which is beyond single country as well as the whole European Union. The complexity of research 

infrastructure of global dimension: high costs of project design (from concept screening, strategic 
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assessment feasibility study, construction till operations), requirement for a highly qualified human 

resources, the global nature of the scientific challenge addressed, makes it impossible for one 

country or region alone to build and operate these facilities. It therefore requires international 

cooperation and the involvement of partners across the world. 

The second part of the study presents the activities that were taken in order to find the solutions for 

identified rationale of Commitment 32. Group of Senior Officials for Global Research Infrastructures, 

established in 2008 at G8 ministerial meeting in order to promote international cooperation in large 

scale facilities in its last report from 2015, developed a list of GRI that has international potential. The 

group also presented fourteen pillars that characterise GRI projects. 

European Strategy Forum on Research Infrastructures (ESFRI), set up in 2002, established (in close 

collaboration with the European Commission) three roadmaps (2006, 2008, 2010), that include a 

short description of research infrastructure projects and an estimation for the construction costs. 

Several projects from the list has the features of GRI. 

European Research Infrastructure Consortium (ERIC) was adopted in order to facilitate the 

establishment and the operation of large European research infrastructures among several Member 

States and associated countries.  

The European Commission set up also a European Expert Group on Cost Control and Management 

Issues of Global Research Infrastructures, with the goal to consider the essential cost elements which 

need to be taken into account in the planning phase of research infrastructure.  

Considering both, the list of prioritised GRI proposed by ESFRI 2006; 2008; 2010 as well as latest 

suggestions prepared by GSO, in the last paragraph of part two, a list of Global Research 

Infrastructures, covering 12 GRIs is presented. They are coordinated by EU Member States, are of 

global character and are suggested for prioritisation by ESFRI, by GSO or by both bodies. This list 

forms the basis of GRIs that will be evaluated in this report. 

The third part of the study presents economic theories that form the background for Commitment 

32 rationale. These are: Common Pool Resource (CPM) approach, Critical Mass approach and 

Economics of Network Theory. CPM share with “public goods” (like common knowledge) the 

difficulty of developing institutional barriers for excluding beneficiaries, while the products or 

resource units of CPM share with “private goods” (doughnuts, private computer) the attribute that 

one’s person consumption subtracts from the quantity that is available for the others (Hess, Ostrom, 

2003, p. 120). CPR not only include the natural resources, such as forests, fishing grounds, 

groundwater basins, but also the human–made resources such as irrigation infrastructure, 

wastewater treatment facilities and other public infrastructures (Madani, Dinar, 2011). E. Ostrom 

identified eight "design principles" of stable local CPR management (Ostrom, 1990). She underlined 

the role of cooperative management institutions, where beneficiaries base activities on group 

rationality, rather than individual rationality and built plans that help to enlarge the continuing gains 

for all users and grant sustainable benefits (Madani, Dinar, 2011). 

The theory of Critical Mass suggests, that there is minimum number of early contributors, whose 

efforts make a “bandwagon effect”, which has the power to involve the rest of the population 

(Granovetter, 1978). Opp and Gern (1993) suggest, that homogenous, clustered network where trust 

is recognized, can play an important role in the mobilization of collective action. The more difficult 

the collective action problem is, the more the mobilization depends on clustered social network 

(Centola, 2013). 

Economics of Network Theory underlines the importance of cooperation in achieving joint goals. 
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Studies on links between innovation and cooperation indicates the following most significant 

innovation benefits from inter-organizational networks: knowledge exploration and exploitation 

(Nooteboom, 2000), access to complementary assets (Hagedoorn & Dusters, 2002; Marquardt, 2013), 

both via vertical integration or achieving economy of scale via horizontal integration (Hennart, 1988); 

access to new technologies and markets (Powell, 1987; Hagedoorn, 1993), commercialization speed 

of new products (Almeida & Kogut, 1999), risk sharing (Grandori, 1997), and protection of property 

rights (Liebeskind et al., 1996). Additionally, international networks function as ‘pipelines’ through 

which disembodied, also tacit knowledge is transmitted over long distances (Owen-Smith & Powell, 

2004; Herstad et. al. 2014). 

The fourth part of the report includes the list of indicator that that can be used in order to monitor 

and evaluate the performance of Global Research Infrastructures as well as Logic Model of GRI. The 

proposed Logic Model presents the mode to assess GRI performance based on the sequence: inputs 

(ideas, information, people, effort, investments, equipment, etc.); outputs (publications, new 

products, patents, etc., divided into scientific, technological and inventive) and outcome. Outcome 

not always is equal to output, especially financial. The process which transforms input into output 

(activity) is divided into: basic (fundamental) research, applied research and development 

(experimental) research. This methodology allows also, depending on the specified aim of GRI, to 

measure the efficiency and effectiveness indicators. In this part the research design for qualitative 

assessment of GRIs is also presented. 

Financial assessment of selected projects included by ESFRI in 2012 to prioritise for implementation, 

recognized as Global Research Infrastructures form the fifth part of the report, whereas conclusion 

make up the last section. The report ends the diagram (figure 2) that shows the logic of research 

concerning global research infrastructures issues. 
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Field of science Types of research infrastructure 

Social Sciences and 

Humanities 

A shared distributed research infrastructure including ICT  

Environmental Sciences Different types, adapted to the component of environment, from multi-cited network of 

observatories (EMSO) by distributed national activity centres (Euro-Argo), network of commercial 

aircraft equipped in instruments (IAGOS), to improvement of existing research infrastructure (SIOS), 

including ICT 

Energy Distributed, integrated in international research structuring in defined areas, including ICT 

Biological and Medical 

Sciences 

Distributed, integrating the complex translational network, hub-nodes structure, platform for long 

term sustainability, including ICT 

Materials and Analytical 

Facilities 

Single cited open to external users and distributed, including ICT 

Physical Sciences and 

Engineering 

Cited (planned construction), distributed, integrating existing research potential around the defined 

subject, including ICT 

Table 1 : Types of research infrastructures according to the fields of science   

Source: own elaboration. 
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Country/total 

participation 

(in numbers) 

Scientific field Total 

number Social Sciences 

and Humanities 

Environmental 

Sciences 

Energy Biological 

and 

Medical 

Sciences 

Materials and 

Analytical 

Facilities 

Physical 

Sciences and 

Engineering 

Total number of 

RI 

2 9 4 13 3 4 35 

Germany 2 5 4 12 3 3 29 

France 2 5 3 12 3 3 28 

United Kingdom 2 7 2 11 2 3 27 

Italy 1 6 3 12 2 3 27 

Spain 1 2 4 11 1 3 22 

The Netherlands 2 5 3 9 2 2 22 

Greece 2 4 3 6 - 3 18 

Sweden 1 4 - 10 2 1 18 

Finland 1 5 - 8 - 1 15 

Norway 1 3 2 6 1 1 14 

Denmark  1 6 3 7 1 - 13 

Czech Republic 1 1 - 7 1 2 12 
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Poland 1 2 2 4 1 2 12 

Belgium 1 2 1 6 - 0 10 

Portugal 1 3 - 5 - 1 10 

Austria 1 1 - 6 - 1 9 

Ireland 1 3 - 3 - 2 9 

Romania 1 3 - 3 - 2 9 

Hungary 1 - - 5 1 1 8 

Switzerland - 1 1 3 1 1 7 

Iceland 1 1 - 3 1 - 6 

Israel - - 1 4 - - 5 

Turkey 1 1 1 2 - - 5 

Estonia 1 - - 2 - 1 4 

Slovenia 1 1 - 1 - 1 4 

Bulgaria 1 - - - - 2 3 

Croatia  2 - - - - 1 3 

Cyprus  1 - 1 - - 1 3 

Lithuania 1 - - - 1 1 3 
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Japan  - 2 - - - 1 3 

Latvia  1 - - - 1 0 2 

Russia - 1 - 1 - 0 2 

Slovakia - 1 - 1 - 0 2 

Luxembourg - - - 1 - 0 1 

Malta - - - 1 - 0 1 

Note: For each from 35 infrastructures presented in „Assessing the projects on the ESFRI roadmap, A high level expert group report, August 

2013”, information concerning participation of countries in each infrastructure, is available in Community Research and Development 

Information Service (http://cordis.europa.eu/) and on the infrastructure’s website. Dates of CORDIS were in general updated in the beginning of 

2015. Argentina, Armenia, Australia, Austria, Brazil, Bulgaria, Canada, Croatia, Czech Republic, Finland, France, Germany, Greece, India, Ireland, 

Japan, Mexico, Namibia, Netherlands, Norway, Poland, Slovenia,  South Africa, Spain, Sweden, Switzerland, United Kingdom, United State of 

America, are participating in research infrastructure project „CTA Cherenkov Telescope Array for Gamma-ray astronomy”. 

Table 2 : Level of involvement with Research Infrastructures for particular EU countries  

Source: own elaboration. 
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Project/topic/scientific domain- 

GSO/ESFRI classification 

GSO recommendation, 2015 ESFRI’s decision 

after assessment 

ESFRI Roadmaps 

 National research 

infrastructure of 

global interest 

with national 

governance with 

possibility to 

include 

international 

members 

Single – cited of 

global interest 

whose 

governance is 

fundamentally 

international in 

character 

Distributed of 

global 

interest 

whose 

governance is 

fundamentall

y 

international 

in character 

Priority Recommend

ed for 

implementat

ion support 

from the 

Member 

State 

2006 2008 2010 

Social Science and Humanities 

IPERION CH,  Integrated Platform for the 

European Research Infrastructure ON Cultural 

Heritage. IPERION CH aims to establish the 

unique pan-European research infrastructure in 

Heritage Science by integrating national world-

class facilities at research centers, universities and 

museums. The cross-disciplinary consortium of 23 

partners (from 12 Member States and the US) 

offers access to instruments, methodologies and 

data for advancing knowledge and innovation in 

the conservation and restoration of cultural 

heritage. Funded under Horizon 2020, H2020-

EU.1.4.1.2. - Integrating and opening existing 

   

 4) 
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national and regional research infrastructures of 

European interest. Cultural Heritage 

Environmental Science 

EPOS/ European Plate Observing System is a 

long-term integration plan that aims to create a 

single sustainable, permanent and distributed 

solid Earth science infrastructure that includes 

geophysical monitoring networks, local 

observatories, experimental & analogue 

laboratories in Europe and integrated satellite 

data information. Seismology, volcanology, 

geology, geodesy, and geomagnetism applied to 

Earth processes. 

Environmental Sciences 

   

 

coordinated 

by Nazionale 

di Geofisica e 

Vulcanologia 

– INGV, Italy. 

 

 

   

 

 

 2) 

Biological and Medical Sciences 

ELIXIR,  European Life-Science Infrastructure 

For Biological Information – A Major Upgrade. 

Research infrastructure for biological information 

supporting life science research and its translation 

to medicine, agriculture, bio industries and society 

/ state of the art. ICT provision to support 

biological and medical data processing and 

managing. Biological and Medical Sciences 

  ` 

 6) 
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EMBL, European Molecular Biology Laboratory, 

Founded in 1974, EMBL is Europe’s flagship 

laboratory for the life sciences, an 

intergovernmental organization with more than 

80 independent research groups covering the 

spectrum of molecular biology. EMBL Hamburg’s 

laboratories are on the German Synchrotron 

Research Centre (DESY- Deutsches Elektronen-

Synchrotron) campus, with synchrotron radiation 

(PETRA III) and laser (FLASH) facilities available. 

Molecular Life Sciences 

  (five sites 

Heidelberg, 

Hamburg, 

Grenoble, 

Monterotondo, 

EMBL-EBI 

(European 

Bioinformatics 

Institute) 

Hinxton -GB  

      

International Mouse Phenotyping Consortium 

(IMPC). The IMPC is a confederation of 

international mouse phenotyping projects 

working towards the agreed goals of the 

consortium: To undertake the phenotyping of 

20,000 mouse mutants over a ten year period, 

providing the first functional annotation of a 

mammalian genome. 

Biological and Medical Sciences 

   

 

 

     

3) 

Materials and Analytical Facilities 

ESS - The European Spallation Neutron Source 

- will be the world’s most powerful long-pulse 

source of neutrons at 5MW. Its built-in 

  8)       
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upgradeability will make it the most cost effective 

top tier source for the next 40 years. A genuine 

pan-European facility, serve a community of 5,000 

researchers across many areas of science and 

technology. ESS will be co-hosted by Sweden and 

Denmark and built in Lund with a Data 

Management Centre located in Copenhagen. ESS 

Laboratory Test Facility and Accelerator 

Components Factory, will be located in Bilbao 

(Spain). 

Materials and Analytical Facilities 

PETRA III/ PETRA III at DESY (Deutsches 

Elektronen-Synchrotron) is a world leading high 

energy (6 GeV) 3rd generation synchrotron 

radiation source and Germany’s main source for 

experiments in the hard X-ray regime. PETRA III 

produces bright X-rays with the help of high-

energy electrons from a particle accelerator. 

Material sciences 

 

single cited, 

Hamburg 

Germany 

       

Physical Science and Engineering 

ESO, the European Southern Observatory, is the 

foremost intergovernmental astronomy 

organization in Europe and the world's most 

productive astronomical observatory/Astronomy 

  

 7) 
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and Astrophysics/ Physical Sciences and 

Engineering. 

ISIS/ a world-leading center for research in the 

physical and life sciences. ISIS produces beams of 

neutrons and muons that allow scientists to study 

materials at the atomic level using a suite of 

instruments, often described as ‘super-

microscopes’. ISIS provides world-class facilities 

for neutron and muon investigations of materials 

across a diverse range of science disciplines. 

 

 

single cited near 

Oxford, United 

Kingdom 

       

LNGS/ Laboratori Nazionali del Gran Sasso, the 

largest underground laboratory in the world 

devoted to neutrino and astroparticle physics, a 

worldwide research facility for scientists, where 

particle physics, cosmology and astrophysics 

meet. The mission of the laboratory is to host 

experiments that require a low background 

environment in the field of astroparticle physics 

and nuclear astrophysics and other disciplines 

that can profit of its characteristics and of its 

infrastructures. 

Fundamental physics, astronomy 

 

single cited, Gran 

Sasso Italy 

       

SKA, The Square Kilometre Array the next 

generation radio telescope. An international effort 

to build the world’s largest radio telescope, with a 

  

 

   

 

 

 

 

 

 

 5) 
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square kilometre (one million square meters) of 

collecting area. One of the largest scientific 

endeavors in history, and will unite a wealth of the 

world’s finest scientists, engineers and policy 

makers to bring the project to fruition. The SKA 

aims to test general relativity, map one billion 

galaxies. Astronomy, Astrophysics/ Physical 

Sciences and Engineering 

Two Countries 

Australia and 

South Africa 

SPIRAL 2 / Système de Production d‘Ions 

Radioactifs et Ligne de 2éme generation, as large 

as the current GANIL (Grand Accélérateur National 

d’Ions Lourds) facility, will produce the only ion 

beams of their kind in the world. The fields of 

experimentation with SPIRAL2 range from 

radiotherapy to the physics of the atom and its 

nucleus, from condensed matter to astrophysics/ 

Fundamental nuclear physics/ Physical 

Sciences 

 

 

single cited, 

Cean, France 

     

 

 

 

 

 1) 

Table 3 : European Global Research Infrastructures – recommendations of GSO and ESFRI 

Source: own elaboration based on: 

1) Included in the Roadmap 2010 as research infrastructure in the implementation phase. 

2) 2015-2019 - ongoing project of ESFRI, implementation phase. EPOS endorsed the European Research Infrastructure Consortium (ERIC) as the 

most appropriate legal choice to manage its distributed Research Infrastructures and offices during the Implementation Phase, the EPOS-

ERIC is expected to be funded mainly through national funds and partially through European funds 
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3) International Mouse Phenotyping Consortium (IMPC) is a federation of phenotyping projects to carry out systemic phenotyping of mouse 

lines for each of the approximately 20.000 protein-coding genes in the mammalian genome in order to create an encyclopedia of mammalian 

gene function. The INFRAFRONTIER (European Infrastructure for phenotyping and archiving of model mammalian genomes). Research 

Infrastructure included into the three Roadmaps of ESFRI, closely collaborates with and contributes to the (IMPC). The INFRAFRONTIER, a 

distributed Research Infrastructure offering access to systemic phenotyping, archiving and distribution of mouse models for human diseases to 

the biomedical research community. INFRAFRONTIER was between 8 projects of ESFRI indicated by Assessment Expert Group (AEG) that were in 

2013 likely to be ready for implementation by 2015. The INFRAFRONTIER Research Infrastructure has currently 23 scientific partners from 15 

European countries and Canada. The INFRAFRONTIER GmbH was established on 11 April 2013 in Munich to coordinate the transnational 

activities of the INFRAFRONTIER Research Infrastructure. It is seated in Germany at the Helmholtz Zentrum München. 

4) Ongoing project, started 2015-05-01, termination to 2019-05-01, http://cordis.europa.eu/project/rcn/198068_en.html 

5) SKA was between 8 projects of ESFRI indicated by Assessment Expert Group (AEG) that were in 2013 likely to be ready for implementation by 

2015. The project SKA now led by the SKA Organization, a not-for-profit company. The organization was established in December 2011 to 

formalize relationships between the international partners and centralize the leadership of the project. The SKA Organization is a private UK 

company limited by guarantee. (https://www.skatelescope.org/history-of-the skaproject/. The Office for the SKA Organization (SKAO) is 

responsible for coordinating the global activities of the SKA project. The SKA board has now set a cost cap of €650m for the first phase of the 

construction. http://www.paneuropeannetworks.com/interview/a-truly-global-project/ 2 July 2015 

6) ELIXIR-EXCELERATE - Fast-track ELIXIR implementation and drive early user exploitation across the life-sciences. Project reference: 676559 

Funded under: H2020-EU.1.4.1.1.,  2015- 2019 ongoing project of ESFRI, Coordinated – Germany, EUROPEAN MOLECULAR BIOLOGY 

LABORATORY, 18 countries, 41 institutions. http://cordis.europa.eu/project/rcn/198519_en.html 

7) ESO EUROPEAN SOUTHERN OBSERVATORY provides state-of-the-art research facilities to astronomers and is supported by Austria, Belgium, 

Brazil, the Czech Republic, Denmark, Finland, France, Germany, Italy, the Netherlands, Poland, Portugal, Spain, Sweden, Switzerland and the 

United Kingdom, along with the host state of Chile. Several other countries have expressed an interest in membership. ESO is building at Cerro 

Armazones at Chile the 39-metre European Extremely Large Telescope, the E-ELT, which will become “the world’s biggest eye on the sky”. 

http://www.eso.org/public/about-eso/ The project E-ELT was in the list of projects in the ESFRi’s  Roadmap 2010. E-ELT is in the implementation 

phase.  

8) 2015- 2018 ongoing project, Project reference: 676548, Funded under: H2020-EU.1.4.1.1. 
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Article Focus of the 

study 

Method Sample Time 

span 

Innovation 

measure 

Main findings 

Ahuja, 2000 To evaluate the 

effects of firm’s 

network features 

on firms innovation 

performance 

Linear 

regression 

97 leading firms 

from the 

chemicals 

industry in 

Western Europe, 

Japan and the 

USA 

1981-

1991 

Patent counts in 

the US chemical 

industry (patenting 

frequency of each 

firm) 

It is direct ties (vertical links) which 

have the greatest impact over 

innovation, with indirect ties (such 

as in a cluster or extended 

network) being only of minor 

importance. 

Love & 

Roper, 2001 

Investigation of 

location and 

network effect on 

innovation success 

Tobit 

equations 

Product 

Development 

Survey , 1133 UK, 

1186 German and 

404 Republic of 

Ireland plants 

1991-

1994 

Innovation 

intensity (per 100 

employees) 

Innovation success 

(% of sales) 

The link between R&D, technology 

transfer and networking is 

substitution rather than 

complementarity in the innovation 

process. 

Nooteboom 

et al., 2007 

To exam the link 

between cognitive 

distance and firms’ 

innovative 

performance 

Poisson 

regression 

approach 

116 companies in 

the chemicals, 

automotive and 

pharmaceutical 

industries 

 

1986-

1997 

 The relation between cognitive 

distance and firms’ innovative 

performance has an inverted U-

shaped effect. The positive result 

for firms is much higher when 

engaging in more radical, 

exploratory alliances than in more 

exploitative alliances. 
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Lee et al., 

2010 

Investigate whether 

inter-firm R&D 

collaboration is 

beneficial in the 

long run. 

Dynamic 

model of 

Schumpeter

ian 

competition 

Simulation  Number of 

product-

development trials 

Inter-firm R&D collaboration is 

more likely to be a failing strategy 

when partners form alliances 

mainly to decrease R&D costs. 

Partners collaborating to seek 

synergy by accessing each other’s 

complementary assets/capabilities 

are more likely to be successful. 

Tomlinson, 

2010 

Exploration of the 

impact of 

cooperative ties on 

product and 

process innovation 

Hierarchical 

regression 

436 UK firms from 

5 industries 

2005-

2008 

Product innovation 

(number) 

Process innovation 

(number) 

Results show that it is the strength 

of ties, not just existence, having a 

positive and significant impact on 

innovation. 

De Prato, 

Nepelski, 

(2012) 

Study of the 

structure and 

evolution of the 

global 

technological 

collaboration 

network 

Gravity 

model of 

internationa

l 

technologic

al 

collaboratio

n 

Patent data 

coming from the 

European Patent 

Office (EPO) 

Worldwide Patent 

Statistical 

Database 2010, 

(PATSTAT) 

1990–

2007 

Patent-based 

measures of 

international co-

inventions 

Node’s strength and closeness, 

show very strong and significant 

impact on the dependent variable. 

Countries being in the centre of 

collaborative knowledge and 

technology creation, are likely to 

benefit from this position. 

Lavie & 

Drori, 2012 

Analysis how 

collaboration and 

internal resources 

drive knowledge 

Negative 

binomial 

regression 

with 

268 research 

programs 

affiliated with 

nanotechnology 

2007-

2008 

Knowledge 

creation 

(publication counts 

) 

Study reveals the contingent value 

of collaboration and the interplay 

between internal resources and 

network resources. 
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creation and 

application in 

university research 

programs 

maximum 

likelihood 

estimation 

centers in Israeli 

universities 

Knowledge 

application 

(applying scientific 

knowledge in new 

product 

development) 

Ritala et al., 

2015 

Positive and 

negative effects of 

knowledge sharing 

Hierarchical 

linear 

regression 

150 Finnish 

technology-

intensive firms 

2012 Relative innovation 

performance of the 

firm of various 

innovation 

types  

External knowledge assigning has a 

positive effect on innovation 

performance, but high levels of 

accidental and deliberate 

knowledge outflow by a firm's 

employees negatively moderate 

this relationship 

van 

Rijnsoever 

et. al. (2015) 

Study investigates 

the influence of 

network position 

and the 

composition of 

innovation projects 

on the creation 

diversity of an 

emerging 

technology. 

Regression 

entropy 

376 projects with 

granted subsidies 

focused on the 

energy 

application of 

biogas 

technology in 

Netherlands 

2001 -

2013 

Technological 

diversity measured 

by entropy statistic 

Including more partners in a 

project is negatively related to 

diversity, while a greater diversity 

of actors in a project contributes to 

technological diversity. 

Table 4 Empirical works investigating the impact of networking on innovation performance 

Source: own elaboration based on the cited articles. 
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Group of indicators Measurement mode 

1.Knowledge 1.1.Number of publications in high impact factor journals 

1.2.Number of publications in other journals 

2.Development 2.1.Number of national patents granted 

2.2.National patents operated in practice 

2.3.International patents granted 

2.4.Number of technologies developed in house or transferred 

2.5.Number of prototypes developed 

2.6.Number of methodologies / industrial designs transferred 

3.Eductaion and 

training 

3.1.Number of graduates (MA level) trained in the GRI 

3.2.Number of graduates (PhD level) trained in the GRI 

3.3.Number of national students (MA, PhD) using the GRI 

4.Employment 4.1.Number of newly created jobs at the GRI (non-research staff and support personnel) 

4.2.Number of newly created jobs at the GRI (researchers) 

4.3.Number of newly created jobs for young individuals (under 35) 

5.Knowledge transfer 

and collaboration 

5.1.Number of international collaboration projects 

5.2.Volume of contract research 

5.3.Volume of international grants 

5.4.Volume of formal cooperation agreements 

Table 5 : Output assessment - throughput/output indicators  

Source: based on Brottier, F., (2011). 
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Group of indicators Measurement mode 

Indicators measuring the level of GRI goals achieved 

Scientific relevance and 

usage Indicator 

Number of scientific users of the GRI per country divided by total number of scientists in the country in the 

specified field 

Inter-disciplinary coverage by the GRI 

Number of industrial users of the GRI per country 

Number of users-partnerships (collaborating research teams or consortia investing long term instrumentation 

and manpower resources on contractual basis) to use the GRI 

Openness Indicator Value of the access granted to external researchers through and open access policy 

Value of an access to international publications and databases granted to researchers at GRI through GRI-

founded database subscriptions or open access policies 

Networking Indicator Number of joint proposals per total users 

Co-publication analysis  

Internationalization 

Indicator 

Fraction of non-European users 

Added value of international partners 

Access to international scientific and technological knowledge 

Benefit indicators Potential benefits to society and industry (SEIA assessment) 

Indicators showing potential complications 

Extra time indicator The difference in days/weeks/months between the real and planned implementation 

Extra expense indicator The difference between real expenses and the planned expenses along the whole GRI value chain 

Sub-optimal technical 

solution indicator 

The difference between the technical solution adopted and technical solution planned 

Sub-optimal financial or 

organizational 

arrangement indicator 

The difference between financial/organizational arrangement and financial/organizational arrangement planned  

Exclusion/isolation 

indicator 

Fraction of EU countries that do not take part in GRI  

Table 6 : Efficiency and Effectiveness indicators used to a ssess Global Research Infrastructure –proposal based on the general aims of GRI  
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Source: own elaboration. 

 

Interest from Type of impact 

Scientific Technological Economic Social Political Environmental 

Scientific community *** ** * * * * 

Funding bodies *** *** * * * * 

Policy makers ** ** *** *** *** *** 

Business community - *** *** - - * 

General public ** *** *** *** *** *** 

Table 7 : Socio-Economic Impact Assessment – stakeholders and type of impact   

Source: based on Brottier, F., (2011). 

 

Type of impact Measurement of Methods of analysis 

Scientific impact Scientific output Bibliometrics;  

Technological impact Spin-off; link to private sector;  Survey of spin-off companies; in-depth interviews with scientific 

staff; innovation surveys; factor productivity analysis 

Economic impact Contribution to GDP at regional and 

national levels; employment and 

income creation 

National and regional accounting input-output models (?); 

autoregressive variance analysis models; analysis of administrative 

data held by RI 
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Social impact Contribution to family and 

community well-being 

Review of evidence from science based on use of RI; local 

population survey 

Political impact Contribution to political stability, 

cohesion 

Interviews; media publications 

Environmental impact Impact on air; water quality; energy 

balance; CO2 footprint 

Analysis of energy use; analysis of environmental measures; 

reviews of evidence from science based of RI 

Table 8 : The measurement of the impact of GRIs – type of impact – methods of analysis  

Source: based on Brottier, F., (2011). 
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Figure 1. Logic Model of Global Research Infrastructure, conceptual proposal for case study scheme 

 

 

Source: own elaboration based on World Bank, 1996; Laliene, 2014. Table 9. Research design for qualitative assessment of GRI  
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ENTITY REASON TOOL FOR 

DATA 

COLLECTION 

METHOD OF 

DATA 

COLLECTION 

METHOD OF DATA 

ANALYSIS 

EXPECTED OUTCOME 

Case study  Build a “benchmarking” for 

other GRI 

Case study  Desk research 

 

Field research 

Pattern matching*** 

based on the 

proposed Logic Model 

Leveraging use and development 

of GRIs  

Several institutional 

representatives (GRI 

funders) 

Identifying the decision 

making process of GRI 

funding (also outside EU!) 

In-depth 

interviews 

Face to face 

interview 

Content analysis* with 

NVivio programme 

Supporting consistency / 

efficiency of GRI policies 

Selected GRI  1. Identify 

stakeholders of a 

GRI – (investors; 

research 

community; firms) 

2. Identify their 

objectives (may be 

contradictory) 

3. Identify barriers  

4. Define barriers 

measurements  

Semi-structured 

individual 

interviews** 

Face to face 

/internet-skype 

/telephone? 

interview 

Content analysis with 

NVivio programme 

Reinforcing the GRI potential  

Objective fulfilment 

measurements: 

knowledge – publications;  

education and training; 

employment – created jobs;  

knowledge transfer and 

collaborations. 

Other? Measure objectives 

fulfilment  

Companies / 

institutes 

representing 

potential 

beneficiaries  

1. Identify and group 

customers of GRI  

2. Identify their 

objectives  

3. Identify barriers and 

their hierarchy 

Semi-structured 

individual 

interviews 

 

Face to face 

/internet-skype 

/telephone 

interview 

Content analysis with 

NVivio programme 

Leveraging use and development 

of GRIs  
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Experts on 

ecological issues and 

world global trends 

Clarify a vision of future 

investments in GRI 

Semi structured 

questionnaire 

Delphi 

method**** 

Report Build the scenario for future GRI 

support policy 

Table 9 : Research design for qualitative assessment of GRI  

Source: own elaboration. 

*Content Analysis - is based on dividing the communication pieces into smaller elements (units of analysis) or describing their characteristics and 

later classifying them in accordance with an established category scheme. The key element of the content analysis is to establish a set of 

categories, precise enough to make different coding procedures lead to the same results on a given material which is under study. The 

frequency of concepts appearance is counted, the sequence of individual words, expressions or concepts as well as the relations between them. 

** Semi-structured individual interviews - conducted with a fairly open framework, allowing for focused, conversational, two-way communication. 

Unlike the questionnaire framework, where detailed questions are formulated ahead of time, semi-structured interviewing starts with more 

general questions or topics 

***Pattern Matching  - compares an empirically based pattern with a predicted one (or with several alternative predictions). If the patterns 

coincide, the results can help a case study to strengthen its internal validity. If the case study is an explanatory one, the patterns may be related 

to the dependent or the independent variables of the study (or both). If the case study is a descriptive one, pattern matching is still relevant, as 

long as the predicted pattern of specific variables is defined prior to data collection. 

****Delphi method - structured communication technique, developed as a systematic, interactive forecasting method which relies on a panel of 

experts. The experts answer questionnaires in two or more rounds. After each round, a facilitator provides an anonymous summary of the 

experts’ forecasts from the previous round as well as the reasons they provided for their judgments. Thus, experts are encouraged to revise their 

earlier answers in light of the replies of other members of their panel.  
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ESFRI 

projects 

prioritise 

for 

implemen

tation (1) 

Duration 

(a) 

Time line  (ESFRI 

Roadmap 2010) 

Total cost of 

preparation  

phase (a) 

EU 

contribution 

(a) 

Founding 

scheme (a),  (2) 

Governance and 

legal structure 

(ERIC, any suitable 

structure at 

European and 

international 

level) 

Estimated costs  (ESFRI 

Roadmap 2010) 

 

ELIXIR  

 

2007 – 

2012 

 

Preparatory phase: 

2007-2011 

Construction: 

2011 

Operation: 

2012 onwards 

 

€5.9 M 

 

€4.5M 

CP-CSA-Infra-

Combination of CP 

and CSA 

ELIXIR – Consortium 

Agreement. Issued 

for signing summer 

2013 and entered 

into force January 

2014. 

Preparation: €4.5M 

Construction: €470M 

Operation: €100 M/year 

Decommissioning –not 

applicable  

 

EPOS  

 

2010-2014 

 

Preparatory phase: 

2010-2014 

Construction: 

2015-2020 

Operation: 

2010-2040+ 

 

€6.0M 

 

€4.5M 

CP-CSA-Infra-PP - 

Construction of 

New Research 

Infrastructures - 

Preparatory Phase 

 

ERIC  

Preparation: €12 M 

Construction: €500 M 

Operation: €80 M/year 

Decommissioning –not 

applicable 

 

ESS  

 

2008-2010  

Time line: 

2010-2071 

 

€6.6M 

 

€5.0M 

CP-CSA-Infra - 

Combination of CP 

and CSA 

2010-2015, Swedish 

limited liability 

corporation – ESS 

AB, owned by 

Preparation: €30M 

Construction: €1478M 
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Swedish and Danish 

Governments 

Operation: €110M/year 

Decommissioning: €300M 

 

SKA  

 

 

2011-2015  

Preparation phase: 

2008-2012 

Pre-construction 

phase:  

2013-2015 

Construction 

phase: phase 1: 

2016-2018, 

phase 2: 

2018-2022 

Start of operations 

(phase 1): 2017 

Construction of 

Phase 1: from 

2018 to 2023 – 

with early science 

in 2020  

 

€1.2M 

 

€0.9M 

CSA-CA - 

Coordination (or 

networking) 

actions 

A top-level policy 

steering Group, the 

Agencies SKA 

Group (ASG) was 

chaired by the UK 

and involves 

representation from, 

among others, the 

United Kingdom, 

The Netherlands, 

Italy, France, United 

States, South Africa, 

Australia, Germany 

and Canada. The 

SKA Program 

Development Office 

(SPDO) 

coordinating global 

design activity was 

located at the 

University of 

Manchester, United 

Kingdom. (from 

Roadmap 2010).  

Preparation: ca. €200M 

(R&D and Pathfinders) 

Construction: €1500M 

(€350M for Phase 1) 

Operation: €100-

150M/year 

Table 10 : Overview of selected projects included by ESFRI in 2012 to prioritise for implementation, recognized as Global Research 

Infrastructures - preparatory phase closed :   
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ESFRI 

projects 

prioritise 

for 

implement

ation (1) 

Duration (a) Time line  

(Roadmap 

2010) 

Total cost of 

implementat

ion  phase 

(a) 

EU 

contribution 

(a) 

Founding scheme (a),  (3) Governance and legal 

structure (ERIC, any 

suitable structure at 

European and 

international level) 

 

EPOS 

 

2015-2019  

ongoing project 

 

Preparatory 

phase: 

2010-2014 

Construction: 

2015-2020 

Operation: 

2010-2040+ 

 

 

€31M 

 

€18,4M 

Topic(s): INFRADEV-3-2015 - Individual 

implementation and operation of ESFRI 

projects  

Call for proposal: H2020-INFRADEV-1-

2015-1 

Funding scheme: RIA – Research and 

Innovation Action. During the 

Implementation Phase, the EPOS-ERIC 

(ECO & ICS) is expected to be funded 

mainly through national funds and 

partially through European funds 

 

ERIC 

 

ELIXIR-

EXCELERAT

E 

 

2015- 2019  

ongoing project 

Preparatory 

phase: 

2007-2011 

Construction : 

2011 

 

€19M 

 

€19M 

Topic(s): INFRADEV-3-2015 - Individual 

implementation and operation of ESFRI 

projects  

Call for proposal: H2020-INFRADEV-1-

2015-1 

RIA - Research and Innovation action 

 

ELIXIR Consortium 

Agreement (ECA) 
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Operation:  

2012 onwards 

 

BrightnESS 

 

2015- 2018  

ongoing project 

Time line: 

2010-2071 

€19.9M €19. 9M Topic(s): INFRADEV-3-2015 - Individual 

implementation and operation of ESFRI 

projects  

Call for proposal: H2020-INFRADEV-1-

2015-1 

Funding scheme: RIA - Research and 

Innovation action 

ERIC from  August 31, 

2015, 

ESS is now known as 

European Spallation 

Source ERIC.ESS become  

ESS ERIC on October 1,  

2015 

 

SKA 

MIDPREP  

 

2013 - 2016  

ongoing project 

 €0.3M €0.3M 

Indicative 

Funding 

€7M from 

INFRADEV3  

Topic(s): FP7-PEOPLE-2013-IRSES - 

Marie Curie Action "International 

Research Staff Exchange Scheme"  

Call for proposal: FP7-PEOPLE-2013-

IRSES 

Funding scheme: MC-IRSES - 

International research staff exchange 

scheme (IRSES) 

The project led by the 

SKA Organisation, a not-

for-profit company. The 

Office SKAO is 

responsible for 

coordinating the global 

activities of the SKA 

project 

Table 11 : Overview of selected projects included by ESFRI in 2012 to prioritise for implementation, recognized as Global Research 

Infrastructures - implementation phase   

Source: own elaboration based on: 

(1) Prioritisation of Support to ESFRI Projects for Implementation ,The European Strategy Forum on Research Infrastructures, 

http://ec.europa.eu/research/infrastructures/pdf/ESFRI_projects_for_impl_7_april_2014.pdf#view=fit&pagemode=none 
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(a) CORDIS – Community Research and Development Information Service 

(2) Calls using the above funding scheme: COLLABORATIVE PROJECTS – CP, COORDINATION and SUPPORT ACTIONS – CSA, GUIDE FOR 

APPLICANTS, (https://ec.europa.eu/research/participants/portal/doc/call/fp7/fp7-infrastructures-2012-1/31528-cp-csa-

infra_common_part_new_en.pdf) 

(3) Research & Innovation Actions (RIA) is an EU funding programme focussing on research activities leading to the development of innovative 

new products, processes and services. This funding is available under the Horizon 2020 umbrella, http://www.leapwith.co.uk/funding-and-

financial-support/horizon-2020/h2020-research-innovation-action. 

EPOS -complex observation of Earth to record key diagnostic features of its dynamics for a better understanding of the physical processes 

controlling earthquakes, volcanic eruptions, unrest episodes and tsunamis as well as those driving tectonics and Earth surface dynamics – 

coordinated by Italy (Istituto Nazionale di Geofisica e Vulcanologia), Poland’s participation Instytut Geofizyki PAN). 

ELIXIR - pan-European research infrastructure for biological information supporting life science research and its translation to medicine, 

agriculture, bio industries and society, Coordinated – Germany, EUROPEAN MOLECULAR BIOLOGY.  

ESS - The European Spallation Neutron Source- a Partnership of European Nations committed to the goal of collectively building and operating 

the world's leading facility for research using neutrons by 2020 – coordinated by Switzerland. 

SKA - Telescope Exploring the Universe with the world's largest radio telescope. In 2012, one of the most momentous decisions in recent 

scientific times was taken with the decision to co-site the Square Kilometre Array (SKA) in the deserts of South Africa and Australia. 

Organisations from ten countries are currently members of the SKA Organisation – Australia, Canada, China, India, Italy, New Zealand, South 

Africa, Sweden, the Netherlands and the United Kingdom. (https://www.skatelescope.org/participating-countries/) 

SKA (GO-SKA) - A proposal for coordinating and supporting policy development of the global organisation of the Square Kilometre Array); 

(https://www.skatelescope.org/projecttimeline/). The project SKA is now led by the SKA Organisation, a not-for-profit company. The 

organisation was established in December 2011 to formalise relationships between the international partners and centralise the leadership of 

the project. The SKA Organisation is a private UK company limited by guarantee. (https://www.skatelescope.org/history-of-the-skaproject/.The 

Office for the SKA Organisation (SKAO) is responsible for coordinating the global activities of the SKA project. 
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ELIXIR-EXCELERATE - Fast-track ELIXIR implementation and drive early user exploitation across the life-sciences. Coordinated – Germany, 

EUROPEAN MOLECULAR BIOLOGY. In Total 17 countries (4 observers, 13 members) plusThe EMBL-European Bioinformatics Institute (EMBL-EBI). 

BrightnESS- Building a research infrastructure and synergies for highest scientific impact on ESS, Coordination – Sweden. ESS is currently under 

construction in Lund, Sweden, and the Data Management and Software Centre (DMSC) is based in Copenhagen, Denmark. Founding Members 

of ESS-ERIC – 11 countries, between them Poland, and 4 observers). 
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Figure 2. Commitment 32 Diagram “Towards Global Research Infrastructures” 
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